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Subject: Recommended Modifications to the McCall Drainage Management 
Guidelines:   First Flush Treatment and Storm Size Criteria 

 

From:  Nathan Stewart, City Engineer 
Date:   February 17, 2016 
 

Summary: 
The City of McCall’s Drainage Management Guidelines (DMGs) were authorized by ordinance 822 and 
referenced throughout Title 9 “Subdivision and Development Regulations” of the McCall City Code.  
Prepared by consultants Toothman-Orton, Engineers in 1997, the Drainage Management Guidelines 
(DMGs) have provided the City and its development community with the regulatory framework for 
designing and constructing stormwater management facilities within the City and its Impact Area.   
Specifically, the DMGs provide minimum requirements for sizing stormwater conveyance, flow 
attenuation, and water quality treatment facilities.  The intent of the criteria and the designs are 
ultimately intended to prevent impacts to public and private property (i.e. flooding) as well as the 
environment (erosion, pollution, etc.).   
 
Over the years, issues have been raised as to the effectiveness and practicality of certain design criteria 
outlined in the DMGs.  Of primary concern has been the requirements for designing first flush water 
quality treatment systems and the accuracy of specific storm sizes (2, 10, 25, 100 year, 24-hour storms) 
as defined in the DMGs.    
 
The existing DMGs are almost twenty years old.  Technology and science are reshaping the ways in 
which stormwater is managed and regulations are enforced. Ideally, a complete revision of the City’s 
drainage management guidelines (DMGs) is recommended.  However, this will require significant 
consultant costs and staff resources deeming it impractical at this time.   
 
In an effort to make incremental progress, staff has completed a comparison the current criteria to 
similar criteria defined by other agencies (Valley County, IDEQ, and EPA).  Additionally, we have 
collected and analyzed current record of historical precipitation data (to include years 1997 through 
2015) to determine if storm sizes defined in the current DMGs warrant adjustment. 
 
This memorandum will outline the comparisons and analysis conducted by staff with respect to these 
drainage management criteria.  Moreover, it will propose new design criteria for incorporation into the 
DMGs to improve its applicability in today’s stormwater treatment designs. 

Request for Modification – First Flush Water Quality Treatment 
The purpose for establishing a first flush treatment requirement is to protect surrounding water quality.  
Sediment and pollutants that accumulate over time (on pavement, roofs, yards, etc.) are transported 
offsite and into conveyance facilities and ultimately into rivers and lakes during the first flush event.   
The “first flush” typically occurs during the initial stages of a large runoff event or during a single, smaller 
event occurring after a long dry period where no runoff has occurred.     
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Current Criteria 
The 1997 DMGs currently require that first flush treatment systems be designed by hydraulically 
modeling the 2 year, 24 hour storm event.   The DMGs identify the 2 year, 24 hour storm event as a 
1.56-inch rainfall event.  Further, the DMGs require that all hydrologic modeling use USDA type C (low 
permeability) soils in their runoff calculations. The model results provide a flow rate (cubic feet per 
second and a total runoff volume (cubic feet) for which the treatment facility must be sized to treat.  
Pertinent excerpts from the DMGs are provided in the Attachment. 
 
Critics of these requirements state the following: 

a. Impractical – model results from the current 2 year storm require larger detention facilities 
and/or filtration technology that are cost prohibitive for development or impossible due to 
limited site conditions (especially in urban and shoreline areas).   

b. Impractical – modeling for water quality treatment should be based on site specific soils, not 
Type C (low permeability) as currently required.  Most of McCall’s soils have high permeability 
(See Attachment for summary of McCall area soils using NRCS data). 

c. Excessive – the 2 year storm is overly conservative not representative of most first flush events.  
In some years, the 2 year storm never occurs.   

d. Excessive – the McCall first flush water quality treatment requirements are much more than 
other municipal and environmental agencies, including the EPA. 

e. Excessive – The storm sizes for the 2, 10, 25, and 100 year do not appear consistent with current 
historical precipitation records. 

Positive Implications of the current criteria: 
1. Systems are designed to handle a high flow runoff events, capturing the majority of runoff 

events.  
2. Systems may be able to treat 100% of storm for some years. 
3. Designs trend toward retention/detention of the first flush event where pollutant runoff is 

prevented and/or eliminated. 
4. The higher standard offsets potential model manipulation. This is known in the industry as 

“Voodoo Hydrology”.  
 
Negative Implications: 

1. Proper sizing requires space for retention/detention.  For retrofitting existing facilities, urban 
areas, facilities directly adjacent water resources (Payette Lake), or areas with high 
groundwater, retention/detention facilities may not be possible.  

2. Proper sizing is cost prohibitive for direct discharge into lakes and rivers where mechanical 
filtration is required.  This is seen as a limitation for redevelopment and deters retrofitting 
existing facilities. 

