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Opening the Program
1. Download the PAC Test Harness file from the public comment website.
2. Extract the files from the zip folder.
3. Open the shortcut in the first folder. If that doesn’t work, open the file highlighted
below.
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Presumptive Approach Calculator (PAC) Test Harness
This document provides instructions for using the PAC Test Harness. To use the PAC Test
Harness, follow the steps below (see Figure 1):
1. Enter values into the parameters that show under the catchment tab (see ‘Catchment
Tab’ section below for how to select values).
2. Select the facility tab and enter values into the parameters that show under the facility
tab (see ‘Facility Tab’ section below for how to select values).
3. Press the ‘Validate’ button. If the PAC states that the data is invalid, go back to the
facility tab, enter revised data that meets the requirements, and press the ‘validate’
button again after correcting everything. If the data is valid, the button will change to
state the word ‘Calculate’.

4. Press the ‘Calculate’ button (which was formerly the ‘Validate’ button).
5. Select the “Test Results” button and view the test results.

6. If the tests results show the facility failed, go back to step 2 and revise the facility data
and repeat steps 2‐6 until the facility passes.
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The PAC allows the user to export and save facility data to an xml file by pressing the
‘export/save’ button and following the instructions. The user can reload this file into the PAC
test harness by pressing the ‘load’ button and selecting the file.
Figure 1: PAC Test Form
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Catchment Tab
This tab requires the user to enter information for all of the parameters below, except for
“Tested Infiltration Rate”, which is to be entered if a testing procedure has been done for the
project. See Table 1 for allowable parameters. Using the Santa Barbara Urban Hydrograph
method with these catchment details, the PAC calculates the pre‐development and post‐
development stormwater runoff outflow hydrograph for the area that will be impervious after
development. The post‐development stormwater runoff outflow hydrograph for the impervious
area is the stormwater facility inflow hydrograph.
Catchment Name. This is the name the user assigns to the catchment. For projects with
multiple catchments, each catchment must be given a different name.
Hierarchy Level. This is the set of requirements the facility must be designed to meet. It is
based upon the facility’s discharge point. The manual describes how to determine which
hierarchy level is acceptable for a given project. The City has the authority to require a specific
hierarchy level be met.
Level 1: Onsite Infiltration. This level should be selected unless site constraints prevent
infiltration or the facility is a water quality‐only facility that discharges to an underground
injection control.
Level 2a: Water Quality‐Only. This level should be selected for a facility that discharges 1) to
a UIC or 2) to the Columbia Slough, Willamette River, or Columbia River, either directly or
via an adequately sized storm‐only system.
Level 2b: Water Quality and Flow Control for Streams and the Storm System. This level
should be selected for a facility that discharges, either directly or via a storm‐only system, to
a waterbody other than the Columbia Slough, Willamette River, or Columbia River.
Level 2c: Water Quality and Flow Control for the Storm System Only. This level should be
selected for facilities that discharge through a storm‐only system that outfalls directly to the
Columbia Slough, Willamette River, or Columbia River if pipe capacity is a concern.
Level 3: Flow Control for the Combined System. This level should be selected for facilities
that discharge to the combined system.
Infiltration Testing Procedure. This is the method used to determine the infiltration rate for soil
in the vicinity of the stormwater facility. If site constraints require a lined facility without the
need for an infiltration test, the user may select that testing is not applicable (N/A). However,
most projects require infiltration testing. The user must select one of the following: Open pit,
Encased, Double‐ring infiltrometer, N/A
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Required
unless there
was no
infiltration
testing

Tested Infiltration Rate. This is the speed, in in/hr, at which water within an
infiltration test pit dropped during infiltration testing. In other words, this is the
field‐measured infiltration rate without applying any correction factors. The
PAC automatically applies a correction factor of 2 for the open pit and encased
tests and a correction factor of 1 for the double‐ring infiltrometer test.

