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MEMORANDUM FOR Chemical, Biological, Radiological and Nuclear Defense Test and
Evaluation Executive, Office of the Deputy Under Secretary of the Army (DUSA-TE/
Deb Shuping), Taylor Building, Suite 8070, 2530 Crystal Drive, Arlington, VA 22202

SUBJECT: Test and Evaluation Capabilities and Methodologies Integrated Process Team
(TECMIPT) Recommendation Test and Evaluation Standard Acceptance

I. Reference Test and Evaluation Standard Package — Test Operations Procedure (TOP) 8-2-510
Chemical, Biological, and Radiological Contamination Survivability (CBRCS): Large Item
Exterior, dated October 2010.

2. The Decontamination Commodity Area Process Action Team (CAPAT) completed their
review of the referenced TOP in accordance with the DUSA-TE Instructions to the TECMIPT,
the Standards and Development Plan, and the TECMIPT Standard Operating Procedure (SOP).
All signatory members of the CAPAT concur with this TOP.

3. Based upon the concurrence of the CAPAT, I recommend acceptance of this TOP as a Test

and Evaluation Standard.
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CARL M. EISSNER
TECMIPT Chair
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1. SCOPE.

1.1 Background.

a. The classified Government Accountability Office (GAO) Report, Chemical and
Biological Defense: Sustained Leadership Attention Needed to Resolve Operational and System
Survivability Concerns, 30 May 2003 (GAO-03-325C"), identified several issues related to the
ability of key defense systems to survive after being contaminated by nuclear, biological, and
chemical (NBC) agents and after being decontaminated. In response to that report, a chemical
and biological (CB) contamination survivability (CBCS) implementation plan was developed
that was responsive to GAO concerns about the survivability of defense-critical systems and the
need for increased management oversight to ensure system survivability. Subsequently, several
key elements of that program plan were codified in the Fiscal Year 2005 National Defense
Authorization Act (NDAA), Section 1053, Survivability of Critical Systems Exposed to
Chemical or Biological Contamination [Public Law (PL) 108-375]°.

b. Consistent with the Public Law, on 31 August 2005, the Under Secretary of Defense
(Acquisition, Technology, and Logistics) [USD (AT&L)] issued an interim Department of
Defense (DoD) policy on CBCS’.

c. On9 May 2005, USD (AT&L) issued a memorandum that established final DoD
CBCS policy®. The final policy replaced the interim policy and included a process for
identifying defense-critical systems that needed to be survivable, instructions on how CBCS
should be addressed by the Military Departments, a process for DoD oversight, and definitions of
decontamination, hardness, and compatibility.

d. Following the issuing of the DoD CBCS policy, details of how the CBCS policy is to
be implemented were written into the DoD Instruction (DoDI) 3150.09°. The DoDI includes
specific responsibilities of all the organizations impacted by the policy and also expands the
CBCS requirement to include radiological and nuclear contamination survivability (CS),
resulting in a chemical, biological, radiological, and nuclear (CBRN) CS document. In addition,
a chemical and biological materials effects (CBME) database® was developed to address another
requirement of PL 108-375.

1.2 Purpose.
a. The purpose of this test operations procedure (TOP) is to address CBCS of large item
exteriors. Examples of large items are combat vehicles, vans, shelters, and large items of

packaged materiel that are to be decontaminated.

b. The hierarchy or logic for testing/selection of tests (most desirable because of the
information gained to least desirable) is:

*Superscript numbers correspond to Appendix F, References.
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(1) Full system agent or simulant testing (full information on the ability of a system
under test (SUT) to meet the criteria). The use of the actual SUT is the most reliable and realistic
method for assessing all aspects of the item’s survivability. These aspects include assessing for
agent trapped in cracks, crevices, between components, in angles, and in odd shapes not easily
decontaminable, and evaluating the item’s textures and geometry. If it is not feasible and/or cost
effective to use the actual item to determine survivability, then based on coordination between
the tester, the customer, and the evaluator testing alternatives will be considered and a choice for
testing made.