3. First flush hydrologic models are not based on site specific soils and, therefore, do not represent 
actual field conditions.  Overestimation of runoff flows and volumes are likely. 

4. Engineers may manipulate stormwater modeling (and all of its variables) to reduce the volume 
and flow results (aka. voodoo hydrology). 

5. Regulation and compliance becomes challenging.  Due to the high cost for constructing and 
maintaining first flush systems, very few existing stormwater management facilities are 
designed or maintained properly. 
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First Flush Criteria Review and Data Analysis 
Staff has completed a review of similar water quality treatment regulations by other agencies as well as 
an analysis of current precipitation records.  The results of these analysis are as follows: 
 
Water Quality Treatment Requirements – Other Agencies*:  

1. Valley County – requires water quality treatment facilities to be based on 1/3 of the 2 year, 24 
hour storm event.  This equates to approximately a 0.5-inch, 24 hour rain event 

2. City of Boise – requires water quality treatment facilities to be based on the 0.34-inch, 24 hour 
rain event (the 80% storm) 

3. Washington Department of Ecology (Western Region) – requires treatment facilities utilize the 
91% 24-hour runoff volume or flow rate for the 6-month, 24 hour storm event. 

4. US EPA (proposed NPDES permit for Ada County Highway District, Boise State University, City of 
Boise, City of Garden City, Ada County Drainage District #3 and the Idaho Department of 
Transportation District #3 – recommending water quality treatment facilities to be based on the   
0.6-inch, 24 hour storm event rain event (based on their 95% storm calculation) . 
*See Attachment for additional information regarding other agency requirements. 

Current Precipitation Data Analysis 
Staff completed two analyses of historical weather records using data obtained from the Western 
Regional Climate Center (WRCC) for the NOAA McCall weather station (GHCND:USW00094182) at the 
McCall Airport.   
 

1.  Using the McCall weather record from 1917 through 2015, staff requested the WRCC to provide 
their determinations of the 5, 10, 25, 50 and 100 year, 24 hour storm events based on this 
extensive period of record.  The table below provides the a comparison of the WRCC: 
 

Event 

Rainfall Amount (inches) 
WRCC 

(1917 – 2015) 
Current DMGs 

(published 1997) 
2 Year 1.13 1.56 
5 Year 1.61 NA 

10 Year 1.83 2.28 

25 Year 2.05 2.45 

50 Year 2.19 NA 

100 Year 2.32 3.12 

    
The WRCC storm sizes are consistently smaller than those provided in the current DMGs.  
Although not defined, it is assumed that the DMG listed storms are based on older federally 
published rainfall intensity report from the 1960s that likely do not consider recent climate 
trends over the past 20 to 30 years.  
 

2. Using daily precipitation provided by the WRCC for the period 1960 through 2015, staff 
calculated the 80, 85, 90 and 95, and 99% storm events using the methodology recommended 
by the US Environmental Protection Agency (see Attachment for additional details).   The results 
of this analysis are provided in the table below: 
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Storm % 
24-hour Total Rain 

(inches) 
80% 0.49 
85% 0.55 

90% 0.64 

95% 0.81 

99% 1.22 

Per the EPA guidance, using the 95% storm event for sizing water quality facilities has the 
following benefits:  

1. addresses the need to restore and maintain predevelopment hydrology for 
duration, 

2. approximates the predevelopment hydrologic conditions, i.e., only large storms 
typically generate runoff, and 

3. promotes natural treatment and flow attenuation methods that are presumed to 
have existed on a site prior to human disturbance. 

 
Conclusions and Recommendations 
Implementing the City’s drainage management guidelines (DMGs) in land development regulation 
requires professional judgement.  The policies adopted by the City Council provide important tools to 
assist staff and developers.  However, the importance of appropriate design by development engineers 
and the scrutiny and evaluation by the City Engineer and other agencies of these design plans to ensure 
proposed project adhere to local, state and federal environmental regulations cannot be understated. 
 
To that extent, and based on staff’s review of the information provided in this memorandum, we 
recommend the City Council consider adopting the following Drainage Management Guideline 
modifications: 

1.  The following criteria shall be used for sizing first flush treatment systems or other detention 
systems where the 2 year, 24 hour storm is currently identified: 

a. Storm Size = 0.81”, 95% storm based on EPA’s  
b. When site specific soils information has been provided and validated by a geotechnical 

engineer or published soils report, such soil definitions may be considered for sizing first 
flush water quality treatment systems. Final approval of alternative soil classifications 
must be affirmed by the City Engineer. For all other hydraulic modeling (peak flow 
attenuation, conveyance pipe sizing, etc.) Type C soils, as defined in the Drainage 
Management Guidelines (TO Engineer, 1997), shall be used. 

