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General

The Chemical and Biological Reconnaissance subcourse is designed to teach the student the elements of chemical and biological reconnaissance, the organizational structure of reconnaissance units, movement techniques for reconnaissance.  types of reconnaissance, and troop-leading techniques.  This subcourse is also designed to teach the student to supervise the preparation for and conduct of chemical and biological reconnaissance missions.  The material presented will also include chemical and biological agent detection and sampling equipment, procedures for sampling equipment.  procedures for sampling for unknown chemical and biological agents.  supervision of marking contaminated areas, information to be presented to survey parties or reconnaissance teams, and procedures for receiving.  processing.  And delivering chemical and biological survey data.  The subcourse is taught in five lessons, each corresponding to a terminal learning objective as outlined below.


Lesson 1:  Describe Elements of Chemical and Biological



Reconnaissance

TASK: Describe elements of chemical and biological reconnaissance.

CONDITIONS:  Given information on and illustrations of troop-leading techniques, organizational structure of reconnaissance units, fundamentals of reconnaissance, movement techniques, and types of reconnaissance.

STANDARDS:  Demonstrate competency of the task skills and knowledge by responding to the multiple-choice test covering troop-leading techniques, organizational structure of reconnaissance units, fundamentals of reconnaissance, movement techniques, and types of reconnaissance.

(This task supports SM Task #071-326-5805, Plan and Conduct a Route Reconnaissance Mission; SM Task #071-326-5806, Plan and Conduct an Area Reconnaissance Mission; and SM Task #071-326-5808.  Plan and Conduct a Zone Reconnaissance Mission.)
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Lesson 2:  Supervise Preparations for Chemical and



Biological Reconnaissance Missions

TASK: Describe preparations for chemical and biological reconnaissance missions.

CONDITIONS: Given  information  about and  illustrations of the preparation of personnel, equipment, and supplies for chemical and biological reconnaissance missions.

STANDARDS: Demonstrate competency of the task skills and knowledge by responding to the multiple-choice test covering the preparation of personnel, equipment, and supplies for chemical and biological reconnaissance operations and the coordination required.

(This objective supports SM Task #031-506-2022, Supervise Preparation of Vehicles, Equipment, and Personnel for Chemical Survey or Biological Sampling Mission.)


Lesson 3: Check for Chemical and Biological Agents

TASK: Check for chemical and biological agents.

CONDITIONS: Given information about and illustrations of the procedures for sampling for unknown chemical and biological agents.

STANDARDS: Demonstrate competency of the task skills and knowledge by responding to the multiple-choice test covering the procedures for sampling for unknown chemical and biological agents.

(This objective supports SM  Task #031-506-1003, Collect Biological Samples.)


Lesson 4:  Supervise Chemical Survey and Biological



Sampling Operations

TASK: Supervise chemical survey and biological sampling operations.

CONDITIONS: Given information about supervising biological sampling teams and chemical survey teams in testing or sampling appropriate locations, data collection, contamination marking procedures, decontamination of personnel and equipment, and delivery of biological samples.

STANDARDS: Demonstrate competency of the task skills and knowledge by responding to the multiple-choice test covering supervision of biological sampling teams and chemical survey teams in testing or sampling appropriate locations, data collection, contamination marking procedures, decontamination of personnel and equipment, and delivery of biological samples.
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(This objective supports SM Task #031-506-2023, Supervise Chemical Survey, and SM Task *031-506-2024, Supervise Biological Sampling.)


Lesson 5:  Conduct Chemical and Biological Survey



Operations

TASK: Implement chemical and biological survey operations.

CONDITIONS: Given information and guidance to be briefed to the survey parties and reconnaissance teams and the procedures for receiving, processing, and delivering survey data.

STANDARDS: Demonstrate competency of the task skills and knowledge by responding to the multiple-choice test covering the information and guidance to be briefed to the survey parties and reconnaissance teams and the procedures for receiving, processing and delivering survey data.

(This objective partially supports SM Task #031-506-2035, Implement Chemical/Radiological Survey Operations.)
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Introduction

INTRODUCTION TO

CHEMICAL AND BIOLOGICAL

RECONNAISSANCE

Threat forces have large arsenals of chemical and suspected biological weapons, and from all indications are prepared to use them.  Contamination from chemical and biological weapons poses a hazard to US forces.  Chemical and biological reconnaissance may be required to determine the extent of contamination.  Proper planning of biological or chemical reconnaissance is essential in determining if a mission is needed and to the efficient conduct of needed missions.  The purpose of chemical and biological reconnaissance operations is to gather information upon which commanders may form plans, make decisions, and issue orders.  Chemical and biological reconnaissance missions are necessary to reduce the uncertainties of battle, such as finding contaminated terrain before a force blunders through it.  Reconnaissance squads, detachments, and survey parties locate, report, and mark contaminated areas.  This information is reported to the control party, where it is processed and plotted on a situation map.

In this subcourse you will learn the elements of reconnaissance, how to supervise preparations for chemical and biological reconnaissance missions, and how to check for chemical and biological agents.  You will also learn how to supervise and conduct chemical and biological reconnaissance missions.
ELEMENTS OF CHEMICAL

AND BIOLOGICAL RECONNAISSANCE

Reconnaissance squads, detachments, and survey parties may conduct chemical and biological reconnaissance missions.  To properly supervise a reconnaissance mission, you must know the elements of reconnaissance and the units which are trained and capable of conducting the mission.  In Lesson 1, you will learn about the elements of chemical and biological reconnaissance.


In order to understand the elements of chemical and biological reconnaissance, you must be able to:


1.  Describe fundamentals of reconnaissance.


2.  Identify movement techniques.


3.  Describe types of reconnaissance.


4.  Describe troop-leading procedures.
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SUPERVISE PREPARATION FOR CHEMICAL

AND BIOLOGICAL RECONNAISSANCE MISSIONS

Biological and chemical reconnaissance missions require the use of chemical agent alarms, detector kits, sampling kits, vehicles, radios, and other supplies.  NBC personnel must understand this equipment and know the checks and services to be performed on each.


To supervise preparations for chemical and biological reconnaissance missions, you must be able to:


1.  Describe chemical agent detection and biological agent sampling equipment.

CHECK FOR CHEMICAL

AND BIOLOGICAL AGENTS

The presence of chemical agents can be determined by use of the M256 Chemical Agent Detector Kit.  Unknown chemical agents and biological agents can be sampled with the M34 CB Agent Sampling Kit.


To check for chemical and biological agents, you must be able to test for chemical agents:


1.  Using the M256 Chemical Agent Detector Kit.


2.  Using the ABC-M18A2 Chemical Agent Detector Kit.

SUPERVISE CHEMICAL SURVEY

AND BIOLOGICAL SAMPLING OPERATIONS

NBC reconnaissance units and unit survey parties conduct reconnaissance operations to identify the type and extent of the hazard.  In a chemical survey you will need to know information about the conduct of the survey, specific data to be collected, areas to be surveyed, and procedures for marking the area.  Biological agent samples may be collected by NBC reconnaissance teams.  The teams need to know indicators of a biological attack, how to screen suspected areas, and biological reconnaissance procedures.
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To supervise a biological agent sampling operation, you must supervise the:


1.  Conduct of a chemical survey.


2.  Collection of biological agent samples.


3.  Marking of areas contaminated with chemical or biological agents.

CONDUCT CHEMICAL AND

BIOLOGICAL SURVEY OPERATIONS

Chemical and biological reconnaissance personnel must be briefed prior to a mission.  Unit survey teams and reconnaissance personnel collect contamination information and report the information to their units and the next higher headquarters.  The information is processed and plotted to the situation map at the NBCE and disseminated as an NBC 5 report.


To conduct a chemical or biological survey operation.  You must:


1.  Brief NBC survey parties and reconnaissance units.


2.  Process chemical and biological survey data.

The information you will receive in this subcourse will aid you in chemical and biological sampling.  You will be better prepared to supervise the preparations for and the conduct of chemical surveys and biological surveys.  You also will be better prepared to check for chemical agents and sample for biological agents.  You will be able to conduct a survey and process the information from the survey.  The information you learn in this subcourse may protect you and your unit and prevent casualties in a chemically/biologically contaminated environment.

Read each lesson carefully and study the illustrations.  Then try to answer the questions in the practice exercise.  Following the practice exercise are answers to the questions referenced to learning events in the lesson.  When you have completed all the lessons and practice exercises, it is recommended that you review all the material in the subcourse before beginning the posttest.
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LESSON 1

LESSON 1

DESCRIBE ELEMENTS OF CHEMICAL

AND BIOLOGICAL RECONNAISSANCE

TASK
Describe elements of chemical and biological reconnaissance.

CONDITIONS
Given information on and illustrations of troop-leading techniques, fundamentals of reconnaissance, movement techniques, and types of reconnaissance.

STANDARDS
Demonstrate competency of the task skills and knowledge by responding to the multiple-choice test covering troop-leading techniques, organizational structure of reconnaissance units, fundamentals of reconnaissance, movement techniques, and types of reconnaissance.

REFERENCES
FM 3-54E3

FM 3-87

FM 7-7
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LEARNING EVENT 1:

DESCRIBE FUNDAMENTALS

OF RECONNAISSANCE

A reconnaissance mission is a mission undertaken to obtain information by visual observation or other detection methods about the activities and resources of an enemy, or about the meteorological, hydrographical, or geographical characteristics of a given area.  In the case of chemical or biological contamination, reconnaissance is the term used to refer to an information gathering activity in an area of operational interest when contamination is not known to be present.  Survey is the term used when contamination is known to exist, and information as to the degree and extent of the contamination is to be obtained. 

Chemical and biological reconnaissance is usually performed by NBC reconnaissance elements.  These elements are not equipped to fight to gain information.  They must rely on speed and stealth to accomplish their missions.