Impervious Area. This is the area of impervious surfaces, as measured in square feet from a
plane surface, that will drain to the stormwater facility. Impervious surfaces are surfaces that
significantly reduce infiltration, such as rooftops or areas covered with traditional pavement or
concrete. Permeable pavement designed to infiltrate direct rainfall into the subsurface is not
counted as impervious area.
Curve Number (Pre‐ and Post‐Development). This is a rough estimate of the impervious area’s
capacity to retain rainfall both after development (i.e., post‐development) and before it
became impervious, in its natural, undeveloped state (i.e., pre‐development). For a given
storm, the higher the curve number, the smaller the fraction of rainfall retained onsite and the
higher the fraction of stormwater runoff generated. The recommended pre‐development curve
numbers are 72 for soil type B, 79 for soil type C, and 81 for soil type D. The recommended
post‐development curve number is 98 for typical impervious surfaces.
Time of Concentration (Pre‐ and Post‐Development). This is the longest time it is calculated to
take, in minutes, for stormwater runoff to travel through the catchment area, or 5 minutes,
whichever is longer. The post‐development time of concentration is the time it takes for
stormwater runoff that originates from the furthest area (time‐wise) to reach the stormwater
facility after development. The pre‐development time of concentration is the time it takes for
stormwater runoff to reach the discharge point of the catchment area in its natural,
undeveloped state. Due to the limitations of the Santa Barbara Urban Hydrograph Method with
10‐minute time steps, the minimum allowable time of concentration is 5 minutes. If the
calculated time of concentration is less than 5 minutes, 5 minutes must be used.
Table 1: Allowable Values for Site Parameters
Description
Unit
Infiltration Testing Procedure
N/A
Tested Native Soil Infiltration Rate
in/hr
Hierarchy
N/A
Impervious Area
sq ft
Pre‐Development Time of Concentration min
Post‐Development Time of Concentration min
Pre‐Development Curve Number
N/A
Post‐Development Curve Number
N/A

Possible Values
Open pit, encased, dble ring, N/A
0.01‐100
1, 2a, 2b, 2c, 3
Positive number
5
5
65‐ 81
98, 99
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Facility Tab
This tab allows the user to enter the facility details.
Overview of Facility
With the PAC, a user can design a flat planter or flat basin of any shape, and a sloped planter or
basin (i.e., a sloped facility) with a rectangular shape. All facilities must include the standard
blended soil, but the user can choose whether the facility has various combinations of other
components such as a rock gallery, an underdrain, an orifice, or a liner. See Table 3 for allowed
parameter values.
Type. This is one way the City classifies a facility; it is based upon the location of the facility,
which can either be in the public right‐of‐way or on a parcel. Facilities in the public right‐of‐way
have different design constraints than either public or private facilities on parcels. The user
must select whether the facility is a public facility (i.e., in the public right‐of‐way).
Category. This is another way the City classifies a facility; it is based upon the general slopes of
the facility. If the longitudinal slope of the bottom of the facility is 4% or greater, the facility is a
“sloped facility” and requires check dams. If the longitudinal slope of the bottom is less than
4%, the bottom is considered to be flat and the facility is either a basin or a planter. A planter
has vertical side walls made of a durable material such as concrete while a basin has sloping
sides comprised of blended soil planted with vegetation. Note that facilities that were called
“swales” in the previous PAC are now called “sloped facilities”. The user must select one of the
following three facility categories:
Basin (i.e., flat bottom with sloped sides)
Planter (i.e., flat bottom with vertical sides)
Sloped Facility (i.e., sloped bottom with either sloped or vertical sides)
Only
required for
basins;

Facility Shape. This is the shape of the facility from an aerial view. The PAC can
only design sloped facilities with rectangular shapes but can design planters and
basins of any shape. The facility shape is only required for basins because, as
water rises along the sloped sides of a basin, the water’s surface area increases
based on a combination of the slope and shape. If the facility is not rectangular,
the user can select either “amoeba” or “user‐defined” for the same shape. The
user‐defined shape gives more precise results but requires the user to calculate
the water’s surface area when the water is at the elevation of the top overflow.
If the user selected ‘basin’, the user must select one of the following shapes:
Rectangle (or square)
Amoeba (i.e., non‐rectangular shape)
User‐defined (i.e., non‐rectangular shape)
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Side Slope (Left and Right). This is the horizontal distance, in feet, that the side‐slope travels with
each foot of vertical rise (i.e., the “x” in an x:1 slope). The right and left sides may be chosen
arbitrarily. The PAC uses the side slopes of basins with a rectangular or amoeba shape (along with
other parameters) to estimate the volume of surface storage.
Only for
basins with
an amoeba
shape

Perimeter Length of Bottom Area. This is the length, in feet, of the edge along the
flat bottom area, excluding the side slopes. The PAC uses the perimeter length of the
bottom area (along with other parameters) to estimate the volume of surface
storage for these facilities.

