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Standard Test Method for

Measurement of Hydraulic Characteristics of Hydrodynamic
Stormwater Separators and Underground Settling Devices1
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1. Scope

1.1 This test method concerns measurement of selected

hydraulic characteristics of hydrodynamic separators and un-

derground settling devices critical to their function as storm-

water treatment devices.

1.2 Units tested shall be of a size commonly manufactured

and available for purchase. In order to facilitate testing it is

permissible to substitute alternate materials for the housing and

structural components of the test units if operational compo-

nents are at full size, with identical dimensions, configurations

and materials specified for commercial use. Scale models are

not permissible.

1.3 As each stormwater treatment device is unique in

design, so are its hydraulic characteristics (flow versus head

and loss coefficients). A sufficient number of accurately mea-

sured data points are needed to properly define the hydraulic

characteristics of each test unit. Therefore, it is imperative that

the unit setup and subsequent testing methodologies be well

defined and executed to ensure accurate flow and elevation

data.

1.4 The values stated in inch-pound units are to be regarded

as standard, except for methods to establish and report sedi-

ment concentration and particle size. It is convention to

exclusively describe sediment concentration in mg/L and

particle size in mm or µm, both of which are SI units. The SI

units given in parentheses are mathematical conversions,

which are provided for information purposes only and are not

considered standard. Reporting of test results in units other

than inch-pound units shall not be regarded as non-

conformance with this test method.

1.5 This standard does not purport to address all of the

safety concerns, if any, associated with its use. It is the

responsibility of the user of this standard to establish appro-

priate safety, health, and environmental practices and deter-

mine the applicability of regulatory limitations prior to use.

1.6 This international standard was developed in accor-

dance with internationally recognized principles on standard-

ization established in the Decision on Principles for the

Development of International Standards, Guides and Recom-

mendations issued by the World Trade Organization Technical

Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:2

E3318 Terminology for Standards Relating to Stormwater

Control Measures

3. Terminology

3.1 Definitions:

3.1.1 For definitions of common technical terms used in this

standard, refer to Terminology E3318.

3.2 Definitions of Terms Specific to This Standard:

NOTE 1—The terms and definitions related to this standard also relate to
other standards currently being balloted. As such they are being balloted
separately in a single terminology document, Terminology E3318.

4. Summary of Test Method

4.1 This test method describes procedures and equipment

required to measure the hydraulic characteristics of hydrody-

namic separators and underground settling devices used for

treating stormwater runoff.

5. Significance and Use

5.1 Each device has unique flow patterns and turbulence

characteristics. In addition, each device exhibits a wide range

of efficiencies as discharge, particle size, particle density, and

flow viscosity (that is, water temperature) change. The testing

procedure in Section 7 will help develop the parameters

necessary to input into a function that describes the perfor-

mance of a device under a wide range of application condi-

tions. Specifically, this test standard produces a characteristic
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curve that describes the hydraulic head-discharge relationship

in a hydrodynamic separator over a range of flow rates typical

in system operation.

6. Apparatus

6.1 The test unit shall be set up to reflect actual field

installation parameters to the greatest degree possible. Influent

and effluent pipes shall be the same diameter and shall be equal

or less than 25 % of the test unit inside diameter or inside width

of the unit, being the smallest measured dimension.

6.2 The experimental setup includes an influent straight pipe

(without bends) of minimum length equivalent to ten pipe

diameters to ensure stable flow conditions upstream from the

test unit. The effluent pipe length is to be from 3 ft to 5 ft long

aswith a free-fall condition at its end. No fittings are allowed in

the straight pipe with the exception of:

(1) Sediment injection port

(2) Water sampling port(s)

(3) Fitting connecting the inlet pipe and outlet pipe to the

test unit

(4) Pressure transducer taps and temperature sensors

6.3 Pipe slopes for the influent and effluent pipes shall be

1-2 %.

6.4 Both influent and effluent pipes shall have smooth,

non-corrugated interior walls with an accepted Manning’s n

value of <0.022 or a roughness of <5 mm.

7. Test Parameters and Methodologies

7.1 Three major parameters shall be measured and recorded

for use in establishing a unit’s hydraulic characteristics: flow,

surface water elevations, and water temperature.