Fundamentals of Reconnaissance

Four fundamentals generally guide NBC reconnaissance unit leaders.  The four reconnaissance fundamentals are:

· Orient on the location or movement of the reconnaissance objective.

· Report all information rapidly and accurately.

· Retain freedom to maneuver.

· Develop the situation rapidly.

When reconnoitering, these fundamentals are applied by NBC reconnaissance

elements in much the same way as cavalry units apply similar fundamentals.

Orient on the Location and Movement of the Reconnaissance Objective.  NBC  reconnaissance elements maneuver using traveling, traveling overwatch, and bounding overwatch techniques as described later in the lesson.  They orient primarily on the reconnaissance objective.  Terrain is carefully selected to provide the best possible cover and concealment without degrading the unit's ability to accomplish its mission.

Report All Information Rapidly and Accurately.  All information is reported.  Information appearing unimportant may be valuable when used with other information.  When chemical weapons are used, it is just as important to know that certain terrain is not contaminated as it is to know that other terrain is contaminated.  NBC reconnaissance elements report information using the NBC reporting system.
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Retain Freedom to Maneuver.  Just as cavalry must move to live, so must reconnaissance units.  NBC reconnaissance units, operating independently, avoid contact with the enemy since they are not equipped to fight for information.  When necessary, they obtain information by stealth.  They use overwatch, take advantage of terrain, and move on covered and concealed routes.  When the ability to maneuver is lost, they operate with other units, such as battalion task force scouts or cavalry units, to enhance mission accomplishment.  In any event, if contact is made when operating independently, NBC reconnaissance elements break contact immediately and reassess the situation.

Develop the Situation Rapidly.  NBC reconnaissance elements.  Operating independently, do not engage the enemy in self-defense.  If contact is made, enemy fire is immediately suppressed by the pedestal-mounted machine gun with which the team is equipped.  Contact is then reported to the next superior commander, and the reconnaissance team moves to the nearest covered position.  If further assistance is needed, mortar or field artillery fire is called in by the team in contact or any overwatching element.  Attack helicopters may also be used against enemy vehicles, particularly hard targets like tanks.  Once contact is reported, the commander controlling the operation must decide whether the engaged team should continue the operation or alter its plans. Orders must flow at once.

NBC reconnaissance teams, working with a battalion task force or a cavalry unit, operate as directed by the leader of the force conducting the operation.  This may often require NBC reconnaissance teams to keep the enemy in view once it is spotted.
3
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LEARNING EVENT 2:

IDENTIFY MOVEMENT TECHNIQUES

Movement techniques provide for maximum feasible speed, good use of terrain, and security of the reconnoitering unit (figure 1).  There are three basic movement techniques.  Their use depends on the likelihood of enemy contact
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FIGURE 1.  THREE MOVEMENT TECHNIQUES

AND LIKELIHOOD OF CONTACT.
Traveling
When using this technique (figure 2 on page 5), the lead and trail elements move together as a unit.  It is the fastest but least secure method, and it is used when speed is important and enemy contact is not likely.  Movement is continuous.  The interval between vehicles is maintained as terrain permits; but as a general rule, it is about 50 meters between vehicles.

Traveling Overwatch

When using this technique (figure 3 on page 6), lead and trail elements also move together, but at a greater distance.  The lead element moves continuously on the most covered and concealed route for protection against enemy observation and fire.  The trail element moves at various speeds, maintaining visual contact with the lead element.  The trail element must be far enough in the rear to maneuver or deliver suppressive fires if the lead element receives direct enemy fire.  Traveling overwatch is used when speed is important, but enemy contact is possible.

Bounding Overwatch

When using this technique, both teams move by bounds with one element always in position to overwatch another.  It is the slowest movement technique and is used when enemy contact is expected.  The lead element advances to a
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position where it can support the advance of the trail element.  There are several ways for the trail element to move.  This movement depends on the terrain and organization of the reconnoitering unit.
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FIGURE 2.  TRAVELING TECHNIQUE.
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FIGURE 3.  TRAVELING OVERWATCH TECHNIQUE.
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In figure 4, step 1, the lead element advances to a position where it can support the advance of the trail element.
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FIGURE 4, STEP 1.  THREE-TEAM BOUNDING



OVERWATCH TECHNIQUE.
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In figure 4, step 2, the lead element, after it is in position, supports the advance of the trail element.
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FIGURE 4, STEP 2.  THREE-TEAM BOUNDING



OVERWATCH TECHNIQUE.
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In figure 4, step 3, the lead element advances to a position where it can support the advance of the trail element.
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FIGURE 4, STEP 3.  THREE-TEAM BOUNDING



OVERWATCH TECHNIQUE.
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Another way of implementing the bounding overwatch technique is to have the lead element, after it is in position, support the advance of only one of the trail elements.  The second trail element stays in position until the advancing trail element is in position.  Once in position, this trail element will support the advance of the second trail element.  The lead element will be in a position to support the advance of both trail elements.  The difference between the two techniques is that in figure 4, steps 1, 2, and 3, both trail elements move together.  The second method has only one trail element moving while the other supports the advance.
10
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LEARNING EVENT 3:

DESCRIBE TYPES OF RECONNAISSANCE

NBC survey teams must use certain reconnaissance techniques to accomplish their mission.  In order to do this, NBC survey teams must be familiar with the fundamentals of reconnaissance and the types of reconnaissance missions.

Fundamentals of Reconnaissance

Reconnaissance operations vary with the operational environment, the assigned mission, and the size, type, and composition of the reconnaissance element.  The decision for the type of reconnaissance to be conducted for a reconnaissance operation will be based upon the size of the area, the time allowed, and the tactical situation.  Ground reconnaissance operations are performed in accordance with the following fundamentals:

Orient on the Location or Movement of the Intelligence Objectives.  Units engaged in reconnaissance operations maneuver according to the location or movement of the intelligence objective rather than the location or movement of friendly forces.  The objective may be enemy troops, a terrain feature, or a locality.  To effectively perform reconnaissance, commanders of reconnaissance elements are allowed maximum freedom of action commensurate with the mission.

Report All Information Accurately.  Reconnaissance is conducted to obtain information to be used in the production of intelligence.  All items of military significance are reported.  Moreover, to be of value, reconnaissance reports must be complete, timely, and accurate.

Avoid Engagement.  Units performing reconnaissance obtain information by stealth whenever possible: combat is conducted only in self-defense.  The reconnaissance mission must not be jeopardized by unnecessary combat. 

There are three types of reconnaissance: route, zone, and area.  NBC reconnaissance units conduct NBC reconnaissance operations using these types of reconnaissance.

Route Reconnaissance

Route reconnaissance is directed to obtain information of the enemy, obstacles (including chemical or biological contamination), route conditions, and critical terrain features along a specific route.  The techniques employed and the requirements of route reconnaissance are less time-consuming and are performed more rapidly than other types of reconnaissance.
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Hasty Route Reconnaissance.  A hasty route reconnaissance is conducted to determine the immediate military trafficability of a specified route.  Such information is vital to all units engaged in planning and executing vehicular movement.  It is limited to critical terrain data which are necessary for route classification and which meet the intelligence requirements of the situation.  Full appreciation of a route's capability cannot be determined until each factor affecting traffic flow is separately analyzed.  The report of hasty route reconnaissance usually consists of a map overlay supplemented by additional reports (dependent on the detail required) concerning various aspects of the terrain.

When enemy contact is imminent during a route reconnaissance, three teams are normally employed (figure 5).
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FIGURE 5.  ROUTE RECONNAISSANCE.
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Zone Reconnaissance

A zone reconnaissance is conducted to gain detailed information about natural and man-made features within a specific boundary.  Since zone reconnaissance is extremely time-consuming, it is used only when the NBC situation is not clear.  Usually, one NBC reconnaissance team augments either a cavalry reconnaissance unit or a battalion task force scout platoon.  This is done to determine if and when the enemy will employ NBC weapons.  NBC reconnaissance teams look for these enemy indicators: 
· Increased NBC defensive preparation.

· Forward movement and stockpiling of NBC munitions.

· Issue of additional quantities of NBC protective equipment and supplies.

· Introduction of new NBC equipment.

The zone is defined by lateral boundaries, a line of departure (LD), and an objective (figure 6 on page 14).  All prominent or key terrain features within the zone are reconnoitered as shown below.  Phase lines (PL) may be used to assist in command and control.  To perform a zone reconnaissance, the team usually searches the routes found in a zone.  One reconnaissance team usually augments either a cavalry reconnaissance unit or a battalion task force scout platoon.

Area Reconnaissance

An area reconnaissance is performed by NBC reconnaissance units to gain information about a specific area.  The area is defined by an enclosed line.  Prominent terrain features, towns, and road junctions within the enclosed area are thoroughly searched as in a zone reconnaissance.

Routes to the reconnaissance area are carefully selected to enhance operational security.  As with route and zone reconnaissance, three teams are usually employed together when the threat of enemy contact is high.  One team, however, may be used to augment other reconnaissance units.  Particular attention is given to:

· Avenues of approach.

· Bridges or river-crossing sites.

· Prominent terrain features.
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FIGURE 6.  ZONE RECONNAISSANCE.
NBC reconnaissance elements should return from the objective area using a different route to avoid ambush or observation (figure 7 on page 15).