Only for
basins with a
user‐defined
shape

Surface Area at the Highest (or Only) Overflow. This is the area, in square feet,
of the water’s surface when it is at the elevation of the highest (or only) overflow.
The PAC uses this (along with other parameters) to estimate the volume of
surface storage.

Configuration. This is the combination of main selectable components that create the facility
structure. All PAC facilities include blended soil; the main selectable components are a rock
gallery, an underdrain, a liner, and an overflow to the rock that is either separate from the
outflow or connected to the outflow. The PAC can design facilities of six types of configurations
as shown in Table 2

A
B

Full Infiltration or Partial
Infiltration
Full Infiltration or Partial
Infiltration

x

C

Partial Infiltration

x

x

D

Lined (No Infiltration)

x

x

x

x

x

x

E
F

Hybrid – Full Infiltration
or Partial Infiltration
Hybrid –
Partial Infiltration

Liner

Underdrain

Rock Gallery

Table 2. Components of the PAC Facility Configurations
Facility Components
Overflow Directed to Rock
Facility
Infiltration Level
Connected
Configuration
Separate from
to the
the Outflow
Outflow

x
x
x
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The user must select one of the following configurations. If the user selected hierarchy level 1
(full infiltration), the PAC limits the facility configuration options to A, B, or E, as these are the
only configurations that provide full infiltration.

Configuration A – This is the simplest
configuration and the only one without a rock
gallery. It is best applied when the native soil
infiltration rate is equal to or greater than the
blended soil infiltration rate of 6 in/hr.

Configuration B – This is the second simplest
facility configuration in the PAC. It has a rock
gallery to provide subsurface storage for slower‐
infiltrating soils and is best applied when the
native soil infiltration rate is between 2 in/hr and
6 in/hr.

Configuration C – This facility configuration has a
rock gallery that provides subsurface storage for
slower‐infiltrating soils and a perforated pipe that
allows filtered stormwater to discharge offsite when
the stormwater backs up in the rock gallery. It is
best applied when the native soil infiltration rate is
less than 2 in/hr.
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Configuration D – This is the only facility
configuration with an impermeable liner. The liner
is placed over the facility‐subsurface interface and
along the facility sides to prevent subsurface
infiltration. This facility configuration should only
be selected if site constraints require a liner.

Configuration E – This facility configuration
allows stormwater runoff to bypass the blended
soil and still infiltrate to the subsurface during
large events. It is best applied when the native
soil infiltration rate greatly exceeds 6 in/hr. As a
hybrid facility (i.e., because it includes an
underground injection control (UIC)), it requires
registration with the Oregon Department of
Environmental Quality (DEQ).

Configuration F – This facility configuration allows
stormwater runoff to bypass the blended soil and
sometimes still infiltrate to the subsurface during
large events. This option is best applied only on
rare occasions. As a hybrid facility, it requires
registration with DEQ.
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Orifice. This is a restricted opening on the outflow to the underdrain to limit
Only for
configuration peak outflow. The PAC can only design orifices on free‐draining pipes that
receive only stormwater that has been filtered through the blended soil (i.e.,
C and D
the underdrain in configurations C and D). If the user selected configuration C or
D, they must indicate whether the facility will have an orifice on the underdrain.
Orifice Diameter. If the facility has an orifice, the user must enter the orifice
diameter. The PAC allows users to select orifice diameters as small as 3/8 of an
inch and choose larger sizes in 1/8” increments. The user may select an optional
button titled ‘Use Sug’d Diam’, which is short for “use the suggested diameter”.
If this button is selected the PAC test harness will automatically enter an
approximate orifice diameter for restricting ½ the 2‐year, 24‐hour peak outflow
to the pre‐development peak level.
Only for
configuration
C and D
that have
no orifice