(2) Scaled-down testing. A smaller version (e.g., one-quarter scale, etc.) will be used
in place of the full-size version of the SUT. The test methods described in this document will
still be used.

(3) Component agent testing. Information on the ability of a component or
components to meet the criteria; the data can be extrapolated to the full system with appropriate
planning. If the component method is selected for testing to represent a large item, the
procedures in TOP 08-2-1117 will be followed.

(4) Coupon panel agent testing. Information on the ability of a set of materials to
meet the criteria is very difficult to extrapolate to the full system. If coupon or panel testing is
selected, the panels must be made from the same materials as the large item being evaluated.
The procedures in TOP 08-2-061% must be followed.

(5) Mock-ups. The mock-ups may be specially fabricated to simulate the SUT or
may be the actual SUT with expensive optical, electronic, or other internal components removed.
Mock-ups must be fabricated of the same materials, have the same coatings, and have similar
design features as the intended developmental SUT. The mock-ups must be furnished and/or
approved by the materiel developer. The similarities and differences between the mock-up and
the SUT it simulates will be carefully analyzed and documented.

(6) Chemical, biological, and radiological (CBR) contamination survivability
assessment (an assessment of the expected ability of the SUT to meet the criteria with the
possibility of little or no agent data available for consideration). No actual testing conducted.

c. CBCS is the capability of a system and its operators to withstand a CB-contaminated
environment, including decontamination, without losing the ability to accomplish the assigned
mission. Characteristics of CBCS are decontaminability, hardness, and compatibility, defined in
Paragraphs 1.4.a through c. Agent must be used to measure decontaminability and hardness for
the full cycle (contamination, decontamination, and re-issue to warfighter). Simulants may be
used to measure hardness against decontamination methods. CBCS should be monitored
throughout the materiel acquisition cycle, evaluated, and assessed during developmental and
operational testing.

d. This TOP provides basic information to facilitate planning, conducting, reporting, and
standardizing CB survivability testing of military materiel. It is designed to provide results to
demonstrate that large items of mission-essential (ME) equipment have met the policies of Army
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Regulation (AR) 70-75° as implemented by the Department of the Army (DA) Approved NBC
Contamination Survivability (NBCCS) Criteria for Army Materiel'’ and outlined in the
Quadripartite Standardization Agreement (QSTAG) 747, Edition 1''. DoDI 3150.09 outlines
chemical, biological, radiological, and nuclear contamination survivability (CBRNCS)
requirements for mission-critical systems. To survive CB contamination, materiel must meet
criteria for decontaminability, hardness, and compatibility. This TOP describes typical facilities,
equipment, and procedures used during testing to contaminate equipment, sample for
contamination density, decontaminate, sample for residual contamination, determine degradation
of ME functions resulting from the contamination/decontamination (C/D) procedures, and
analyze crew/SUT compatibility. Neutron-induced gamma activity (NIGA) and nuclear initial
blast effects are not addressed in this TOP. Information on NIGA and initial blast effects can be
obtained from other sources [e.g., Field Manual (FM) 3-11.3'* and Allied Tactical Publication
(ATP) 45C"1.

e. The acronyms CB and the CBR are used in this document, rather than NBC, to reflect
current terminology in use within the DoD. North Atlantic Treaty Organization (NATO)
documentation still uses the term NBC, and this will be reflected in the references within this
document.

1.3 Limitations.

a. This TOP does not cover testing of small items of equipment, which is described in
TOP 08-2-111. Also, this TOP does not cover testing of the interior spaces of large items of
equipment.

b. When testing is conducted using simulants for chemical warfare agents (CWAs) or
agents of biological origin (ABOs) without a corresponding agent/simulant correlation or
relationship, the test data should not be used without the establishment of the agent/stimulant
relationship.