7.1.1 Water Surface Elevation—Pressure heads or water

elevations shall be recorded to a minimum accuracy of 0.25 in.

for each condition tested to determine the head elevations. The

locations of elevation measurements shall be fixed for all flow

conditions. Elevation measurements shall be recorded in the

influent and effluent pipes at locations 1-2 6 0.1 pipe diam-

eters upstream and downstream of the unit using piezometer

taps in the pipe inverts. Internal measurements shall be

recorded at a location that allows determination of bypass flow.

Measurements are to be recorded using a data acquisition (DA)

system and pressure transducers, differential pressure (DP) cell

or point-gage system adjusted to a known reference. Manual

measurements using an engineer’s scale are acceptable for

estimated elevations and shall be recorded as such.

NOTE 2—When supercritical flow occurs in the outlet pipe, the energy
head at the outlet may appear to exceed the energy head at the inlet leading
to erroneous determination of a loss coefficient. Under this condition, the
critical depth at the outlet shall be determined and used for calculation of
the unit loss coefficient.

7.1.1.1 Flow Measurement—A flow meter or equivalent

device must be located upstream of the device. If a constant

head or equalization tank is used the head level in the tank must

also be reported. All flow meters must be located a sufficient

distance away from any velocity or turbulence increasing

devices (valves, pumps, elbows, flanges, etc.) and mounted as

required by the instrument manufacturer.

7.1.1.2 Flow measurements shall be made to a precision of

1 % of measured flow. The accuracy of the flow measurement

shall be within 610 % of the target value for controlled

laboratory testing. The acceptable coefficient of variation of

measurements should not exceed 0.03.

7.1.1.3 All flow meters used in this protocol must be

calibrated as required by the instrument manufacturer. Copies

of flow meter calibrations shall be included in the final report.

The flow meter data logger must record flows at a minimum of

once per minute so that samples can be compared to corre-

sponding flow rate values. The average flow rate shall be

reported.

7.1.2 Temperature—Tests shall be run at water temperatures

not to exceed (80°F). At a minimum, water temperatures shall

be recorded three times, at the beginning, the middle, and the

end of each test. The average temperature shall be used in data

reduction and reporting.

8. Procedure

8.1 All associated instrumentation shall be calibrated to the

manufacturer’s specification before testing. The flow measure-

ment apparatus must be calibrated for the flow or range of

flows to be tested. Multiple flow measurement apparatus may

be required depending on the range of flows to be tested. Flow

conditions shall be stable for a minimum of three system

volume equivalents (residence time) before commencement of

data collection.

NOTE 3—Calibration procedures for instrumentation used may vary
depending on the measurement tool used and manufacturer recommenda-
tions. This is acceptable as long as measurements are ensured with
accuracy and tolerances stated in 7.1.1.2.

8.1.1 A full hydraulic characterization will report on a span

of multiple flow rates as described in Section 9. A suggested

test program consists of a minimum of 7 runs that span a range

of flowrates based upon the system Maximum Treatment Flow

Rate (MTFR). The flow rate intervals should cover the span of

10 % to 200 % of the system MTFR and report when the point

of bypass occurs. Additional flowrates beyond those listed may

be tested if otherwise required.

8.2 Manual Measurements—Manual measurements of flow

and of water surface elevation shall be collected in accordance

with 7.1.1 and 7.1.1.1 and reported as follows:

8.2.1 The system shall be at stabilized conditions of flow as

detailed in 8.1 before measurement.

8.2.2 Each data point shall consist of the average of three

sets of measurements.

8.2.3 Each set of measurements shall consist of three

discrete measurements taken in rapid succession with a maxi-

mum total measurement time of 60 s.

8.2.4 Each set of measurements shall be taken at a minimum

interval of 5 min 6 30 s from the previous set.

8.2.5 The average of the nine discrete measurements col-

lected in the three sets shall be recorded as the value for that

data point.

8.2.6 If the flow rate readings are outside the acceptable

tolerance, the flow shall be stabilized and the test repeated after

the completed stabilization period.
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