Reconnaissance at Night and

During Other Periods of Reduced Visibility

NBC reconnaissance elements conduct operations at night just as they do during the day.  The rate of coverage is less, however, than one during the day.  This is due to an increase in navigational difficulties; a reduction in visual observation: and during sustained operations, a decline in human endurance.  As a general rule, routes can be searched just as well at night as in the day, although not as quickly.  When conducting a zone reconnaissance, zones should be narrowed since command and control is more difficult at night.  When performing an area reconnaissance at night or during other periods of reduced visibility, the commander should also allow more time to accomplish the mission.
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FIGURE 7.  AREA RECONNAISSANCE.
Illumination flares, passive night vision devices, surveillance radars, and other night observation devices offset the problems of darkness to a large degree.  When illumination flares are used, they must be placed behind the enemy to provide a silhouette against the light.  Since the enemy also uses night observation devices and places great emphasis on limited visibility operations, NBC reconnaissance elements must use terrain - good cover and concealment-during reduced visibility just as they do during good visibility.  They must also use dismounted reconnaissance techniques to prevent unnecessary vehicle losses.  At night or in fog, the location of moving vehicles is easy to pinpoint by sound.
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LEARNING EVENT 4:

DESCRIBE TROOP-LEADING TECHNIQUES

In order to operate in combat, it is necessary to prepare for combat operations.  Regardless of the type of NBC unit, each prepares for combat in essentially the same way.  NBC unit leaders follow a prescribed process in preparing their units for combat operations.  This process is called troop-leading procedures.
Using troop-leading procedures, the leader issues instructions to his subordinates.  The lower the echelon, the more simple, direct, and rapid is this process.  Nevertheless, all the steps should be taken even if they involve only a few seconds.  Once operations start, subsequent orders and responses must be fast, effective, and simple.

The eight steps to troop leading are as follows:

Step 1.
Receive the mission.

Step 2.
Issue a warning order.

Step 3.
Make a tentative plan.

Step 4.
Start troop leading and movement.

Step 5.
Reconnoiter.

Step 6.
Complete the plan.

Step 7.
Issue orders.

Step 8.
Supervise and refine.

These steps are not rigid.  They can be modified to fit the mission and situation.  Some steps are often taken at the same time.  Others are considered throughout the operation when there is sufficient time.

Step 1.  Receive the Mission

Commanders may receive a mission in either an oral or written operation order (OPORD) or fragmentary order (FRAGO).  Upon receiving the order, the leader analyzes the mission and plans the use of available time.

Step 2.  Issue a Warning Order

A commander issues a warning order by telling subordinates about the mission.  The commander also tells them when it will start and where the complete order will be issued.  This allows subordinates to plan their time
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efficiently.  A warning order is usually issued orally through the chain of command.  All personnel must be kept informed of what they are to do and why they are to do it.

Step 3.  Make a Tentative Plan

The commander should make a tentative plan of how the mission will be accomplished.  Company commanders normally have uncomplicated missions, and because their time is usually limited, they quickly produce tentative plans.  Each commander knows the unit situation and as much about the enemy as circumstances allow.  The commander also knows the mission and what it requires.  The tentative plan the commander develops is the basis for coordination, movement, reorganization, and reconnaissance.

Step 4.  Start Troop Leading and Movement

The commander has many important matters to consider at this point.  Often, the driving consideration is the absolute necessity of properly using available time.  The commander must be ever mindful that the subordinate leaders also need time.  The commander must reconnoiter to verify or modify the tentative plan.  The unit may be required to move, and it may need reorganization for the tasks at hand.  Subordinate leaders must also reconnoiter and plan.  In addition, crews and squads must ready their vehicles.  All these things must be done almost at the same time or at least with minimum loss of time.  The commander must have a standing operating procedure.  The unit must practice until the procedure can be done smoothly.  even when fragmentary orders require sudden mission changes or when orders are received while moving.  

When the commander is called to receive an order, some other soldier in authority (often the first sergeant) should go along who can return to the unit to issue a warning order and move the unit if necessary.  The commander must decide instantly when and where the final order will be issued and then convey this information to subordinates.  Whatever the system, it must work effectively because mission accomplishment often depends upon it.

Step 5.  Reconnoiter

To move, the commander must use terrain in a manner which minimizes vulnerability.  Personal reconnaissance lets the commander verify the tentative plan.  This verification may lead to minor modifications.  If the area cannot be completely reconnoitered due to distance or enemy presence, the commander can only make detailed plans of the part that has been reconnoitered.  Other instructions must be given in general terms and confirmed or changed as the terrain is revealed during movement.
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Step 6.  Complete the Plan

As a result of reconnaissance, the commander adds detail to the tentative plan, and may even alter it.  As the time for issuing the actual order draws near, the commander quickly reviews the concept and identifies specific tasks for subordinate units.

Step 7.  Issue Orders

Most orders are issued orally.  If the commander has conducted a reconnaissance, the orders are usually issued from a vantage point in the assigned area.  This permits the commander to point out particular terrain features on the ground as well as on a map.  It also eliminates the time which might be wasted in driving back to a command post only to speak to subordinates who would then drive forward to reconnoiter.  If the unit if already involved in an operation, orders may not only be issued in person but also by radio or messenger.

Step 8.  Supervise and Refine

Commanders must supervise the operation to insure that all necessary preparations are made.  This includes coordination, organization, movement, and any other required actions.  Supervision of fire support and maintenance is also part of the commander's job.  Once the operation is under way, the commander must insure that the plan is followed.  The commander must also issue fragmentary orders to modify or refine the operation as the situation develops.  Supervision is a continuous action which is as important as issuing the order.
18

Lesson 1/Practice Exercise

PRACTICE EXERCISE FOR LESSON I

Instructions

You have just finished reading the instructional material for Lesson 1.  This lesson covered the elements of chemical and biological reconnaissance.  It is now time to check your understanding of the lesson.  This is done by completing the practice exercise below.  All of the questions are multiple-choice and are intended to measure your understanding of the procedure used in performing the task.  There is only one correct answer to each question.  Try to answer all of the questions without referring to the lesson materials.
When you have completed all of the questions, turn the page and check your answers against the correct responses.  Each correct response is referenced to specific portions of the lesson material so that you can review any questions you have missed or do not understand.  When you have completed your review, continue to the next lesson.

1.
The movement technique which is the slowest but provides the most security is


a.
three-team traveling.


b.
one-team traveling.


c.
bounding overwatch.


d.
traveling overwatch.

2.
Which sentence correctly states the differences in searching routes at night and during the day?


a.
Routes cannot be searched at night.


b.
Routes can be searched as well, but not as quickly, at night.


c.
Due to the difficulties of darkness, routes are only partially and very quickly searched at night.


d.
There is no difference between searching routes at night and during the day.

3.
To avoid ambush or observation in an area of reconnaissance, NBC reconnaissance elements travel from the reconnaissance area by using 


a.
main thoroughfares when possible.


b.
 prominent terrain features such as ridges and mountains.


c.
a different route than that used into the area.


d.
the route which was traveled into the area.
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4.
Which movement technique would you use when speed is important, but enemy contact is possible?


a.
Traveling


b.
Bounding overwatch


c.
Traveling overwatch


d.
Leading overwatch

5.
The unit commander will issue a warning order immediately after which of the following?


a.
Start of operations


b.
Making a tentative plan


c.
Reconnaissance of the mission


d.
Receipt of the mission

6.
Which word identifies a characteristic of reconnaissance reports which is NOT essential?


a.
Completeness


b.
Briefness


c.
Accuracy


d.
Timeliness

7.
NBC reconnaissance elements orient primarily on


a.
self defense.


b.
enemy contact.


c.
the reconnaissance objective.


d.
critical terrain features.

8.
Which movement technique is the fastest but least secure?


a.
Overwatch


b.
Traveling


c.
Bounding overwatch


d.
Traveling overwatch

9.
When the commander has conducted a reconnaissance of the area, orders are usually issued from


a.
a well-fortified battle position.


b.
the alternate command post.


c.
a vantage point in the assigned area.


d.
the commander's location over the operations net
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10.
In reconnaissance operations, when would you use the bounding overwatch technique?


a.
When moving, and enemy contact is expected


b.
When moving, sketchy information is needed, and speed is of the most concern


c.
When moving, speed is not important, and enemy contact is possible


d.
When moving, speed is important, and enemy contact is not likely
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ANSWER SHEET FOR PRACTICE EXERCISE

Lesson 1

1.
c
(Refer to Learning Event 2)

2.
b
(Refer to Learning Event 3)

3.
c
(Refer to Learning Event 3)

4.
c
(Refer to Learning Event 2)

5.
d
(Refer to Learning Event 4)

6.
b
(Refer to Learning Event 3)

7.
c
(Refer to Learning Event 1)

8.
b
(Refer to Learning Event 2)

9.
c
(Refer to Learning Event 4)

10.
a
(Refer to Learning Event 3)
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LESSON 2

SUPERVISE PREPARATIONS

FOR CHEMICAL AND BIOLOGICAL

RECONNAISSANCE MISSIONS

TASK
Describe preparations for chemical and biological reconnaissance missions.

CONDITIONS
Given information on and illustrations of the preparation of personnel, equipment, and supplies for chemical and biological reconnaissance missions.

STANDARDS
Demonstrate competency of the task skills and knowledge by responding to the multiple-choice test covering the preparation of personnel, equipment, and supplies for chemical and biological reconnaissance operations and the coordination required.

REFERENCES
FM  3-54E1/2

TM 3-6665-225-12

TM 3-6665-268-10

TM 3-6665-307-10

TM 10-277
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LEARNING EVENT 1:

DESCRIBE CHEMICAL

AND BIOLOGICAL AGENT

DETECTION AND SAMPLING EQUIPMENT

Chemical agents can be detected by using the M256 Chemical Agent Detector Kit, M18A2 Chemical Agent Detector Kit, and the Automatic Chemical Agent Alarm.  Samples of unknown chemical and biological agents may be collected using the M34 CB Agent Sampling Kit.  Samples of unknown chemical agents also may be collected using the M18A1 detector kit.

M256 Chemical Agent Detector Kit

The M256 Chemical Agent Detector Kit (called the M256 kit) is issued at squad level.  Detailed operating instructions are contained in Subcourse CM1301, Chemical Agent Warning and Detection.