c. This TOP does not cover the testing for radiological contamination survivability. The
methodology to conduct this testing is under review because current methods cannot be related to
measuring residual radioactivity. Radiological contamination survivability testing of equipment
and systems, as specified in the CBR contamination survivability (CBRCS) criteria
(reference 10), includes NIGA and activity resulting from fallout of radioactive dust and debris.
The induced activity creates physical changes to materiel properties of the SUT, which remain
even after removal of the radioactive dust and debris. The contributions from both sources must
be considered when determining the radiological contamination survivability of an item.
Unfortunately, removal or reduction of induced radiation is not possible by current CBR field-
decontamination materials and procedures, and induced activity hazard testing requires different
facilities, instruments, and safety considerations from those described in this TOP. Survivability
from immediate nuclear blast effects and NIGA are not covered in this TOP.

d. The only criteria for CBRCS as listed in this TOP are for the Department of the Army

(reference 10). Although there is an AR and a DoDI covering CBRCS policy there are no
additional criteria. For acquisition programs that have CBRCS requirements the default is to use

4
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the DA criteria. These criteria are not for use in determining decontamination efficacy, but only
CBRCS.

e. There are many factors that can affect the performance and/or survivability of a system
before and after the conduct of decontamination operations. Many of these factors cannot be
evaluated for their effects. An example would be the age of the paint on the surface (aged, new,
etc.).

f.  The only current mechanism for converting agent mass from solid sorbent tubes
(SSTs) or bubblers or concentrations collected by MINICAMS® (a miniature, automatic,
continuous air-monitoring system) is to use a downwind hazard prediction model'*. Once a
decontamination system performance model is developed with the necessary toolset, then that
model may replace the current model.

1.4 General Criteria Evaluations.

The following procedures must be used to quantitatively evaluate the ability of an item tested to
meet the criteria for decontaminability, hardness, and compatibility.

1.4.1 Decontaminability.

a. Chemical.

(1) Vapor Hazard. The effective concentration of agent vapor desorbed over time is
C.. The mission time provided by the user is t. Then C.t = dosage, which should be compared
with the appropriate criteria (reference 10). The collection of data used in the determination of
vapor hazard is critical.

(a) When vapor sampling small SUTs, coupons, and even components, the entire
SUT can be placed in a vapor off-gas box and residual vapors sampled. As the SUTs become
larger, the ability to collect vapors from the entire SUT becomes extremely complicated. Thus
the development of a sampling technique described in Paragraphs 4.1.5.13.a.(1) through (2). The
sampling technique allows for the collection of multiple vapor samples (representing 1 square
meter areas) and the extrapolation of the analytical data to the exposed surface area of the SUT.

(b) Traditional vapor samplers (bubblers and SSTs) sample vapor streams for discrete
periods of time defined by a sampling plan. The bubbler solvent containing agent or the SSTs
with agent residing on the sorbent are analyzed and the mass of residual agent quantified. The
volume of agent containing air is determined by using critical orifices to restrict the airflow
through the sampler and flow rating the critical orifice on the upwind side before and after the
sampling period. The two flow rates allow a determination of whether or not the airflow through
the sampler changed over time. The mass of agent is used to calculate the average concentration
during the sampling period by multiplying the mass times the volume of air that passes through
the sampler. The dosage is calculated by multiplying the concentration by the time of sampling
and then accumulating the dosage for all sample periods for a total dose.



TOP 08-2-510A
21 March 2011

(c) The MINICAMS® is used to replace the traditional vapor samplers as a near real-
time analytical method. The MINICAMS reports concentrations. The air sampling rate is
controlled by a mass flow controller at 0.5 m/s. The sampling times (sample then analysis and
purge) range from 3-15 minutes. The concentration can be multiplied by the total sample time
for a total dose.

(d) The size of the enclosure or vapor off-gas box used on SUTs can significantly
affect the residual vapor data collected and must be given serious consideration when designing
the test. If a small SUT is placed in a large off-gas box, then the residual agent vapor can be
diluted in the large volume of air in the box resulting in an underestimation in the calculation of
the concentration and total dose. Likewise, if a small SUT is placed in an off-gas box only
slightly larger than the SUT, then the residual agent vapor has a large presence in the smaller
volume of air resulting in an overestimation in the calculation of the concentration and total dose.