Explanation why the Design has no Orifice. This is the reason why the user
selected that the facility will not have an orifice. The information provided to
the City in the stormwater report must support the selected answer. If the user
selects no orifice on a facility with configurations C or D, the user must select
one of the following answers to explain why there is no orifice:
Water‐quality‐only facility (i.e., the hierarchy is level 2a)
Facility meets flow control without an orifice (e.g., the hierarchy is level 1)
Catchment area too small (i.e., the hierarchy is level 2b, 2c, or 3 and the
impervious area contributing stormwater runoff to the facility is so small that
an orifice with a diameter smaller than 3/8 of an inch would be needed to
meet flow control requirements.

Designer Tip: Orifice Sizing
Selecting an appropriately sized orifice can require an iterative solution. An orifice that is too
large for a given facility will allow too much filtered water to flow out; an orifice that is too
small for a given facility will back up stormwater in the facility such that too much unfiltered
water overflows.
The PAC provides a suggested orifice diameter to begin sizing. For hierarchy level 2b, starting
with the suggested orifice diameter and a large facility footprint and then adjusting to smaller
facility sizes may reduce the number of iterations required. For hierarchy levels 2c or 3,

starting with an orifice diameter a little larger than the recommended value and a
large facility footprint and then slightly increasing the orifice size until it is the
maximum size that passes and then reducing the facility footprint may reduce the
number of iterations required.
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Facility Dimensions
The user’s selection of the facility configuration, category, and shape determine which facility
dimensions the PAC displays. Once all of the facility dimensions are entered, the PAC calculates
whether the facility passed or failed to meet the requirements of the selected hierarchy level.
The user may need to adjust the dimensions of the facility or may need to select different
facility components to meet the requirements of the selected hierarchy level.
Bottom Surface Area. This is the area of the bottom of the surface storage (i.e., the top of the
blended soil), in square feet, not counting any side‐slopes.
Surface Storage Depth. This is the vertical distance, in inches, from the top of the blended soil
to the top of the overflow pipe. The surface storage depth is restricted by the PAC to the
following maximum surface storage depths: 18 inches for private facilities and 9 inches for
public facilities.
Blended Soil Depth. This is the thickness of the blended soil, in inches, as measured in a
location that is not above rock. A typical blended soil depth is 18 or 24 inches.
Bottom Area of Infiltration (%). This is the percentage of the facility footprint
Only for
configuration that allows infiltration to the subsurface soil. This value should be 100% unless
A, B, C, E, F there is an obstruction (e.g., a partial liner) preventing subsurface infiltration.
Only for
configuration
B, C, D, E, F
(not A)

Rock Storage Depth. This is the thickness of the rock gallery, in inches. A typical
rock storage depth is 12 inches.
Bottom Width. This is the average width of the bottom of the surface storage, in
feet, not counting any side‐slopes, as measured perpendicular to the longitudinal
slope. The PAC uses the bottom width to calculate the quantity and area of rock
and the length of any underdrain.
Rock Area. This is the area of the rock gallery, in square feet. The user can enter
a value up to about a third of the facility footprint or select the ‘Calculate
standard values’ button which adds a rock area based on the rock length being ¼
the length of the facility and the rock width (as described below).
Rock Width. This is the width of the rock gallery, in feet, as measured
perpendicular to the longitudinal slope. The user can enter a value up to the
width of the facility or select the ‘Calculate standard values’ button which causes
the rock width to be the smaller of 3 feet or the width of the facility.

Rock Storage Depth below the Underdrain. This is the vertical distance, in
Not for
config A or B inches, from the bottom of the facility (i.e., where the facility meets the
subsurface) to the invert elevation of the underdrain. This is typically 4 inches.
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Only
Only for
for
config
E
facilities

Overflow E Height. This is the vertical distance, in inches, from the top of the
blended soil to the top of the separate piped overflow to the rock (i.e., the
height of overflow E as measured from the top of the blended soil).