 
2. For purposes of sizing stormwater management facilities (excluding first flush water quality 

treatment facilities, the following 24-hour storm sizes shall be used: 
a. 10-year storm = 1.83 inches 
b. 25-year storm = 2.05 inches 
c. 100-year storm = 2.32 inches 

 



 
 

Recommended Modifications to the McCall Drainage Management Guidelines:   First Flush 
Treatment and Storm Size Criteria 

 

ATTACHMENTS 
 

1. City of McCall Drainage Management Guidelines, by Toothman-Orton Engineers; January, 
1997 (excerpts only) 
 

2. Valley County Handbook of Stormwater Best Management Practices; January, 1997  
(excerpts only) 
 

3. City of Boise Stormwater Management Design Manual; September, 2015 (excerpts only) 
 

4. Washington Department of Ecology – Stormwater Management Manual for Western 
Washington, Volume III – Hydrologic Analysis and Flow Control Design/BMPs,  August 2012 
(excerpts only) 
 

5. EPA Proposal to Reissue a NPDES Permit for Storm Water Discharges to: Ada County Highway 
District, Boise State University, City of Boise, City of Garden City, Ada County Drainage District 
#3, and the Idaho Transportation Department District #3 (excerpts only) 
 

6. Hydrologic Soil Group Analysis of City of McCall using NRCS data, by Crestline Engineers; 
January 2016 
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Note: Land improvement activities which: involve the installation of new storm water 
conveyance pipes or ditches; involve the alteration of existing storm water 
conveyance systems; or will significantly alter existing drainage patterns will be 
required to address Section C - Conveyance System, of the Stormwater 
Management Plan Checklist in addition to the sections specified tor the project 
based on site area or proposed impervious surface. 

Development which will discharge directly to a surface water body, contains greater 
than five acres of disturbed area or is from an industrial use may be covered under the 
National Pollution Discharge Elimination System (NPDES) permit. To receive more 
information on completing or applying for a NPDES permit contact the United States 
Environmental Protection Agency, Region Ten Stormwater Division. A copy of the 
permit, when required, shall be submitted to the City Engineer. 

The following information further describes, in chart form, the requirements for 
submittals: 

Requirement Total Area Proposed impervious surface 

Application All All 

Plan/Report addressing Sections 
A, Band C of the Stormwater 
Management Plan Checklist All All 

Plan/Report addressing Sections 
A, B, C, 0 and F of the 
Stormwater Management Plan 
Checklist 2 to 5 acres 5,000 to 15,000 s.t. 

Plan/Report addressing Sections 
A, B, C, 0, E, and F of the 
Stormwater Management Plan 
Checklist greater than 5 acres greater than 15,000 s.f. 

to infinity 

Temporary BMP's All All 

Permanent BMP's greater than 5 acres greater than 15,000 s.f. 

Detention of 1 st flush storm 
(2 year design storm frequency) 2 acres and greater 5,000 s.f. and greater 

CHAPTER I - CITY OF MCCAll STORM WATER REQUIREMENTS 1-3 
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PrepC!re a drainage plan showing all proposed drainage facilities. Detailed construction 
plans are not required for a preliminary concept review by the City Engineer; however, 
schematics of principal control facilities and structures are required in sufficient detail to 
develop the drainage concept and determine feasibility. 

Final design submittal shall show detailed information for all proposed drainage facilities 
and improvements. The following minimum information will be required for final 
submittal: 

D. 

1. 

2. 

Post deyelopment peak runoff which will include: design storm 
frequency, time of concentration calculations, design storm duration 
(hours), design storm intensity, (inches per hour), and design storm 
runoff (cfs). 

Identify existing upstream flows and volumes which are tributary to the 
project site or drainage facilities to be developed for the site. 

3. In floodplain areas, sites with upstream drainage area exceeding 250 
acres, and/or areas where significant property damage may result from a 
major flood event, additional flood plain analysis, including delineation of 
the 100 year flows and extent of flooding, shall be required. 

4. Overall Drainage System Configuration - Provide an overall drainage plan 
which shows the location, configuration and size of all conveyance 
facilities. Identify inlets, outlets, control structures, piping, wetlands, 
easements and topography (both existing and proposed at a 2' minimum 
contour interval). For pipes and ditches provide: slope, velocity, size, 
materials, capacities, etc. (Note: The minimum pipe size for new 
conveyances shall be 15"). 

5. Details - Provide design details for all facilities showing location, 
configuration, sizes, typical sections, etc., sufficient to evaluate intended 
function and feasibility of the design and to construct the facilities. 

6. Identify potential downstream problems and proposed impact mitigation 
measures. This can include existing structures in the drainage way, 
adjacent downstream property, other development areas, and other 
drainage systems. 