Purpose.  The purpose of the M256 kit is to detect the presence of chemical agents in liquid and vapor forms.  It is used in the reconnaissance and monitoring of suspected contaminated areas.

Capabilities.  The M256 kit can detect the presence of blister, blood, and nerve agents.  It can detect these agents within 15 minutes.  The kit can be used to conduct a series of 12 tests for vapor chemical agents.  The specific chemical agents which the M256 kit can detect are the following:

· Mustards - H, HD

· Phosgene oxime - CX

· Lewisite- L

· Blood agents - AC, CK

· Nerve agents - V and G

Description.  The components of the M256 kit are described below and illustrated in figure 8 on page 25.

Carrying case.  The case, made of plastic, is seven inches wide, three inches deep, and five inches high.  An adjustable shoulder strap and waist-belt strap enable the kit to be carried over the shoulder and attached at the waist.  The top of the case is attached to the bottom by a hinge.  A hook and pile fastener tape holds the case securely closed.  The discard date and lot number of the kit are stamped on the top.
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ABC-M8 VGH Chemical Agent Detector Paper.  One booklet of M8 paper is packed in the kit.  The booklet contains 25 sheets of M8 paper.  This paper also is contained in the carriers of all protective masks and in the M256 Chemical Agent Detector Kit.  The M8 paper can detect the presence of liquid nerve and blister agents.  It will change color upon contact with these agents.  A color comparison chart is located inside the front cover. 
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FIGURE 8.  COMPONENTS OF THE M256 KIT.
Operating instruction cards.  One set of operating instruction cards is attached to the case by a lanyard or cord.  These cards contain complete step-by-step instructions for performing tests for chemical agents.

CAUTION
Refer to the operating instruction cards whenever you perform a procedure using the M256 kit.

Sampler-detectors.  Each kit is packed with 12 sampler-detectors (called samplers).  Each sampler is individually wrapped in a protective bag.  The sampler is a small card approximately three inches by four inches (figure 9 on page 26).  On one side are glass ampoules sheathed in plastic, test spots, a chemical heater assembly, lewisite tablet, and a rubbing tab.  On the other side of the card are examples of safe and danger color indications.  These help the soldier identify any chemical agents that are present.
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Sampler

The components of the sampler are shown in figure 9.  The eight glass ampoules on the sampler are protected by a molded plastic cover.  The six reagent ampoules can be crushed inside the plastic, and the reagents can then be channeled to the three test spots.  The reagents are substances used to detect chemical agents.  When they are absorbed by the test spots, a color change will occur if chemical agents are present in the air.  The hinged chemical heater strip is placed over the blister agent test spot to heat the reagent for the blister agent test.

The hinged protective strip protects the blood agent test spot and the nerve agent test spot when they are not in use.  The protective strip also is used as a handle for holding the sampler (figure 9).  The pull tab protects the lewisite detecting tablet.  The lewisite tablet marking pad is used with the lewisite tablet to detect the presence of lewisite, a blister agent.
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FIGURE 9.  SAMPLER.
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The numbers printed on each ampoule and on the back of the lewisite tablet marking pad are sequence numbers.  They help indicate the order in which the different tests are performed.

On the other side of the samplers are references to the instructions provided and color indicators.  The indicators show what colors the test spots should be if different chemical agents are present.  They also show what colors the test spots should be if no chemical agent is present.  The indicators can be matched against the colors appearing on the test spots to determine if a safe or dangerous condition exists.

M18A2 Chemical Agent Detector Kit

The M18A2 Chemical Agent Detector Kit (called the M18 kit) is issued to the headquarters and headquarters company of a battalion when there is an assigned chemical NCO to operate the kit.  Detailed operating instructions are contained in Subcourse CM 1301, Chemical Agent Warning and Detection.

Purpose.  The M18 kit is designed primarily for detecting concentrations of vapors, aerosols, and liquid droplets of chemical agents.  The M18 kit is employed in reconnaissance and monitoring of suspected contaminated areas. It also is used to find the boundaries of contaminated areas.

Capabilities.  The M18 kit can detect all known chemical agents.  In addition, the kit can be used to collect samples of unknown chemical agents to be sent to a chemical laboratory for analysis.  The contents of the kit are sufficient for 10 complete tests.  The M18 kit can detect the following known chemical agents:

· Mustards- H, HD, HN, HT

· Phosgene oxime - CX

· Blood agents - AC, CK

· Phosgene- CG

· Lewisite- L

· Ethyl dichloroarsine- ED

· Methyl dichloroarsine- MD

· Nerve agents - V and G

Limitations.  Using the M18 kit is very time-consuming.  Because of the size of its components, the kit is difficult to use while the operator is wearing protective gloves.

Description.  The components of the M18 kit are described below and illustrated in figure 10 on page 28.
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FIGURE 10.  M18 KIT.
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Carrier.  The components of the M18A2 kit are contained in an olive-green canvas webbing.  Components of the kit are held in place by fabric pockets and loops sewn into the carrier.  The front of the carrier is a flap which may be let down to make all items in the kit easily accessible.  The flap is pulled up and snap fastened to the sides of the carrier when closing the kit.  The cover is then pulled down over the contents of the kit and fastened to the flap by another snap fastener.  The kit weighs about 2 1/2 pounds.

Pencil  A small pencil is attached to the carrier by a lanyard, or cord.

Booklet of M8 Chemical Agent Detector Paper.  A booklet of M8 paper is held in a pocket at the back of the carrier.  The M8 paper is used to detect the liquid agents (V), (G), and (H).

Inspection Date Record.  The Inspection Date Record is held in an envelope in the pocket at the back of the carrier.  The record is used to note inspections of the kit.  The card is kept in the kit at all times.

Report cards.  There are five report cards.  Each is contained in a moisture-resistant envelope.  The cards are filled out when a sample of an unknown agent has been taken.  The agent sample is contained in white-band sampling tubes. These are enclosed in the envelope with the report.  The tubes and the report are then sent for analysis to the chemical laboratory designated in the unit's SOP.

Detector tubes and sampling tubes.  There are four different types of detector tubes in the M18A2 kit.  Each tube is glass, three inches long, and sealed at both ends.  A small quantity of chemical-impregnated silica gel is held in the middle of the tube by fabric plugs.  The impregnate is a different chemical reagent for each of the four types of detector tubes (blue-band, green-band, red-band, and yellow-band).  The tube is lightly scored about five-eighths of an inch from each end to permit the ends to be broken off easily.  The tube is marked at one end with two colored bands: one on each side of the score mark.  Twenty-five detector tubes are contained in a fiberboard card.  Each detector tube clip is marked with a discard date.  The white-band sampling tube is identical to a detector tube, except that the silica gel it contains is not impregnated with reagents.  Sampling tubes are used to take samples of unknown chemical agents and are marked in the same manner as detector tubes with two white bands.  They are packaged 25 in a fiberboard card.

Detector tickets.  Each detector ticket is a thin plastic holder, approximately two inches long by one inch wide, round at one end and square at the other.  A fiberglass disk is mounted in a circular hole in the square end; a second fiberglass disk is mounted in a circular depression in the round end.  Forty detector tickets are contained in a strip of individually sealed plastic envelopes.
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Substrate dispenser.  The substrate dispenser is a plastic-coated, 1/2-oz. glass bottle capped with a plastic nozzle.  A red spot is marked on top of the cap.  The nozzle is covered with a removable plastic protective cap.  The dispenser is filled with substrate solution under pressure.  Carefully depressing the top of the dispenser releases substrate solution drop-by-drop from the nozzle.

Plastic container and reagents.  Inside the clear plastic container are reagents used to prepare solutions for chemical tests.  Fourteen plastic packets contain powdered reagent.  These packets, made of clear plastic, are contained in a small glass vial inside the plastic container.  The stopper and top third of the glass vial are painted green.

Instruction cards.  Six plastic cards in a front pocket contain instructions for use of the kit.  They are attached to the kit by a cord.

Aspirator bulb assembly.  The aspirator bulb assembly consists of a rubber bulb with a one-way valve in its discharge end and a plastic adapter in its air intake end.  The adapter is designed to hold a detector ticket in the sampling position.  A rubber tube that passes through the adapter is designed to hold a detector tube in the sampling position.  When the air intake end is closed by a detector ticket or detector tube, compression of the bulb forces air out of the check valve.  Releasing the bulb draws air through the ticket or tube into the bulb.

Plastic squeeze bottles.  Three squeeze bottles are made of translucent plastic.  They are approximately 2-5/8 inches high and are fitted with screwcaps which cover and protect removable dropper tips.  Tips can be removed from the tops of the bottles with finger pressure.  Each bottle is equipped with a colored plastic cap which matches a colored band on the bottle.  The blue-marked bottle contains a solid reagent, which must be dissolved in water before it is used.  The resulting solution is good for use until it is used up.  The white-marked bottle contains buffered water solution.  The green-marked bottle is empty; it is designed to contain a reagent solution which must be prepared fresh each day that the kit is used.  In preparation of blue- and green-marked bottles, any water fit for drinking, treated or untreated, is acceptable.

Automatic Chemical Agent Alarm

The Automatic Chemical Agent Alarm may be manpacked, mounted on selected tracked and wheeled vehicles, or used at fixed emplacements.  Detailed operating instructions are contained in Subcourses CM 1201.  Operate, Shutdown, and Service of the Automatic Chemical Agent Alarm System; and CM 1402, Supervise Emplacement and Monitoring of the Automatic Chemical Agent Alarm System.
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Purpose.  The Automatic Chemical Agent Alarm detects very low concentrations of non-persistent and persistent chemical agents when they are in vapor or inhalable aerosol form.