(e) In order to deal with the issue of the volume of the off-gas box new methodology
has been developed that normalizes the volume of the off-gas box used. Instead of reporting
only a concentration or total dose, the toxic load of the airflow is calculated and used to
characterize the SUT emission rate. The emission rate can then be used to develop multiple
scenarios with the SUT and determine if any of the scenarios represent a vapor hazard. This new
methodology can be found in the Baseline Source Document Chemical Decontaminant
Performance Evaluation Testing'”.

(2) Contact Hazard. The mass collected by the contact samplers should be adjusted
for the average area of human contact with the item. This value should be compared with the
appropriate mass value in Table 1 of the criteria for Army materiel (reference 10).

1.4.2 Biological.

The colony forming units (CFUs) (spores that have become viable cells) that are sampled after
decontamination are divided by the number of CFUs sampled after contamination of the SUT.
This ratio then is expressed as the log reduction and is compared with the appropriate criterion
(reference 10). The criterion is based on a spore count, and because it is impossible to
realistically count individual spores, a CFU reduction of 6 logs (i.e., reduced by a factor of one
million) is used instead. If the SUT CFU reduction is > 6 logs, then the SUT has successfully
met the criterion for biological decontaminability.

1.4.3 Hardness.

Hardness can be determined by measuring physical properties of coupons or by measuring
identified ME functions (e.g., number of rounds fired, ability to send radio messages, the
computer boots up and software functions appropriately, etc.). If, after the C/D process, the SUT
has suffered a reduced capability in the ME functions, then the percent reduction can be
compared with the criterion (reference 10). When material-effects coupon testing is conducted,
it is difficult to determine if a reduction in ME functions has occurred. The system developer
needs to evaluate the changes in physical properties to determine if the change meets or fails to
meet the ME performance criterion (reference 10).



1.4.4 Compatibility.

TOP 08-2-510A
21 March 2011

The ability to obtain operationally relevant data during developmental or laboratory testing is
extremely limited and may have to be obtained during operational testing. Functions relating to
the operation of the system tested are measured while individuals and/or crew members are
wearing normal uniforms and while wearing mission-oriented protective posture, level IV
(MOPP 1V). The percent difference in times is calculated, and if it is less than 15 percent
(reference 10), then the SUT has successfully met the criterion for compatibility.

2.

FACILITIES AND INSTRUMENTATION.

Facilities, instrumentation, and safety procedures used for CB survivability testing are strictly
controlled. Additional discussion and requirements for facilities and instrumentation are
included in the test procedures (Paragraphs 4.1 through 4.4).

2.1

Facilities.

Item

Chemical surety laboratory
and chemical agent storage
facility.

Chemical agent test facility
(chamber).

Fielded decontaminating
apparatus as specified in the
concept of operations
(CONOPS).

Standard decontaminating
apparatus.

Chambers for biological
simulant testing.

Requirement
Constructed to ensure safe and secure storage,

handling, analysis, and decontamination of chemical
agents and/or simulants used for surety materiel.

Constructed to house the SUT during agent or
simulant C/D and sampling. The chamber should
have sufficient volume to allow free air circulation
around the SUT. Ability to control temperature,
relative humidity (RH), and wind speed is required.

Constructed to decontaminate the SUT as part of the
test procedure.

Constructed to decontaminate the surety test facilities
after test completion.

The chamber should be equipped with an air intake
and an exhaust system, and should have sufficient
volume to allow free air circulation around the SUT.
Biological surety regulations will be followed if
biological surety material is used at any time.
Ability to set and maintain temperature and RH is
highly desirable.
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Item

Test range or appropriate
operational test facility.

2.2 Instrumentation.

Requirement
Required to allow the SUT to be operated and to

perform all ME functions and tasks required to
accomplish specific CONOPS as outlined in the
capabilities documents. This includes tasks such as
communications, aiming and tracking targets, firing
weapons, using optical instruments, operating
controls and switches, reading instruments, resupply,
and decontamination. Observation and measurement
of any degradation of the ME functions attributable
to the C/D procedures or CB protective equipment
that the SUT operators are required to wear must be
recorded.