First Flush Storm Treatment: 

The first flush can be defined as runoff associated with the most frequently occurring 
storms which are typically high intensity and low duration. It is during these storms 
where the greatest amount of sediment and associated nutrients are washed off non
stabilized soils and deposited downstream. 

Perform a hydrologic analysis of the project site and total drainage area (including 
upstream tributary areas). The two methods acceptable to the City of McCall, the 
Rational Method and a modified SCS Curve Number Method, are described in detail in 
Chapter II. Design storm frequency shall be the 2 year storm. Rainfall intensities shall 
be based upon Figure 11-1. Provide a complete set of computations showing all 
calculations, assumptions and methods. 

CHAPTER 1- CITY OF McCALL STORMWATER REOUIREMENTS 1-7 
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The ~ollowjng minimum information is required: 

1. Post development peak runoff for the 2 year storm, which will include: 
time of concentration calculations, design storm duration (hours), design 
storm intensity, (inches per hour), design storm runoff Icfs), and design 
storm runoff (total inchesj. 

2. Identify existing upstream flows and volumes which are tributary to the 
project site or drainage facilities to be developed for the site. 

3. In floodplain areas, sites with upstream drainage area exceeding 250 
acres, and/or areas where significant property damage may result from a 
major flood event, additional flood plain analysis, including delineation of 
the 100 year flows and extent of flooding, shall be required. 

4. Provide design data used to size and layout first flush treatment/detention 
facility. (See Chapter III for specifications, details and design information 
of permanent 8MP's). Identify design freeboard, working volume, total 
volume, inflow rate(s}, emergency outflow capacity and outlet control 
device(s). 

5. Provide design details for all facilities showing configuration, sizes, and 
typical sections sufficient to evaluate intended function and feasibility of 
the design and to construct the facility. The details and specifications 
included in Chapter III should be used. 

6. Identify potential downstream problems and proposed impact mitigation 
measures. This can include existing structures in the drainage, adjacent 
downstream property, other development areas, and other drainage 
systems. 

E. Permanent BMP's: 

Perform a hydrologic analysis of the project site and total drainage area (including 
upstream tributary areas}. The two methods acceptable to the City of McCall, the 
Rational Method and a modified SCS Curve Number Method, are described in detail in 
Chapter II. Minimum design storm frequencies shall be based on Table 11·2. Rainfall 
intensities shall be based upon Figure 11-1. Provide a complete set of computations 
showing all calculations, assumptions and methods. 

The following minimum information is required: 

1. Pre and Post development peak runoff which will include: design storm 
frequency, time of concentration calculations, design storm duration 
(hours), design storm intensity, {inches per hour!, design storm runoff 
(efs), and design storm runoff (total inches). 

2. Identify existing upstream flows and volumes which are tributary to the 
project site or drainage facilities to be developed for the site. 

3. In floodplain areas, sites with upstream drainage area exceeding 250 
acres, and/or areas where significant property damage may result from a 

CHAPTER I - em OF MCCALL STORMWATER REQUIREMENTS .:os 
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TABLE 11-2 
MINIMUM DESIGN STORM FREQUENCY 

FOR DETENTION SYSTEMS 

All land improvement activities which 
contain from 2 to 5 acres of total site 
area or from 5,OOOta 15,000s.f. of 
proposed impervious surface .' ................ . must detain the 2 year design storm 

All land improvement activities which 
contain greater than 5 acres of total 
site area or greater than 15,000 s.t. 
of proposed impervious surface ............... . 

must detain, on-site, the increase 
in runoff that is estimated will be 
caused by the proposed project 
for the ten year storm 

Note: Emergency spillways must be designed for the 100 year design storm. For design 
information, specifications, and details refer to Chapter III. 

Following are descriptions of the two methods with examples of their use for a typical land 
development project. 

Rational Method 

The Rational Method is intended for use with small, simple waterSheds, no larger than ten 
acres. Where a drainage area is greater than ten acres the Simplified SCS Runoff Curve 
Number Method must be used. (See pages 10 through 25). 

RUNOFF EQUATION 

The Rational Method estimates the peak discharge rate at any location (point of study) in a 
watershed as a function of the drainage area, runoff coefficient, and mean rainfall intensity 
for a duration equal to the time of concentration (the time required for water to flow from 
the most remote point of the basin to the location being analyzed). The rational formula is 
expressed as follows: 

Where: 

Q=CIA 

Q :::; Peak rate of runOff, in cubic feet per second 

C runoff coefficient representing a ratio of runoff to 
rainfall 

average rainfall intensity for a given return storm and 
duration equal to the time of concentration, in inches 
per hour, for the selected frequency and for duration 
equal to the time of concentration. 

A == drainage area, in acres, tributary to the point under 
design. 