Capabilities.  The Automatic Chemical Agent Alarm is an automatic miniature chemistry laboratory which continuously samples the air.  The alarm sounds when it detects the following chemical agents:

· Nerve agents - V and G

· Blood agents - AC, CK

· Phosgene- CG

The M42 alarm unit, when connected to the M43 detector unit, provides a remote signal whenever the detector unit senses a chemical agent.  The signal can be either audible and visual (horn and light) or visual only (light only).

Limitations.  The Automatic Chemical Agent Alarm must be serviced after every 12 hours of operation.  The M43 Detector Unit will signal when exposed to heavy concentrations of rocket propellant smoke, screening smoke, signaling smoke, engine exhaust, or in the event of nuclear explosion.

Description.  The components of the Automatic Chemical Agent Alarm are described below.

The M43 Detector Unit senses the presence of chemical agents in the air and produces an audible signal.  The hand crank located on top of the detector unit is used to manually prime the fluid system.  The air inlet assembly in the open position allows air to be drawn into the detector unit for sampling.  A zero adjust knob is used to set the detector unit during preoperational and operational procedures and to reset the unit after an alert has been sounded.  The horn vol-battery test knob, when rotated, varies the horn output level from minimum to maximum.  When the horn vol-battery test knob is pressed, the meter located on top of the unit will give a visual indication of the power source voltage.

The M42 Alarm Unit, when connected to the M43 Detector Unit, provides a remote audible and visual signal or visual signal only whenever the M43 Detector Unit senses a chemical agent.  The M42 Alarm Unit contains a three-position rotary selector switch which allows manual selection of test, horn off, or horn on.  To operate in the horn off or horn on position, the M42 Alarm Unit must be connected to an operating M43 Detector Unit.
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Mounting kits come in two types: a high profile mounting kit which is used on selected wheeled vehicles; and a low profile mounting kit which is used on selected full-tracked vehicles.  These mounting kits are used to electrically connect and mount the M43 Detector Unit and the M42 Alarm Unit to selected vehicles.

The M229 Refill Kit contains materials for 15 days of continuous operation.  The kit consists of a sleeve and two drawers.  The expiration date of the kit is marked on the sleeve.  If no date is stamped on the box, the kit has unlimited shelf life and will not have to be discarded.  Each drawer contains 15 solution reservoirs, one sensitivity check bottle, and 30 air filter packages.  Each air filter package consists of an air filter, a plastic wrapper in which the air filter is enclosed, and a watertight bag in which the plastic wrapper containing the air filter is sealed.

The BA3517/U battery supplies primary power to the M43 Detector Unit when the alarm system is hand-carried or backpacked.

The MIO Power Supply requires input power of 115 or 220 volts at 50, 60, or 400 hertz found at fixed installations.

M34 CB Agent Sampling Kit

Samples of unknown chemical agents may be collected using the M34 CB Agent Sampling Kit.  Samples of biological agents also may be collected using the kit.  The M34 CB Agent Sampling Kit consists of two soil sampling kits, one vials container, and two pairs of gloves.  The M34 CB Agent Sampling Kit is shown in figure 11 on page 33.

Vial Container.  The vials container is a partitioned cardboard box with a cover.  The vials container holds four vials of sterile liquid and four empty vials.

Each sterile liquid vial contains 10 milliliters of liquid (holding solution).  Each bottle is sealed with a blue plastic screwcap and pressure-sensitive adhesive tape around the neck and cap of the bottle.  The holding solution is used with an applicator to collect biological agent samples from solid surfaces.

Each empty vial is sealed with a red plastic screwcap and pressure-sensitive adhesive tape around the neck and cap of the bottle.  The empty vials are used to collect water samples suspected of biological agent contamination.

Rubber Gloves.  The rubber gloves are made of black neoprene.  The palms and fingers of the gloves are rough-textured to provide a sure grip when the gloves are worn.  The gloves are supplied for use when screening suspected areas, sampling, and processing soil samples.
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FIGURE 11.  M34 CB AGENT SAMPLING KIT.
Soil Sampling Kit.  The Soil Sampling Kit is an expendable item.  The components of the Soil Sampling Kit are used in the field to collect soil and water samples.  samples from contaminated surfaces, munition fragments, material fragments, small objects, and dead animals.  The carrier is used as a shipping container for transmitting samples to the General Chemical Laboratory.  The components of the Soil Sampling Kit (figure 12 on page 34) are described below.

Carrier.  The carrier is made of cotton duck material.  Inside the carrier are two loop straps for holding two extraction fluid bottles.
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FIGURE 12.  COMPONENTS OF SOIL SAMPLING KIT.
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Soil extraction bags.  The soil extraction bag is a flat plastic bag with a wide opening at the top.  A pair of plastic tie straps extends from the sides at the top of the bag.  The bottom of the bag tapers to form a collapsible funnel which is equipped with a cotton filter.  A paper clip fits over the bottom of the bag to hold the paper spacer in position and to close off the bottom of the bag.

Soil collection bag.  The soil collection bag is a flat plastic bag with a wide opening at the top and a sealed bottom.  A pair of plastic tie straps extends from the sides at the top of the bag.

Extraction fluid bottle.  The extraction fluid bottle is a square, clear-glass bottle with a black plastic screwcap.  It contains five grams of anhydrous magnesium sulfate.  The bottle has a frosted marking surface.  A strip of black plastic pressure-sensitive tape for resealing the bottle is attached to the side of the bottle.

M8 Chemical Agent Detector Paper.  A booklet of M8 detector paper contains 25 sheets.  Each sheet is perforated so that it can be torn out of the book for use.  Instructions for using the detector paper are printed on the back cover of the book.  A color-comparison guide is printed on the inside of the front cover.  M8 detector paper is used to detect liquid nerve (V and G) and mustard (H) agents on liquid or solid surfaces.
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PRACTICE EXERCISE FOR LESSON 2

Instructions

You have just finished reading the instructional material for Lesson 2.  This lesson covered the supervision of preparations for chemical and biological reconnaissance.  It is now time to check your understanding of the lesson.  This is done by completing the practice exercise below.  All of the questions are multiple-choice and are intended to measure your understanding of the procedure used in performing the task.  There is only one correct answer to each question.  Try to answer all of the questions without referring to the lesson material.

When you have completed all of the questions, turn the page and check your answers against the correct responses.  Each correct response is referenced to specific portions of the lesson material so that you can review any questions you have missed or do not understand.  When you have completed your review, continue to the next lesson.

1.
In preparing the M18A2 Chemical Agent Detector Kit for use, you would mix the reagent for the green-marked bottle with


a.
distilled water only.


b.
extraction fluid.


c.
a buffered water solution.


d.
any water fit for drinking.

2.
The M34 CB Agent Sampling Kit and the M18A2 Chemical Agent Sampling Kit have the capability to


a.
detect choking agents.


b.
detect tear agents.


c.
sample for unknown chemical agents.


d.
sample for chemical, biological, and radiological contamination.

3.
A capability of the M256 kit is the


a.
identification of choking agents.


b.
detection and identification of incapacitating agents.


c.
identification of unknown agents.


d.
detection of blood agents.
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4.
Which item provides an audible and visual warning, or visual warning only, when a chemical agent is detected?


a.
M43 detector unit


b.
M42 alarm unit


c.
M256 detector kit


d.
M34 detector kit

NOTE: To answer questions 5 and 6, refer to figure 13 below.

[image: image15.png]Y ,
. A .
M8 CHEMICAL AGENT SHIPPING TAG
DETECTOR PAPER

EXTRACTION FLUID BOTTLE

@ RADIATION HAZARD TAG
APPLICATOR

PLASTIC BAG
WITH TIE

e
TIE





FIGURE 13.  M256 SAMPLER.
5.
Which label in figure 13 identifies the blood agent test spot?


a.
1

b.
2


c.
3


d.
4

6.  The part of the sampler which is used to test for lewisite is identified in figure 13 by label


a.
1.


b.
2.


c.
3.


d.
4.
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7.
Which component of the M34 CB Agent Sampling Kit contains five grams of magnesium sulfate?


a.
Soil collection bag


b.
Soil extraction bag


c.
Extraction fluid bottle


d.
Red-capped vial
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ANSWER SHEET FOR PRACTICE EXERCISE

Lesson 2

1.
d
(Refer to Learning Event 1)

2.
c
(Refer to Learning Event 1)

3.
d
(Refer to Learning Event 1)

4.
b
(Refer to Learning Event 1)

5.
b
(Refer to Learning Event 1)

6.
c
(Refer to Learning Event 1)

7.
c
(Refer to Learning Event 1)
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LESSON 3

CHECK FOR CHEMICAL

AND BIOLOGICAL AGENTS

TASK
Check for chemical and biological agents.

CONDITIONS
Given information about and illustrations of the procedures for determining the presence and identification of chemical agents and sampling for unknown chemical and biological agents.

STANDARDS
Demonstrate competency of the task skills and knowledge by responding to the multiple-choice test covering the procedures for determining the presence and identification of chemical agents and sampling for unknown chemical and biological agents.

REFERENCES
FM 3-54E1/2

FM 3-87

FM 21-3

TM 3-6665-307-10
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LEARNING EVENT 1:

TEST FOR CHEMICAL AGENTS USING

THE M256 CHEMICAL AGENT DETECTOR KIT

Reconnaissance personnel will use the M256 kit in chemical reconnaissance operations.  The M256 kit provides a quick means of identifying known chemical agents.  This kit is issued at squad level.  It can detect the presence of blister, blood, and nerve agents.  Specific agents which the kit can identify are the mustards (H and HD), phosgene oxime (CX), lewisite (L), blood agents (AC and CK), and the V and G type nerve agents.

