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be used by the ballast water manage-
ment system (BWMS) during each test, 
as appropriate for the specific test. 

(b) Test Plans must also include po-
tential environmental, health, and 
safety issues; unusual operating re-
quirements; and any issues related to 
the disposal of treated ballast water, 
by-products, or waste streams. 

(c) For land-based testing, a Test 
Plan prepared under the ETV Protocol 
may be submitted (ETV Protocol incor-
porated by reference, see § 162.060–5). 
Otherwise, each Test Plan must be in 
the following format: 

(1) Title page, including all project 
participants. 

(2) Table of contents. 
(3) Project description and treatment 

performance objectives. 
(4) Project organization and per-

sonnel responsibilities. 
(5) Description of the independent 

laboratory and all test facilities and 
subcontractors. 

(6) BWMS description. 
(7) Experimental design (including 

installation/start-up plan for tested 
equipment). 

(8) Challenge conditions and prepara-
tion (including the test facility’s 
standard operating procedures for 
achieving such conditions). 

(9) Sampling, data acquisition, and 
analysis plan, including all necessary 
procedures. 

(10) Data management, analysis, and 
reporting. 

(11) Quality Assurance Project Plan, 
in accordance with the requirements of 
§ 162.060–36 of this subpart. 

(12) Environmental, health, and safe-
ty plans. 

(13) Applicable references. 

§ 162.060–26 Land-based testing re-
quirements. 

(a) Each ballast water management 
system (BWMS) must undergo land- 
based tests and evaluations that meet 
the requirements of the ETV Protocol 
(incorporated by reference, see § 162.060– 
5). The land-based testing will deter-
mine if the biological efficacy of the 
BWMS under consideration for ap-
proval is sufficient to meet the applica-
ble ballast water discharge standard 
(BWDS) and validate those aspects of 
the operating and maintenance param-

eters presented by the manufacturer 
that are appropriate for assessment 
under the relatively short-term, but 
well-controlled, circumstances of a 
land-based test. 

(b) The test set up must operate as 
described in the ETV Protocol Test 
Plan requirements during at least five 
consecutive, valid, and successful rep-
licate test cycles. No adjustments to 
the BWMS are permitted unless specifi-
cally detailed in the Operation, Main-
tenance and Safety Manual. The BWMS 
must be operated by independent lab-
oratory or independent laboratory sub-
contractor personnel. 

(c) Each valid test cycle must in-
clude— 

(1) Uptake of source water by pump-
ing at a minimum of 200 m3/hr; 

(2) Treatment of a minimum of 200 m3 
of challenge water with the BWMS; 

(3) Pumping of a minimum of 200 m3 
of control water through the test facil-
ity in a manner that is in all ways 
identical to paragraph (c)(2) of this sec-
tion, except that the BWMS is not used 
to treat the water; 

(4) Retention of the treated and con-
trol water in separate tanks for a min-
imum of 24 hours; and 

(5) Discharge of the treated and con-
trol water by pumping. 

(d) The BWMS must be tested in 
water conditions for which it will be 
approved. For each set of test cycles, a 
salinity range must be chosen. With re-
spect to the salinity of water bodies 
where the BWMS is intended to be 
used, the challenge water used in the 
test set-up must have dissolved and 
particulate content as described in the 
ETV Protocol. 

(e) The approval certificate issued in 
accordance with § 162.060–10(g) will list 
the salinity ranges for which the 
BWMS is approved. 

(f) The BWMS must be tested at its 
rated capacity or as specified in para-
graph (f)(1) of this section for each test 
cycle and must function to the manu-
facturer’s specifications during the 
test. 

(1) Treatment equipment may be 
downsized for land-based testing, but 
only when the following criteria are 
met: 

(i) Treatment equipment with a 
treatment rated capacity (TRC) equal 
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to or less than 200 m3/h must not be 
downscaled. 

(ii) Treatment equipment with a TRC 
greater than 200 m3/h but less than 1,000 
m3/h may be downscaled to a maximum 
of 1:5 scale, but must not be less than 
200 m3/h. 

(iii) Treatment equipment with a 
TRC equal to or greater than 1,000 m3/ 
h may be downscaled to a maximum of 
1:100 scale, but must not be less than 
200 m3/h. 

(iv) The manufacturer of the BWMS 
must demonstrate by using mathe-
matical modeling, computational fluid 
dynamics modeling, and/or by calcula-
tions, that any downscaling will not af-
fect the ultimate functioning and effec-
tiveness onboard a vessel of the type 
and size for which the BWMS will be 
approved. 

(2) Greater scaling may be applied 
and lower flow rates used other than 
those described in paragraph (f)(1) of 
this section if the manufacturer can 
provide evidence from full-scale ship-
board testing, in accordance with para-
graph (f)(1)(iv) of this section, that 
greater scaling and lower flow rates 
will not adversely affect the testing’s 
ability to predict full-scale compliance 
with the BWDS. The procedures of 
§ 162.060–10(b)(1) of this subpart must be 
followed before scaling of flow rates 
other than those provided in paragraph 
(f)(1) of this section may be used. 

(g) The test set-up, TRC, and scaling 
of all tests (including mathematical 
and computational fluid dynamics 
modeling) must be clearly identified in 
the Experimental Design section of the 
Test Plan. 

§ 162.060–28 Shipboard testing require-
ments. 

(a) The ballast water management 
system (BWMS) manufacturer is re-
sponsible for making all arrangements 
for a vessel on which to conduct ship-
board tests, including the provision 
and installation of a BWMS. 

(b) Shipboard tests must be con-
ducted throughout a period of oper-
ation of at least 6 months. During the 
period of testing, all ballast water dis-
charged to waters of the United States 
must be treated by the BWMS. 

(c) BWMS approved under this sub-
part must undergo shipboard tests and 

evaluations that meet the require-
ments of this section. The shipboard 
testing will verify— 

(1) That the BWMS under consider-
ation for approval, when installed and 
operated in the vessel in a location and 
configuration consistent with its final 
intended use on operating vessels (e.g., 
in the engine room or pump room), 
consistently results in the routine dis-
charge of ballast water that meets the 
ballast water discharge standard 
(BWDS) requirements of 33 CFR part 
151, subparts C and D; and 

(2) That the operating and mainte-
nance parameters identified by the 
manufacturer in the Operation, Main-
tenance, and Safety Manual (OMSM) 
are consistently achieved. 

(d) The BWMS to be tested must be 
installed and operated in the vessel in 
a location and configuration consistent 
with its final intended use on operating 
vessels. Vessel crew must operate the 
BWMS during testing. 

(e) The vessel used as a platform for 
shipboard testing under this section 
must be selected to meet the following 
criteria: 

(1) The volumes and rates of ballast 
water used and treated are representa-
tive of the upper end of the treatment 
rated capacity for which the BWMS is 
intended to be used. Vessel tank size 
and flow rates must be equal to or ex-
ceed those used during land-based 
tests. 

(2) The circumstances of the vessel’s 
operation during the period of ship-
board testing provide an acceptable 
range of geographic and seasonal varia-
bility conditions. 

(i) The source water used for testing 
is representative of harbor or coastal 
waters. Testing must include tem-
perate, semi-tropical, or tropical loca-
tions with ambient organism con-
centrations that will provide a signifi-
cant challenge to the efficacy of the 
BWMS. 

(ii) Concentrations of organisms 
greater than or equal to 50 microm-
eters, and organisms less than 50 mi-
crometers and greater than or equal to 
10 micrometers in the source water 
must exceed 10 times the maximum 
permitted values in the BWDS. 
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