Permissible error measurement values are minimum requirements. Actual instrumentation
(Appendix A) may have greater accuracy, and actual values should be reported.

Parameter Measuring Device

Permissible Error of Measurement

Air temperature. Thermocouple or other.  -20 to 120 + 0.5 °C.

RH. Hygrometer or other.

0 to 90 £ 3 percent.

Wind speed. Anemometer or other. 0to5+0.1 m/s.

Photographs. Still color camera.

Video. Video camera.

2.2.1 Chemical Test Instrumentation.

Adequate to document typical test procedures,
details of contamination techniques and
contamination density [including mass
median diameter (MMD) of drops], and any
discrepancies from planned procedures
necessitated by operational conditions.

Adequate to document typical test procedures,
details of contamination techniques and
contamination density (including MMD of
drops), and any discrepancies from planned
procedures necessitated by operational
conditions.

Permissible error measurement values are minimum requirements. Actual instrumentation may
have greater accuracy, and actual values should be reported.



Parameter
Chemical agent
vapor.

Chemical agent
mass from vapor

samples (ng).

Contamination
density or
challenge level
(g/m?) and drop
size (mm).
Chemical agent
mass from liquid

samples (ng).

Measuring Device
Bubblers,
MINICAMS®, solid
sorbent tubes (SSTs), or
equivalent.

Gas chromatograph
(GC), high-performance
liquid chromatography
(HPLC), liquid
chromatography (LC),
spectrophotometer, or
equivalent.

GC, HPLC, LC,
spectrophotometer, or
equivalent.

TOP 08-2-510A
21 March 2011

Permissible Error of Measurement

+ 5 percent L/min (flow rate). The expected
range is from 0.5 to 1.2 L/min. The minimum
quantification level for distilled mustard (HD)
1s 50 pg, for soman (GD) is 2.5 pug, and for
persistent nerve agent (VX) is 250 ng.

+ 15 percent of calibration standard.

+ 15 percent of calibration standard.

2.2.2 Biological Test Instrumentation.

Permissible error measurement values are minimum requirements. Actual instrumentation may
have greater precision, and actual values should be reported.

Parameter Measuring Device Permissible Error of Measurement
Background Microscopes, swabs or £ 10 percent CFU/sample
contamination. wipes placed in growth

medium, automatic

colony counters, or

equivalent.
Post- Microscopes, swabs or £ 10 percent CFU/sample.
contamination wipes placed in growth
verification. medium, automatic

colony counters, or
equivalent.
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Parameter Measuring Device
Post- Microscopes, swabs or
decontamination.  wipes placed in growth

medium, automatic
colony counters, or
equivalent.

2.2.3 CB Hardness Test Instrumentation.

Measuring Device
As necessary (optical
haze, transmittance,
durometer, tensile
strength, etc.).

Parameter

ME functions as
described in
specific CONOPS

2.2.4 CB Compatibility Test Instrumentation.

Parameter Measuring Device

Operator Stop watches or

performance tests.  equivalent.
Operator/crew ME

functions (e.g., setting
up a shelter, conducting
maintenance operations,

etc.) are timed functions.

The standards for ME
functions are outlined in
system-specific
doctrinal and training
publications or are
established by the
combat developer for
that system. The
difference between the
function performed with
duty uniform and with
MOPP 1V allows a
determination of the
percent degradation.

10

Permissible Error of Measurement
+ 10 percent CFU/sample.

Permissible Error of Measurement

Precision and accuracy requirements must be
compatible with the nature of the SUT and
type of function but must allow for the
detection of 20 percent degradation in the ME
performance characteristic after completion of
each of the required C/D cycles.