A limitation of the M256 kit is that it cannot detect, nor be used for sampling, unknown agents.  The M256 kit also cannot detect choking agents.  The kit consists of a plastic carrying case which contains 12 individually wrapped sampler-detectors, a booklet of ABC-M8 VGH Chemical Agent Detector Paper, and a set of operating instruction cards.  The sampler-detectors contain the reagents and indicators to identify specific chemical agents and color examples to indicate the presence or absence of the agent being tested.

Operating instruction cards contain complete instructions on the operation of the kit.  The M256 kit and its components are shown in figure 8 on page 25 and the basic procedures for its use are described in the following paragraphs.

Procedures
The sampler must be inspected for rips or tears in the protective foil bag and for the expiration date.  Use of samplers with these deficiencies may give unreliable test results.  The procedure for use of the M256 kit is performed according to the following steps.  The instructions on the instruction cards and the sampler packets should be read if reconnaissance personnel do not fully understand these steps. 
Step 1.  Remove a sampler from the kit and its protective bag.  Save the wrapper for reference (figure 14 on page 43).

NOTE

Touching the agent sampler test spots can cause incorrect test results.  Handle the sampler by the hinged protective strip with the strip in the closed position.

Step 2.  Swing the heater assembly away from the test spot and discard the two protective strips (figure 14).
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[image: image16.png]



FIGURE 14.  PREPARE THE SAMPLER FOR USE.
Step 3.  Expose the lewisite detecting tablet by removing the pull tab, bend the paper flap (marked 2) over, and rub the white side on the lewisite detecting tablet until a mark is visible (figure 15).  Leave room on the flap for another mark later.
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FIGURE 15.  PREPARE THE LEWISITE


DETECTING TABLET.
43

Lesson 3/Learning Event 1
Step 4.  Hold the sampler so that the ampoules are down (figure 16).

Step 5.  Finger-crush the four reagent ampoules in the three center pockets (figure 16).
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FIGURE 16.  PERFORM STEPS USING NO.  3


AMPOULES.
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Step 6.  Rotate the sampler so that the test spots are down and force the liquid through the channels to wet the spots (figure 16).

Step 7.  Hold the sampler in a horizontal position (figure 16).

WARNING

The heater produces hot vapors and Is hot to the touch.  Keep away from face and bare skin after the ampoules are broken.

Step 8.  Finger-crush one of the two green ampoules marked 4 (figure 17). Immediately swing the hinged heater assembly over the test spot.  Vent the vapor away from the operator's body.
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FIGURE 17.  BEGIN STEPS USING NO.  4



AMPOULES.
Step 9.  Leave the hinged heater assembly in place for two minutes (figure 17).  After two minutes have passed, swing the hinged heater assembly and hinged protective strip away from the test spots.

Step 10.  Hold the sampler by the hinged protective strip (figure 18 on page 46).

Step 11.  Hold the sampler approximately two to three inches above the ground (figure 18).  Shield the test spots from direct sunlight.  Wait 10 minutes.
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FIGURE 18.
EXPOSE SAMPLER FOR 10 MINUTES,



THEN COMPLETE STEPS USING NO.  4



AMPOULES.
Step 12.  Finger-crush the second green ampoule marked 4 (figure 18). Swing the heater assembly over the test spot.  Vent the vapor away from the operator's body.  Leave the hinged heater assembly in place for one minute.

Step 13.  After one minute has passed, swing the hinged heater assembly 
away from the test spot (figure 18).
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Step 14.  Hold the sampler vertically with the test spots down.

Step 15.  Finger-crush the remaining ampoules marked 5 (figure 19).  Force the liquid from the two ampoules through the formed channels to the test spots to insure wetting.

Step 16.  Rerub the lewisite detecting tablet with the lewisite tablet rubbing tab (figure 19).  Make sure that the second mark is next to the first rub mark.  Immediately observe spots for a color difference between the two marks.
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FIGURE 19.
PERFORM STEPS USING NO.  5



AMPOULE, THEN RERUB LEWISITE



TABLET.
Step 17.  Immediately turn the sampler over to determine safe or dangerous conditions (figure 20 on page 48).  Color comparisons can also be made by the operator using those shown on the operating instruction cards.  Wait two minutes for nerve agent indications.  NOTE: Disregard the blue area under the nerve spot rim.
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FIGURE 20.  CHECK YOUR RESULTS.
Colors That Indicate Danger

Agents are present if color indications on the sampler are as follows (figure 21).

1.
Lewisite is present if the rub mark on the lewisite marking tab turns olive-green.

2.
A blister agent is present if the blister agent test spot turns purple/blue or red/purple.

3.
A blood agent is present if the blood agent test spot turns pink or blue.

4.
A nerve agent is present if the nerve agent test spot is colorless or peach-colored.

Test for Chemical Agents Using

the ABC-M18A2 Chemical Agent Detector Kit

The M18 kit is illustrated in figure 10 on page 28.  It consists of a carrier containing cards of four types of chemical agent detector tubes, a card of unknown agent sampling tubes, reporting cards, M8 paper, detector tickets for V or G agents, reagents, reagent containers, and a set of operating instruction cards.  The operating instruction cards contain detailed instructions for operating the kit
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FIGURE 21.  COLORS INDICATE THE PRESENCE



OF DIFFERENT CHEMICAL AGENTS.
Identify Chemical Agents.  When the ABC-M18A2 Chemical Agent Detector Kit is used to make tests, the tests should be performed in sequence.  Certain tests are made based on the results of a preceding test.  Color changes which represent positive tests are described for each test procedure.  If there is no color change, or a color change other than that described in the test, the results are considered negative.  Test results are not affected by extremes of temperature.  In temperatures below 32º F. (0° C.), the plastic squeeze bottles and substrate dispenser are carried beneath the outer garments to keep the liquid reagents from freezing.  At temperatures between 32º F. and 55º F., colors may take up to five minutes to develop.  At night, a flashlight or other white light is used to observe the ticket and tube colors.  A tube must be placed across the flashlight and observed from the side.

Check Detector Tickets.  Before the detector tickets are used, they must be checked to be sure they are usable.  The following procedures are used to perform the check.

NOTE

The following procedure for checking detector tickets before use may differ from the one given in the detector kit instruction cards.  Either procedure is correct; however, the procedure listed below is the preferred method.

Step 1.  Detach a plastic envelope containing a detector ticket from the belt of tickets.
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Step 2.  Tear the envelope approximately one-half inch from the top of the round end of the ticket (figure 22 on page 51).

Step 3.  Push the round end of the ticket out of the envelope.

Step 4.  Add two drops of reagent from the white-marked bottle onto the disk. If the disk does not wet easily, turn the disk around and insert the round end into the envelope.  Massage the round end of the ticket in the envelope until the disk is uniformly wet (figure 22).

Step 5.  Push the round end of the ticket out of the envelope if it has been placed in the envelope.  Turn the disk around so that the square end is in the envelope.  Remove the plastic guard from the substrate dispenser.  Carefully add two drops of substrate solution onto the wetted round disk (figure 22).  If the disk does not turn blue within three minutes, turn the disk around and re-insert the round end into the envelope and massage the ticket.  If a blue color does not develop, discard the ticket and obtain a fresh one.

NOTE
If, after following the above procedures, the disk does not turn blue, the ticket is not usable.  Repeat steps 1 through 5 above using a fresh ticket each time until three tests have been made.  If a blue color is not obtained on two out of three tests, the belt of tickets is unusable and a fresh belt should be obtained.

Perform Tests.  The detector tickets are used first.  The tickets will indicate if V or G agents are present.  The tickets do not distinguish between V and G.  If test results are positive, another test must be performed to determine which agent is present.

CAUTION
Due to the low volatility of V agents, liquid agent may be present even though no vapor is detected.

Prepare detector ticket for use.  In this procedure, the square end of the ticket is prepared for its use in performing the test for V and G agents.
Step 1.  Detach a plastic envelope containing a detector ticket from the belt of tickets.

Step 2.  Tear the envelope approximately one-half inch from the top of the round end of the ticket.  The existing notch or small slash in the envelope will assist in this tear.
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FIGURE 22.  CHECK DETECTOR TICKETS BEFORE USE.
Step 3.  Turn the disk around so that the round end is in the envelope.

Step 4.  Add two drops of reagent from the white-marked bottle onto the disk in the square end.  If the disk does not wet easily, reinsert the square end into the envelope and massage the square end of the ticket until the disk is uniformly wet.
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Test for V and G agents.  After the detector ticket is prepared, it is used with the aspirator bulb adapter to perform the test for V and G agents.

Step 1.  Install the square end of a prepared detector ticket in the aspirator bulb adapter with the plastic cross support behind the disk facing toward the bulb (figure 23).

Step 2.  Direct the ticket toward the ground (figure 23) and compress the bulb 60 times.  Allow the bulb to reinflate completely between compressions.
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FIGURE 23.  USE DETECTOR TICKET TO



TEST FOR V AND G AGENTS.
Step 3.  Withdraw the ticket from the aspirator bulb adapter and insert the round end of the ticket into the envelope so that the square end still is not covered by the plastic.