CHAPTER II-'STORMWATER MANAGEMENT PlAN GUIDEUNES 11-2 ...:. 
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WORKSHEET 1 - RUNOFF CURVE NUMBER AND RUNOFF 

Project _______________ _ 8y ______ _ Date ___ _ 
Location, _____________ _ Checked ____ _ Date ___ _ 

Circle one: Pre-Development Post-Development 

'.l Runoff Curve Number, CN 

Cover type and CN from Table 11-4 Area (acres) Product of 
hydrologic condition CN x area 

Totals 

CN (weighted) = total product = _____ .L- Use CN = ----
total area 

2.1 Runoff 

Storm 2 yr 10 yr 25 yr 100yr 
Frequency 

Rainfall, P (24 hour) '.56 2.28 2.45 3.12 
in inches 

Runoff. Q in inches 
(use P and CN with 
Figure U-3) 

Notes: 1.) Hydrologic data for the storm frequencies above based on the 
Intensity-Duration-Frequency curve for Zone C by the Idaho 
Transportation Department. 

2.) For appropriate storm frequency see Tables 11-1 and 11-2. 

3.) Figure 11-3 is from Technical Release 55 - Urban Hydrology for Small 
Watersheds by the United States Department of Agriculture, Soil 
Conservation Service. 

CHAPTER 11- STORMWATER MANAGEMENT PLAN GUIDEUNES 11-12 
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The City Council has adopted the Stormwater Management and Discharge 
Ordinance (ORDINANCE) to “protect and enhance the water quality of our 
watercourses, water bodies, groundwater, and wetlands”… and to “minimize 
the discharge and transport of pollutants to storm drains” (BCC 8-15). New 
development and redevelopment standards apply to surface and subsurface 
management of stormwater. Designs comply with the City’s Stormwater 
Management requirements when:

• good housekeeping, source controls, and maintenance practices are applied 
in accordance with the Boise Non-Stormwater BMP Handbook (Visit www.
PartnersforCleanWater.org) to prevent or reduce pollutants from entering 
storm drains

• the water quantity volume is captured and the water quality design flow is 
treated stormwater system in accordance with this MANUAL

• the stormwater system is installed, operated, and maintained according 
to the original design and according to the O&M plan, the Permanent O&M 
Agreement,  and the ORDINANCE.

Stormwater systems may include storage (detention), filtration (for offsite 
discharge), and onsite infiltration, or may combine two or more of these 
methods. This MANUAL addresses onsite controls and offsite controls. 
Stormwater system designs shall maintain or lessen pre-development 
discharges in applicable circumstances. The City reviews all designs for both 
onsite and offsite discharges.

Table 2-1 summarizes design storm criteria. Calculation methodologies to 
determine the storm criteria include the Rational Method and the Natural 
Resources Conservation Service (NRCS) TR-55 method with a 24 hour design 
storm. The Rational Method or approved derivatives can be used to calculate 
the peak flow rate for areas less than 100 acres, the NRCS TR-55 Method with a 
24 hour design storm can be used to calculate the peak flow rate for projects up 
to 25 square miles in size.

Other hydrologic methods may be acceptable for determining runoff rate and 
volume. However, if an alternate hydrologic method is selected, the design 
professional shall obtain approval from the City prior to beginning hydrology 
studies.

2.5  
Stormwater  

Design Criteria

Location or Type Return Frequency

of Development Primary 
Conveyance 
System

Secondary 
Conveyance 
System

Water Quality 
Storage Systems

Water Quality 
Treatment 
Systems*

Areas with < 15% 
slope and new devel-
opment< 10 acres

50 year 100 year 50 year 0.34”

Areas with > 15% 
slope  or new devel-
opment > 10 acres; 
foothill development

100 year 100 year 100 year 0.34”

*Depth for one storm. Water quality treatment depth is based on the City’s goal to fully treat at 
least 80% of the storms annually (i.e. 80% of daily storm events are estimated to have a depth of 
0.34” or less)

table 2-1   
DeSign Storm 

FrequenCieS - water 
quality anD water 

quantity
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Surface Water  
Design Criteria

2.5.C  
Water Quality  
Design Criteria

This MANUAL applies different standards to subsurface and surface treatment 
and disposal of stormwater. For example, off-site stormwater discharges require 
basic water quality treatment to achieve an 80% reduction of Total Suspended 
Solids (TSS) based on the removal rates included on Table 2-3. While infiltration 
facilities for on-site stormwater discharges automatically satisfy this basic water 
quality treatment for TSS, additional stormwater treatment measures to protect 
ground water quality are required (e.g., adequate sand filtration and/or distance 
to high water table elevation).