Permissible Error of Measurement

Precision and accuracy requirements must be
compatible with the nature of the SUT and
type of function being studied, but must allow
for the detection of 15 percent degradation
(reference 10) in the item/operator ME
function performance in five trials or less.
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3. REQUIRED TEST CONDITIONS.

a. CBCS testing requires the handling and use of chemical and biological agents. Such
testing is strictly controlled by US Army Regulations (e.g., AR 385-10'°, DA Pamphlet (PAM))
385-61'", and DA PAM 385-69'%). Throughout testing, primary emphasis must be on operator
and test safety, but the importance of technical quality, completeness of test data, and
conformance with specified test and operating procedures cannot be overemphasized.

b. The required test parameters (reference 10) are temperature 30+£2.0 °C and airflow
across the SUT less than 1.0 m/s. There is no requirement for relative humidity.

3.1 Test Planning.

a. Each CBCS test plan must be reviewed for technical accuracy and conformance to
regulations and standing operating procedures (SOPs) applicable to the specific item and tests
being conducted. In addition, the test plan must accurately reflect the requirements outlined in
capabilities documents. Published test records, procedures, and the case files of similar SUTs
must be reviewed to identify potential areas that are difficult to decontaminate. All SOPs and
procedures must be reviewed for current, adequate, and complete information.

b. The capabilities documents (initial capability document (ICD), capability development
document (CDD), or the capability production document (CPD)), the CONOPS, and failure
definition/scoring criteria (FD/SC) must be reviewed. The operational test agency (OTA)
evaluation plan (OEP) and the test and evaluation master plan (TEMP) will be used to determine
the overall test structure, data required, criteria, and analysis to be used. The ME function,
performance characteristics, and the ME Warfighter tasks specified by the materiel developer
and the combat developer, respectively, will be listed. These will be used to measure
degradation in performance caused by CB C/D and by the need for the operator to wear the CB
protective ensemble. Units of measurement and the accuracy and precision required for each
parameter measured will be identified. All issues concerning measurable performance and
degradation will be reviewed.

c. Based on the information collected from the capabilities documents, the OEP, and the
TEMP, and in coordination with the customer, the number of SUTs and the number of C/D
cycles that need to be conducted on the SUT will be determined. The NATO QSTAG'' dictates
that a default of five C/D cycles should be conducted on each SUT to accommodate a
radiological cycle, a biological cycle, and three chemical agent cycles for the three classes of
CWA outlined in the QSTAG. Because there are no radiological procedures in this TOP, more
biological or chemical cycles may be added. It is possible that less than or more than five cycles
may be required.

d. A realistic sample size (based on test cost, as well as SUT size, value. and availability)
will be determined through review and coordination with the assigned operational test activity
evaluator. The sample size may be determined by SUT availability, cost, or other factors which
may cause it to be less than optimum. If sample size is less than optimum, a testing scheme will
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be devised to optimize SUT use and required data output. The use of the design of experiment
will be considered in developing the test matrix.

e. Representative areas of the SUT to be sampled for residual contamination will be
selected and identified. If the entire SUT cannot be contaminated and decontaminated, then
representative areas for contamination, decontamination, and sampling will be selected.
Selection of the sample locations will depend on consideration of overall SUT size, geometry of
the SUT, materials of construction, surface texture, presence of joints and crevices, areas
handled/touched by system operators, and the likelihood to contribute to crew vapor and contact
hazard. Because of the nature of sampling devices, sample locations need to be flat or nearly
flat. Coupons of the same material (including any paint, anodizing, etc.) can also be used by
attaching the coupons on the sample location and removing them for liquid extraction of residual
contaminant. An appropriate number of such areas will be selected to help ensure the statistical
validity of the resulting sample size. The test plan will identify and explain the rationale for the
areas selected and the statistical analysis methodology used. The test report will identify any
changes from the test plan. Each sample location selected should be described and
photographed. No additional marks should be placed within the marked boundaries of the
locations to be sampled.

f.  C/D cycles will be conducted using CB agents and/or simulants, and fielded
decontamination systems and procedures. Actual survivability can only be confirmed by using
actual agents. The default chemical agents are VX, HD, and thickened soman (TGD).
Decontamination systems and decontaminants include, but are not limited to: the M291 skin
decontamination kit; the M295 individual equipment decontamination kit; the M100 sorbent
decontamination system; the M12; the M17; hot soapy water (HSW); and super tropical bleach
(STB). Field expedient decontaminants include but are not limited to: high-test hypochlorite
(HTH, a STB substitute); household bleach solutions (usually a ratio of one part bleach to ten
parts water); alcohol-wetted cloth (for sensitive equipment); and low-pressure, high-volume
water. A brief summary of these decontamination system procedures is found in Appendix B.