Only for config Surface Area at Overflow E. This is the area, in square feet, of the water’s
E with a user‐ surface when the water is at the elevation of the top of the separated piped
defined shape overflow to the rock (i.e., the surface area of the water when it is just about to
crest overflow E).
Only for
sloped
facilities

SLOPED FACILITIES
Sloped facilities are divided by check dams into segments. The PAC does not limit
the number of segments allowed. For each segment the user is required to input
the dimensions described below.
Slope. This is the longitudinal slope as measured by the rise over the run (ft/ft) of
the facility along the bottom of the surface storage.
Segment Length. This is the distance, in feet, as measured along the bottom of
the surface storage area (i.e., the top of the blended soil), from the center of one
checkdam to the center of the next checkdam or from the end of the facility to
the center of the nearest checkdam.
Downgradient Depth. This is the maximum depth of water, in inches, as
measured from the low‐elevation end of the segment, when the surface storage
is at its maximum capacity (i.e., the surface storage is full of water).
Bottom Surface Width. This is the width of the bottom of the surface storage
(i.e., top of the blended soil), in feet, not counting any side‐slopes, as measured
perpendicular to the longitudinal slope.
Check Dam Width. This is the width of the checkdam, in inches, as measured
along the flow path. The check dam width is typically the narrow dimension of
the check dam. The PAC subtracts the checkdam width from the segment length
to calculate the volume of surface storage.
Landscape Width. This is the width of the landscaped area, in feet, in which the
facility will be located.
Side‐Slope (Right and Left). This is the horizontal distance in feet that the side‐
slope travels with each foot of vertical rise (i.e., the “x” in an x:1 slope). The right
and left sides may be chosen arbitrarily.
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Table 3: Allowable Ranges of Facility Parameters
Description
Facility Category
Facility Configuration
Facility Type
Segment Length
Check Dam Length
Slope
Right Side Slope (h/v)
Left Side Slope (h/v)
Downstream Depth
Bottom Surface Width
Landscape Width
Rock Storage Width Overwrite
Facility Shape
Is there an Orifice
If there is no Orifice, Why?

Unit
N/A
N/A
N/A
ft
ft
ft/ft
ft/ft
ft/ft
in

Diameter of Orifice

in

Bottom of Surface Area (BA)
Bottom Width (BW)
Surface Storage Depth
Growing Medium Depth

sq ft
ft
in
in

Rock Storage Area Overwrite
Rock Storage Depth

sq ft
in

Rock Porosity
Height of underdrain
Bottom Area of Infiltration %
Side Slope (left and right)
Surface Area at the Overflow
Freeboard Depth
Surface Area at Overflow E

%
in
%
ft/ft
sq ft
ft
sq ft

Depth to Overflow E
Perimeter of bottom area

in
ft

ft
ft
N/A
y/n
N/A

Possible Values
Planter (flat), basin (flat), sloped facility
A,B,C,D,E,F
Public or Private
1‐999
1‐99
0‐0.2
1‐99
1‐99
1‐30
1‐99
1‐999
Up to about 1/3 the facility footprint
Rectangle, Amoeba, User‐Defined
Yes or no
Water quality only facility; meets flow control
without an orifice; catchment area too small
Blank (if no orifice), 3/8, ½, 5/8, ¾, 7/8, 1, 1 1/8, 1 ¼,
1 3/8, 1 ½, 1 5/8, 1 ¾, 1 7/8, 2, 2 1/8, 2 ¼, 2 3/8, 2 ½
1‐99,999
1‐999
1‐99
1‐12 inches for configuration A; 12‐36 inches for
configurations B, C, D, E or F
Up to about 1/3 the facility footprint
0 for configuration A, typically 12 inches (but can
be 1‐ 30 inches) for configuration B, C, D, E, or F
0.3 (default)
4 (default). Must be within the rock.
Whole numbers, 1 through 100
1‐99
Must be greater than the bottom area for basins
1‐99
Must be greater than the bottom area for basins
and must be less than the surface area at the
overflow for basins
1‐99 (must be less than overflow depth)
Must be large enough to encompass the area.