Stormwater runoff can be treated and disposed of through infiltration by using 
sand filters, infiltration swales, infiltration basins, seepage beds, or permeable 
paving systems. The infiltration system shall retain the entire water quantity 
volume on the site unless offsite discharges are otherwise permitted by the 
receiving property owner and City. 

Infiltration facilities have minimum separation distances to groundwater. See 
Chapter 3.2.E, Infiltration Facilities for requirements by type of facility. Infiltration 
facilities are required to empty within 48 hours following design storm events in 
order to comply with the City’s quantity management and mosquito abatement 
goals.

 In addition to City requirements, the Idaho Department of Water Resources 
(IDWR) has shallow and deep injection well requirements as part of the  
Underground Injection Control Program. Shallow injection wells include 
seepage beds. Shallow injection wells must be inventoried with IDWR.  This 
inventory requirement is included in the City’s building permit process. 

Infiltration facilities are considered deep injection wells when they are deeper 
than 18 feet. Deep injection wells must have an approved injection well permit 
prior to approval. Contact IDWR for permit requirements. 

For all development, the Rational Method will be used for peak flow rates and 
volumes for offsite discharges during post development conditions based on a 
design storm of 0.34” per hour with a duration of one hour. 

New development and redevelopment projects with offsite discharges are 
required to install stormwater systems that, alone or in combination with others 
BMPs, reduce or remove TSS by 80%. The design removal rates listed in Table 2-3 
are currently accepted by the City.

As noted in Table 2-3, TSS removal rates of catch basin inserts, gravity 
separators, vault filtration systems or other emerging technologies vary and will 
be assessed based on the manufacturer’s test data at the water quality design 
flow rate and TSS concentration of between 100 and 150 mg/l (approximate 
median TSS concentration typically found for this region), when available. 
Please refer to the discussion of proprietary systems in Section 2.8, Alternative 
Controls, if one of these systems is proposed.

Subsurface Water  
Design Criteria
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Chapter 2 - Hydrologic Analysis 

The broad definition of hydrology is "the science which studies the source, 
properties, distribution, and laws of water as it moves through its closed 
cycle on the earth (the hydrologic cycle)." As applied in this manual, 
however, the term "hydrologic analysis" addresses and quantifies only a 
small portion of this cycle. That portion is the relatively short-term 
movement of water over the land resulting directly from precipitation and 
called surface water or stormwater runoff. Localized and long-term ground 
water movement must also be of concern, but generally only as this relates 
to the movement of water on or near the surface, such as stream base flow 
or infiltration systems. 

The purpose of this chapter is to define the minimum computational 
standards required, to outline how these may be applied, and to reference 
where more complete details may be found, should they be needed. This 
chapter also provides details on the hydrologic design process; that is, what 
are the steps required in conducting a hydrologic analysis, including flow 
routing. 

2.1 Minimum Computational Standards 

The minimum computational standards depend on the type of information 
required and the size of the drainage area to be analyzed, as follows: 

1. For the purpose of designing most types of runoff treatment BMPs, a 
calibrated continuous simulation hydrologic model based on the EPA's 
HSPF (Hydrologic Simulation Program-Fortran) program, or an 
approved equivalent model, must be used to calculate runoff and 
determine the water quality design flow rates and volumes. 

For the purpose of designing wetpool treatment facilities, there are two 
acceptable methods: an approved continuous runoff model to estimate 
the 91 st percentile, 24-hour runoff volume, or the NRCS (Natural 
Resources Conservation Service) curve number method to determine a 
water quality design storm volume. The water quality design storm 
volume is the amount of runoff predicted from the 6-month, 24-hour 
storm. 

For the purpose of designing flow control BMPs, a calibrated 
continuous simulation hydrologic model, based on the EPA's HSPF, 
must be used. 

The circumstances under which different methodologies apply are 
summarized below in Table 2.1.1. 
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Table 2.1 .1 
Summary of the application design methodologies 

Method 
BMP desi2ns in western Washini?ton 

Treatment Flow Contr ol 
SCSUH/SBUH (Soil Method applies for 
Conservation Service Unit BMPs that are sized 
Hydrograph/Santa Barbara based on the volume of 
Unit Hydrograph) runoff from a 6-month, 

24-hour storm. 
Currently, that includes 
only wetpool-facilities. 
Note: These BMPs don 't 
require generating a 
hydro graph. Not Applicable 

Continuous Runoff Models: Method applies to all Method applies 
(WWHM or approved BMPs. throughout W estem 
alternatives. See below) Washington 

2. If a basin plan is being prepared, then a hydrologic analysis should be 
performed using a continuous simulation model such as the EP A's 
HSPF model, the EP A's Stormwater Management Model (SWMM), or 
an equivalent model as approved by the local government. 