Step 4.  Carefully add two drops of substrate solution onto the disk at the square end of the ticket (figure 24).  Push the ticket all the way into the envelope.  Massage the ticket in the envelope.
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FIGURE 24.  ADD TWO DROPS OF SUBSTRATE



SOLUTION.
Step 5.  Observe the color of the disk in the square end of the detector ticket.  Indication will appear within three minutes (figure 25).  If the disk is white or light red-orange, V or G agent, or a combination of V and G agents, is present in the atmosphere.  If the disk is blue, no V or G agent is present in the atmosphere.  If most of the disk is white or light red-orange, with a fringe of blue, very low concentrations of V or G agents are present.
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FIGURE 25.  DIFFERENT COLORS INDICATE THE



PRESENCE OF CHEMICAL AGENTS.
Test for CK   After the detector tickets have been used to test for V or G agents, a blue-band detector tube is used to detect the presence of CK.
NOTE

It might be helpful for personnel wearing rubber gloves to use the carrier snap fastener opening to break the detector tubes at the score marks.
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Step 1.  Snap both ends from a blue-band tube at the scorings (figure 26) and press the unmarked end of the detector tube into the adapter.  Then, with the detector tube pointing down, compress the bulb 60 times.
Step 2.  Remove the detector tube from the adapter.  If a yellow or orange color appears in the detector tube, CK is present.  Discard the detector tube and omit the test for G agent and the test for mustards or CX.
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FIGURE 26.  USE BLUE-BAND DETECTOR


TUBE TO TEST FOR CK.
Test for G agent This test uses the same blue-band detector tube used in the CK test.  This test is performed only if the CK is negative.

Step 1.  Squeeze one drop of reagent solution from the green-marked bottle into the banded end of the blue-band detector tube (figure 27 on page 55).  If a yellow color appears within one minute, G agent is present.

Test for mustard or CX vapors.  This test is performed only if the CK test is negative.  Use a new blue-band detector tube for this test. 
Step 1.  Snap both ends from the detector tube at the scorings and press the unmarked end of the tube into the adapter.  Then, with the detector tube pointing down, compress the bulb 60 times.  Remove the detector tube from the adapter.

Step 2.  Wait at least two minutes after sampling, then squeeze one drop of reagent solution from the blue-marked bottle into the banded end of the detector tube.
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FIGURE 27.  SQUEEZE ONE DROP OF REAGENT



INTO BAND END OF BLUE-BAND



DETECTOR TUBE.
Step 3.  If a purple-blue ring appears, H, HD, HN, or HT is present If a red-brown ring appears, CX is present (a light brown color which fades within 15 seconds is not a positive test).

Test for L, ED, or MD.  This test uses a yellow-band detector tube.  It will determine whether L, ED, or MD is present in the area.

Step 1.  Snap both ends from a yellow-band detector tube at the scorings and press the unmarked end of the detector tube into the adapter.  Then, with the detector tube pointing down, compress the bulb 60 times.

Step 2.  Remove the detector tube from the adapter and observe the color.  If a blue-green ring is observed, ED or a high concentration of L is present.

Step 3.  Squeeze one drop of reagent solution from the blue-marked bottle into the banded end of the detector tube.  If a blue or blue-green ring appears, L, ED, or MD (singly or in combination) is present.

Test for CG.  A green-band detector is used in this test to determine if CG is present in the area.

Step 1.  Snap both ends from a green-band detector tube at the scorings and press the unmarked end of the tube into the adapter.  Then, with the detector tube pointing down, compress the bulb 60 times.

Step 2.  Remove the detector tube from the adapter and observe the color.  If the green ring appears, CG is present.

Test for AC.  A red-band detector tube is used in this test.  It will determine if AC is present in the area.
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Step 1.  Snap both ends of the detector tube at the scorings and press the unmarked end of the detector tube into the adapter.  Then, with the detector tube pointing down, compress the bulb 60 times.

Step 2.  Remove the detector tube from the adapter.  If a blue ring appears in the detector tube, AC is present. 

Figure 28 on page 57 shows a summary of the tests using the detector tickets and the detector tubes.

To concentrate vapors for sampling for suspected surface contamination, use a small can or box.  Place the can or box over a portion of the suspected area for about five minutes.  Then punch a hole in the can or box.  Hold the detector ticket directly over the hole.  If using a detector tube, insert it into the hole.  Do not allow the ticket or the tube to touch the contaminant.  Recap reagent bottles immediately after use.  This will prevent contamination of the reagents.  Return the bottles to the kit after use.

Collect Samples of an Unknown Chemical

Agent Using the M18A2 Chemical Agent Detector Kit

The M18A2 Chemical Agent Detector Kit is capable of detecting the presence of unknown chemical agents.  Although the kit cannot identify these agents, it can be used to take samples of them.  These samples can then be sent to a field laboratory designated in the unit's SOP.  There the suspected agent can be identified.

The Procedure for Collecting a Sample of an Unknown Chemical Agent.  When no positive tests are obtained with the detector tickets or the detector tubes, the following procedure should be used.

Step 1.  Take out a report card from the kit.  Complete the card.  Be sure to record any information which may be helpful in determining the nature of the unknown agent.  This information should include identification of the unit taking the samples and the place, date, and time the samples were taken.  Observed characteristics of the agent should be recorded.  Its effect on soldiers should be noted.  In addition, the observed color effects on the various types of detector tubes should be recorded.

Step 2.  Select an area for sampling.  This area should be one that is likely to have a high concentration of agent.  A depression in the ground or just above a puddle of liquid agent would be good places.

Step 3.  Take samples in five white-band sampling tubes.
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FIGURE 28.
SUMMARY OF TESTS USING M18



DETECTOR TICKETS AND DETECTOR



TUBES.
57

Lesson 3/Learning Event 1

Step 4.  Snap both ends from a sampling tube and press the unmarked end into the adapter (figure 29).

Step 5.  Hold the sampling tube pointing down, very close to the ground or liquid.  Compress the aspirator bulb 60 times.

Step 6.  Remove the sampling tube from the adapter and place it in the envelope containing the completed report card.

Step 7.  Repeat the sampling procedure with four more sampling tubes.  Place each tube in the envelope.

Step 8.  Seal the envelope and forward it to the chemical laboratory designated in the unit's SOP.
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FIGURE 29.
USE WHITE-BAND DETECTOR TUBE



TO COLLECT SAMPLE OF UNKNOWN



AGENT.
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LEARNING EVENT 2:

COLLECT BIOLOGICAL AGENT SAMPLES

USING THE M34 CB AGENT SAMPLING KIT

Biological agent samples can be collected using the M34 CB Agent Sampling Kit.  Before the mission, the kit should be checked for sufficient components to conduct the mission, broken seals, and broken vials.  Personnel collecting biological agent samples should select shady or protected areas that have not been flushed by rain or ground water.  Samples should be taken as close to the point of release of the agent as possible.  One member of the team should take swabs of moisture from vegetation while the other member collects samples of water and munition fragments.  Each sample must be carefully marked with the date, time, location, and sample number.

The Procedure for Collecting a Water Sample

The procedure for collecting a water sample is performed according to the following steps.

Step 1.  Remove the seal and cap (red) from an empty, sterile vial.

Step 2.  Dip the vial just below the water surface and fill the vial (figure 30 on page 60).

Step 3.  Recap and reseal the vial.

Step 4.  Rinse the outside of the vial with uncontaminated water, if available.

Step 5.  Mark a shipping tag to identify the sample and attach it to the vial with a tie.

Step 6.  Place the vial in the soil sampling kit.

Step 7.  Forward the samples to higher headquarters as prescribed in the SOP.

The Procedure for Collecting a Sample on Surfaces

This procedure is performed according to the following steps.

Step 1.  Remove the seal and cap (blue) from the vial containing holding solution.

Step 2.  Dip the cotton tip of an applicator into the liquid.  Remove the applicator and recap the vial.

Step 3.  Rub and roll the wetted applicator tip over the suspected surface covering an area of approximately 36 square inches.
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FIGURE 30.  COLLECTING A WATER SAMPLE.
Step 4.  Open the vial, insert the cotton tip of the applicator, and break off the end that extends from the vial.  A separate vial should be used to collect small munition fragments.

Step 5.  Recap and reseal the vial.

Step 6.  Mark a shipping tag to identify the sample and attach it with a tie to the vial.

Step 7.  Place the vial in the soil sampling kit.

Step 8.  Forward the samples to higher headquarters as prescribed in the unit SOP.

The Procedure for Collecting Contaminated Objects 

This procedure is performed according to the following steps.

Step 1.  Use a soil collection bag to collect small contaminated objects, such as fragments or small pieces of aerosol dissemination equipment, spray guns, vials, compressed-air type bombs or shells, small dead animals, or fish.

Step 2.  Fold down the top of the bag three times and seal the bag with the attached tie straps.
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Step 3.  Mark a shipping tag to identify the sample and attach it with a tie to the bag.

Step 4.  Place the sample in the soil sampling kit.

Step 5.  Forward the sample to higher headquarters as prescribed in the unit SOP.
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LEARNING EVENT 3:

COLLECT SAMPLES OF UNKNOWN

CHEMICAL OR BIOLOGICAL AGENTS

USING THE M34 CB AGENT SAMPLING KIT

Samples of unknown chemical or biological agents will be collected by NBC reconnaissance team members or unit chemical survey party members using the M34 CB Agent Sampling Kit.

Chemical Agent Samples 

Samples of an unknown chemical agent may be collected from the soil, from surfaces, and from water.  Personnel collecting samples should direct their attention to shell craters, low-lying patches of woods, defiles, ravines, and areas covered with high grass or underbrush.  Water sources also should be checked for contamination.  Each sample must be carefully marked with the date, time, location, and sample number.

The Procedure for Collecting a Soil Sample of an Unknown Chemical Agent.  This procedure is performed according to the following steps.

Step 1.  Unroll a soil extraction bag and remove the paper clip and spacer.

Step 2.  Fold up the bottom of the bag three times and fasten the fold with the paper clip.

Step 3.  Scoop a thin layer (not more than one-half inch) of top soil from a small area into the bag.  Do not fill the bag more than one-fourth full.

Step 4.  Fold down the top of the bag three times and seal the bag with the tie straps.

Step 5.  Place the sample in the soil kit.

Step 6.  Discard the scoop after all samples have been collected.

NOTE

Process the soil sample as soon as possible after it has been collected to prevent deterioration of the chemical agent in the sample.

The Procedure for Processing a Soil Sample.  This procedure is performed according to the following steps.