g. Ifthe SUT consists of materials similar to other systems already tested [both systems
chassis are chemical agent resistant coating (CARC) painted steel or both systems are bulldozers
with one being larger than the other], then consideration may be given to conducting a CB
materiel survivability assessment as a cost-saving measure. Before implementing this option,
coordination must occur with the test sponsor and the OTA conducting the system evaluation.
The SUT design and the materials of construction will be examined. The materials of
construction will be reviewed to see if any data can be found in the CBME database, and an
analysis will be performed based on previous test experience and technical information
concerning the material’s ability to survive exposure to contamination, decontaminants, and the
decontamination process. If there are material effects data in the CBME, then it can be reviewed
for applicability to the current SUT. Any areas where agent could pool or seep, such as cracks,
crevices, hinges, joints, countersunk screw heads, or other difficult to decontaminate features,
will be noted. It is recommended that any identifiable vulnerabilities or questionable design or
materials are adequately tested. If the previous steps reveal any aspect of design or identify a
material that appears to make test failure probable, testing of the suspect design or material
should be performed early in the test cycle. Preliminary results can often be determined from a
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pilot study and analysis of the collected information. The report of the survivability assessment
will detail the expected ability of the SUT to meet the CBCS criteria (reference 10).

h. For tests involving the use of simulants, qualified and trained operators and standard
equipment (decontamination, maintenance, and calibration, etc. that Warfighters would use with
the system) will be scheduled. Standard decontamination procedures will be developed for the
SUT, if required. Before testing begins, rehearsals must be held to familiarize the test team with
the functioning of the SUT, test procedures, and data requirements. The team must practice
using simulants until agent-dispensing, decontamination, and sampling become reproducible and
routine. The SUTs used during the actual test should not be used for rehearsals with simulants,
unless it is the only SUT available and testing will be conducted outdoors. It is recommended
that one or more dry-runs be performed to give operators an opportunity to demonstrate,
standardize, and confirm operational procedures.

i.  For tests involving threat agents, the appropriate laboratory will be scheduled to
conduct the test, and laboratory technicians will receive appropriate system operating training

before testing begins.

3.2 Environmental Documentation (U.S. only).

All local, state, and federal regulations will be complied with, appropriate documentation
prepared and submitted, and approval received before testing begins.

3.3 Safety.

Applicable safety and surety regulations will be reviewed to ensure compliance of all test
procedures.

3.4 Quality Assurance (QA).

a. Controls and limitations applicable to specific subtests are presented in Paragraph 4 as
part of the procedure to which they apply.

b. A QA plan should be prepared for each test program to ensure that all variables that
can be controlled are controlled and that appropriate records are kept throughout the duration of
testing. Variables that cannot be controlled must be identified in the test plan. Test variables
include, but are not limited to: purity and stability of agents and simulants used, purity and
stability of decontaminants, calibration and maintenance of instrumentation and disseminators,
accuracy and precision of the laboratory analysis, and quality and uniformity of all test samples.

c. The condition of the SUT at the time of testing is an important test variable. Unless
receipt inspection was part of a subtest completed before CBCS testing, the SUT should be
inspected in accordance with (IAW) TOP 08-2-500". Inspection data, certificates of
compliance, or similar documentation, should be reviewed to ensure that exterior surfaces,
finishes, and packaging meet specifications. Generally, the item should be tested in as-received
condition, matching its condition when issued to Warfighters in the theater of operations as
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closely as possible. CBCS testing may be required periodically throughout the equipment life
cycle if the effect of normal wear is a major factor in survivability.

d. Decontamination. Existing system-specific decontamination procedures, using fielded
decontaminants or developmental decontaminants, should be reviewed and incorporated into the
planned test as much as possible. Any deviations from existing procedures in the test plan must
be documented in the test report.

e. Test Conduct. Testing must always be conducted IAW approved test documentation,
such as technical manuals, FMs, equipment operating instructions, SOPs, this TOP, the approved
test planning directive, OEP, TEMP, and the test plan. Deviations from test documentation will
be put in writing and approved by the appropriate authority as part of the test plan and report
preparation.