Significant progress has been made in the development and 
availability ofHSPF-based continuous runoff models for Western 
Washington. The Department of Ecology has coordinated the 
development of the Western Washington Hydrology Model (WWHM). 
It uses rainfall/runoff relationships developed for specific basins in the 
Puget Sound region to all parts of western Washington. Where field 
monitoring establishes basin-specific rainfall/runoff parameter 
calibrations, those can be entered into the model, superseding the 
default input parameters. 

Two other HSPF-based continuous runoff models have been approved 
by the Department of Ecology: MGS Flood and KCRTS (King County 
Runoff Time Series). Though MGS Flood uses different, extended 
precipitation files, its features and more importantly, its runoff 
estimations are very similar to those predicted by WWHM. KCRTS is 
a pre-packaged set of runoff files developed by King County. It can be 
used throughout King County. Use of other continuous simulation 
models should receive prior approval from Ecology. 

Where large master-planned developments are proposed, local 
governments should consider requiring a basin-specific calibration of 
HSPF rather than use of the default parameters in the above-referenced 
models. Ecology suggests such basin-specific calibrations should be 
considered for projects that will occupy more than 320 acres. 
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FACT SHEET 
NPDES Permit Number: 
Date: 
Public Comment Period Expiration Date: 

IDS-027561 
October 28, 2011 
January 30, 2012 
Misha Vakoc Technical Contact: 
(206) 553-6650 or (800) 424-4372 
vakoc.misha@epa.gov 

The U.S. Environpiental Protection Agency Region 10 (EPA) 
Proposes to Reissue a National Pollutant Discharge Elimination 

System (NPDES) Permit for Storm Water Discharges To 

Ada County Highway District, 
Boise State University, 

City of Boise, 
City of Garden City, 

Ada County Drainage District #3, 
and the Idaho Transportation Department District #3. 

EPA proposes to reissue a NPDES permit for storm water discharges from all 
municipal separate storm sewer system (MS4) outfalls owned or operated by Ada County 
Highway District (ACHD), Ada County Drainage District #3 (DD3), Boise State University 
(BSU), Boise City, Garden City, and the Idaho Transportation Department District #3 
(ITD3). Permit requirements are based on Section 402(p) of the Clean Water Act (CWA), 33 
U.S.C. § 1342(p), and EPA regulations for permitting municipal storm water discharges (40 
CFR §§ 122.26, and 122.30-35, 55 Federal Register 47990 [Nov. 16, 1990] and 64 FR 68722 
[Dec. 8, 1999], respectively). 

The proposed NPDES permit establishes conditions, prohibitions and management 
practices for discharges of storm water from the MS4s owned or operated by the entities 
listed above. These entities are referred to collectively in this document as "the permittees." 
The permit requires the continued implementation of a cooperative jurisdiction-wide 
municipal storm water management program (SWMP), and outlines the actions and activities 
to be used by all permittees to control pollutants in urban storm water discharges to the 
maximum extent practicable (MEP). Monitoring of certain storm water discharges is required 
to assess the effectiveness of best management practices (BMPs) and to estimate pollutant 
loading to the Boise River and its tributaries. Annual reporting is required to reflect the 
collective status of the SWMP implementation. 
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Appendix C - Calculation of the 95th Percentile Rainfall Event for the 
Boise-Garden City, Idaho Area. 

EPA has proposed that permittees require the design, construction and maintenance of 
permanent storm water practices that manage rainfall on-site, and prevent the off-site 
discharge of the precipitation from all rainfall events less than or equal to the 95th percentile 
rainfall event. The following discussion is summarized from Hirschman and Kosco, 2008, 
Managing Storm water in Your Community: A Guide for Building an Effective Post
Construction Program, Center for Watershed Protection, available online at 
http ://www.cwp.org/Resource Libra1y/Center Docs/SW /pc guidance/Man ual/PostConstructi on Manual .pdf 

The 95111 percentile rainfall event is a rainfall event that is greater than 95% of all rainfall 
events over a period of record (this period of record should typically be> 30 years unless 
such data do not exist), excluding small rainfall events that are 0.1 of an inch or less. Small 
rainfall events less than 0 .1 of an inch or less are excluded from this analysis because in 
general this volume does not result in any measureable runoff due to absorption, interception 
and evaporation by permeable, impermeable and vegetated surfaces. 

This approach has been selected because it directly addresses the need to restore and 
maintain predevelopment hydrology for duration, rate and volume of storm water flows. The 
95th percentile storm event was selected because in general this storm size approximates the 
predevelopment hydrologic conditions, i.e., only large storms typically generate runoff. In 
addition, this approach was selected because it employs natural treatment and flow 
attenuation methods that are presumed to have existed on a site prior to human disturbance. 

EPA has proposed that the permittees require one hundred percent ( 100%) of the volume of 
water from storms less than or equal to the 95th percentile event be managed onsite and not 
discharged to surface waters. 