4. TEST PROCEDURES.

Paragraphs 4.1 and 4.2 address chemical survivability testing, and biological survivability testing
separately. Although the test methods are similar, subtle but important differences exist. Long-
term CB hardness and CB compatibility are discussed in Paragraphs 4.3 and 4.4.

4.1 Chemical Contamination Survivability.

4.1.1 Objectives.

a. Decontaminability. The ability of a system to be rapidly and effectively
decontaminated (less than 75 minutes) (reference 10) following chemical agent exposure will be
determined. Vapor and percutaneous hazards, including eye effects, associated with the
Warfighter’s use of equipment that has been contaminated with chemical agent and
decontaminated using standard and/or item-specific decontamination procedures will be
measured.

b. Hardness. The capability of a system to withstand the material damaging effects of
chemical agent and relevant decontaminations will be determined. The degree of performance
degradation in ME functions of military ME materiel after chemical agent C/D by standard
and/or item-specific procedures will be measured.

c. The process for identifying mission-critical equipment is outlined by the policy found
in DoDI 3150.09. ME functions are those functions that define the successful completion of a

mission for the SUT as defined by the test sponsor and/or combat developer in the FD/SC.

4.1.2 Criteria and Conditions.

4.1.2.1 Criteria.

a. Decontaminability. The exterior surfaces of materiel developed to perform ME
functions shall be designed so that chemical contamination remaining on, or desorbed from, the
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surface following decontamination shall not result in more than a negligible risk (5 percent mild
incapacitation) to unprotected individuals working inside, on, or 1 m from the item/equipment
after chemical agent C/D as stated in the criteria (reference 10).

b. Hardness. Mission-critical equipment shall be hardened to ensure that exposure to the
specified C/D cycles does not degrade the operational ME performance of the equipment more
than 20 percent (or that specified by the combat developer) over a 30-day period (reference 10)
or as defined by the capabilities documents.

c. Asan example, if a howitzer is consistently able to fire 25 rounds per 30 minutes
before decontamination and can only fire 20 rounds per 30 minutes after five cycles of
decontamination, then the degradation is measured as (25-20)/25 x 100 = 20 percent. Another
example would be the faceplate of the protective mask that had a transmittance of 99 percent and
after five cycles of decontamination the transmittance is measured as 97 percent. The
degradation is calculated as (99-97)/99 x 100 = 2 percent.

4.1.2.2 Conditions.
General conditions are as follows:

a. Selected exterior areas will be initially contaminated in a random drop pattern over the
selected area, to a contamination density as specified in the system threat assessment and
capability documents (default of 10 g/m?) with 5- to 10-microliter (uL) drops of TGD and 2- to
5 pL drops of HD, or VX. The CWAs, VX, HD, and TGD are required for testing by the DA
Approved NBCCS Criteria for Army Materiel (reference 10). The selection of areas to be
contaminated is based upon the concept that there will be a “rain” of airborne contaminant onto
items. The “rain” is usually defined as coming from a 30-degree angle from vertical. Therefore,
there is an expectation that only the top, one side, and one end of the SUT will become
contaminated. Because of the potential for large areas to be contaminated and the difficulty in
working with a large item, areas are also selected for contamination that are identified as
representative of areas that would be handled or touched by the system operators, or that would
impact operation of the SUT (e.g., hatch handles, vision blocks, climbing rungs, etc.).

b. The purity of the chemical agents used must be known and recorded as test data.
Ensure that a purity certification is provided with the agent used for testing and that the
certificate has been issued within the last 12 months. The quantity applied may be adjusted to
achieve the required pure agen