The 95th percentile event for the Boise-Garden City area was calculated by staff at Tetra 
Tech, Inc. on behalf of EPA in February 2009 using the following procedures: 

• Long-term rainfall record from both Boise Air Terminal and Lucky Peak Dam was 
obtained from the National Climatic Data Center (NCDC). 

e Data for small rainfall events that are 0 .1 inch or less and snowfall events that do not 
immediately melt were removed from the data sets. These events should be deleted 
since they do not typically cause runoff and could potentially cause the analyses of 
the 90th percentile storm runoff volume to be inaccurate. 

• Using a spreadsheet or simple statistical package, the rainfall events were sorted from 
highest to lowest. In the next column, the percentage of rainfall events that are less 
than each ranked event (event number/total number of events) were calculated. For 
example, if there were 1,000 rainfall events and the highest rainfall event was a 4" 
event, then 999 events (or a percentile of 99911000, or 99.9%) are less the 4" rainfall 
event. 

• Use the rainfall event at 95% as the 95th percentile storm event. 
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Station 
ID 

1018 

1022 
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The table and charts below summarize the data analyses for the Greater Boise-Garden City 
area. Spreadsheets used to create the following summary chart are available in the 
Administrative Record for the proposed permit. 

Station 
Name County 

BOISE 
LUCKY 
PEAK DAM ADA 

BOISE AIR 
TERMINAL ADA 

Lucky Peak Dam 

3.5 

3.0 

j5 
.c 

io 
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i5 
lo 
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0.0 
0% 10% 

Long 
Latitude itude 

-

116.0 
43.52527 5416 

8 7 

-
116.2 

43.56666 4055 
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Water 
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Event 
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50% 

frequencie 90% 
Start Date End Date s frequencies 95% freq 

Rainfall Rainfall Rainfall 
Depth (in) Depth (in) Depth (in) 

1/19/1951 12/31/2006 0.20 0.50 0.60 
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City of McCall
Hydrologic Soil Group Analysis
01/20/2016 SSL

No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

Notes:
Hydrologic Soil Group Key; A = 1, B = 2, C = 3, D = 4
Half numbers (i.e. .5 intervals) represent a slash (i.e. C/D = 3.5)

Hydrologic Soil Group Weighted Average Percentage of "A" Soils
1.50 i.e. Equivalent to A/B soil group 71.00%

Percentage of Soils "Well Drained" or "Somwhat Excessively Drained" Percentage of "B" Soils
88.9% 10.74%

Tica very cobbly loam, 4 to 65 percent slopes

Donnel sandy loam, 4 to 12 percent slopes

Kangas fine gravelly loamy coarse sand

Jurvannah sandy loam
Kangas coarse sandy loam

McCall complex, 5 to 50 percent slopes
Melton loam
Roseberry coarse sandy loam

Donnel sandy loam, 2 to 4 percent slopes

Duston sandy loam, 0 to 2 percent slopes
Gestrin loam, 0 to 2 percent slopes
Gestrin loam, 2 to 4 percent slopes
Jugson coarse sandy loam, 5 to 30 percent slopes
Jugson coarse sandy loam, 30 to 60 percent slopes

169.8
15.4

Area (acres)
381.5
16

217.7
89.5
243.3

Swede silt loam, 12 to 20 percent slopes

Archabal Loam, 4 to 12 percent slopes
Archabal loam, 12 to 20 percent slopes
Blackwell clay loam
Blackwell mucky silt loam
Bluebell cobbly loam, 5 to 35 percent slopes
Donnel sandy loam, 0 to 2 percent slopes

2.18%
5.17%
0.56%

6724.8 100.00%

2.64%
0.00%
0.14%
3.94%
5.36%
50.80%

97.9
146.9
347.7
37.8

177.5
0.3
9.1
264.8
360.7
3415.9

1.0
1.0

Percentage of AreaSoil Desciption Soil Group
2.0
2.0
3.5

1.46%

3.33%
4.65%
0.27%
2.65%
2.52%
0.23%

5.67%
0.24%
3.24%
1.33%
3.62%

223.9
312.6
18.2
178.3

4.0

Drainage Characteristics
Well Drained
Well Drained

Very Poorly Drained
Very Poorly Drained

Well Drained
Well Drained
Well Drained

1.0
1.0
3.0
2.0
3.0

3.0
3.0
2.0
2.0
2.5
1.0

3.5
3.0
1.0
1.0

Poorly Drained
Well Drained
Well Drained

Poorly Drained
Somewhat Excessively Drained
Somewhat Excessively Drained
Somewhat Excessively Drained

Poorly Drained

Well Drained
Well Drained

Moderately Well Drained
Moderately Well Drained

Somewhat Excessively Drained
Somewhat Excessively Drained
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