Step 1.  Untie and unfold the top of the soil extraction bag.

Step 2.  Remove the seal and cap from an extraction fluid bottle.
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Step 3.  Carefully pour the extraction fluid into the soil extraction bag, leaving the solid drying agent in the bottle.

Step 4.  Reseal the top of the soil extraction bag.

Step 5.  Hold the seals at the top and bottom of the bag in one hand.  With the other hand, gently knead the contents of the bag for approximately three minutes to extract any chemical agent that may be in the soil sample.  Take care not to squeeze out any of the contents.

Step 6.  Remove the clip.  Unfold the bottom of the bag and insert it in the extraction fluid bottle.

Step 7.  Gently squeeze the fluid from the bag into the bottle.  Take care not to force any soil into the bottle.

Step 8.  Remove the bag from the bottle and reseal the bottom of the bag.

Step 9.  Recap the extraction fluid bottle tightly and reseal the bottle with the pressure-sensitive tape.  Mark the bottle to identify the soil extract with the soil sample.

Step 10.  Place the soil extraction bag in a soil collection bag and seal the bag with the attached tie straps.

Step 11.  Place the processed soil sample and the extraction fluid bottle in the soil sampling kit.

Step 12.  Forward both the soil extract and the soil sample to the General Chemical Laboratory for testing.

The Procedure for Collecting a Sample of an Unknown Chemical Agent on Surfaces.  This procedure is performed according to the following steps.

Step 1.  Remove the seal and cap from an extraction fluid bottle, and using a fresh applicator each time, repeat steps 2 through 5 below four times.

Step 2.  Dip the applicator into the bottle to wet it.

Step 3.  Roll or rub the tip over a small area of the surface (figure 31 on page 64).

Step 4.  Place the applicator tip in the extraction fluid bottle; then snap off the upper part of the applicator.

Step 5.  When sampling is completed, recap and reseal the bottle.
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FIGURE 31.  COLLECTING A SURFACE SAMPLE.
NOTE

If contaminated foliage or twigs are used for sampling, dip them In the extraction fluid several times and then discard them.  Handle the foliage or twigs carefully to prevent them from falling Into the liquid.

The Procedure for Collecting a Water Sample of an Unknown Chemical Agent This procedure is performed according to the following steps.

Step 1.  Use a soil collection bag and scoop to collect a water sample, free of debris if possible.

Step 2.  Scoop approximately 55 milliliters (two ounces) of suspected water into a soil collection bag.

Step 3.  Fold down the top of the bag three times.  Seal the bag with the attached tie straps.

Step 4.  Wrap a tie tightly around the bag approximately one-fourth of the distance from the top of the bag.

Step 5.  Rinse the outside of the bag with uncontaminated water, if available, and place the bag into a second soil collection bag.  Seal it in the same manner as the bag containing the sample.
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PRACTICE EXERCISE FOR LESSON 3

Instructions

You have just finished reading the instructional material for Lesson 3.  This lesson covered the procedures used to check for chemical and biological agents.  It is now time to check your understanding of the lesson.  This is done by completing the practice exercise below.  All of the questions are multiple-choice and are intended to measure your understanding of the procedures used in performing the task.  There is only one correct answer to each question.  Try to answer all of the questions without referring to the lesson material 

When you have completed all of the questions, turn the page and check your answers against the correct responses.  Each correct response is referenced to specific portions of the lesson material so that you can review any questions you have missed or do not understand.  When you have completed your review, continue to the next lesson.

1.
In using the M256 kit, you would disregard which occurrence?


a.
The rub mark on the lewisite tab turns olive-green.


b.
A blue area appears under the nerve spot rim.


c.
The blood agent test spot turns pink.


d.
The blister agent test spot turns red/purple.

2.
In using the M34 CB Agent Sampling Kit to collect samples, which item would you leave mostly (three-fourths) empty?


a.
Soil extraction bag


b.
Red top vial


c.
Blue top vial


d.
Extraction fluid bottle

3.
In collecting a water sample of an unknown chemical agent with the M34 CB Agent Sampling Kit, the water sample is collected in the



a.
soil extraction bag.


b.
extraction fluid bottle.


c.
soil collection bag.


d.
vials container.

4.
Which statement about the M256 kit is NOT true?


a.
Operating instruction cards are contained in the kit.


b.
It cannot detect, nor be used for sampling, unknown agents.


c.
It can detect choking agents.


d.
Blue areas under the nerve spot rim should be disregarded.
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5.
In using the M34 CB Agent Sampling Kit to collect a water sample of a biological agent, you would use


a.
a holding solution vial.


b.
an empty sterile vial.


c.
an extraction fluid bottle.


d.
the soil sampling kit.

6.
In using the M256 kit, you handle the sampler by the hinged protective strip in order to


a.
avoid touching the test spots.


b.
activate the protective device.


c.
be sure the lewisite tablet is not exposed.


d.
activate the heater assembly.
66

LEFT BLANK INTENTIONALLY
Lesson 3/Practice Exercise Answers

ANSWER SHEET FOR PRACTICE EXERCISE

Lesson 3

1.
b
(Refer to Learning Event 1)

2.
a
(Refer to Learning Event 3)

3.
c
(Refer to Learning Event 3)

4.
c
(Refer to Learning Event 1)

5.
b
(Refer to Learning Event 2)

6.
a
(Refer to Learning Event 1)
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LESSON 4

SUPERVISE CHEMICAL SURVEY

AND BIOLOGICAL SAMPLING OPERATIONS

TASK
Supervise chemical survey and biological sampling operations.

CONDITIONS
Given information about supervising biological sampling teams and chemical survey teams in testing or sampling appropriate locations, data collection, contamination marking procedures, decontamination of personnel and equipment, and delivery of biological samples.

STANDARDS
Demonstrate competency of the task skills and knowledge by responding to the multiple-choice test covering supervision of biological sampling teams and chemical survey teams in testing or sampling appropriate locations, data collection, contamination marking procedures, decontamination of personnel and equipment, and delivery of biological samples.

REFERENCES
FM 3-54E1/2

FM 21-40

TM 3-6665-268-10
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LEARNING EVENT 1:

SUPERVISE CONDUCT

OF A CHEMICAL SURVEY

NBC reconnaissance elements and unit survey parties conduct chemical survey operations as required.  Each unit is responsible for chemical reconnaissance of its own front, flanks, routes, and alternate routes of approach.  An immediate, quick reconnaissance to determine the best means of passage is necessary whenever a contaminated area is encountered unexpectedly.  Daytime reconnaissance of contaminated areas is preferable, if possible, since night reconnaissance of these areas is difficult The supervisor of a chemical reconnaissance must be completely familiar with chemical survey and reconnaissance procedures.

Equipment Requirements for Chemical Survey Missions

A supervisor responsible for a chemical survey mission must check the protective clothing and equipment of each team member for serviceability.  Mission equipment must also be inspected to insure it is available and operational prior to conducting the mission.  The following items of equipment are required to conduct chemical survey missions:

· Individual chemical protective clothing and equipment

· M256 Chemical Agent Detector Kit

· M34 CB Agent Sampling Kit

· Automatic Chemical Agent Alarm

· M11 Decontaminating Apparatus

· Chemical contamination markers

· FM Radio Set

· Maps

· Transportation

Survey personnel trained in the operation and use of the chemical agent detector equipment perform the survey.  Areas suspected of being contaminated with chemical agent are checked as follows:
· Chemical agent detector paper may be placed on the tip of a stick to determine if the terrain is contaminated with liquid chemical agent.

· The Automatic Chemical Agent Alarm, either mounted on a vehicle or carried on a personnel backpack, is used to detect the presence of vapor from contaminated terrain.
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NOTE

The M43 Detector Unit of the Automatic Chemical Agent Alarm will signal when exposed to heavy concentrations of rocket propellant smoke, screening smoke, signaling smoke, engine exhaust, or in the event of nuclear explosion.

The M256 kit is used to detect the presence of chemical agents.

Chemical Survey

NBC reconnaissance units and unit survey parties conduct chemical survey operations to identify the type and extent of the hazard.  The illustration in figure 32 is an example of a chemical route survey mission.  Following figure 32 is a detailed explanation of how this chemical route survey mission should be conducted.
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FIGURE 32.  CHEMICAL RECONNAISSANCE MISSION.
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The situation which exists in figure 32 is as follows:

The Main Supply Routes (MSR) are contaminated by a chemical agent, delivered by enemy rocket launchers.  There are two NBC defense platoons under the operational control of the center and right brigades.  These platoons have been ordered to conduct a chemical route survey along the three MSR's.

Platoon leaders brief their survey squad leaders.  Squad leaders follow the troop-leading procedures studied in Lesson 1, Learning Event 4.  The mission starts with three 3-man teams deployed on each MSR.  One team covers the MSR while the other two cover the flanks to search adjacent terrain.  The teams continuously sample the air with the Automatic Chemical Agent Alarm System.

One by one the teams dismount as their alarms activate.  They then conduct sampling operations to determine the type of contamination.  One NBC scout stays in the vehicle and mans the pedestal-mounted machine gun while the other team members look for the contaminant.

The reconnaissance NCO selects the area to be searched.  The other NBC scout operates the chemical agent detector kit.  The reconnaissance NCO directs his attention to shell craters, low-lying patches of woods, defiles, ravines, and areas covered with high grass or underbrush.  The scouts also check water sources for chemical contamination.  They then mark the area, service the Automatic Chemical Agent Alarm, mount their vehicle, and move to another location to determine the extent of contamination.  While moving, the reconnaissance NCO sends the following information in an NBC 1 (Chemical) Report:

· Type of agent

· Location

· Extent of contamination

· Date/time of contamination if known

The team then continues to sample vegetation and terrain for liquid contamination.  When doing this, they use chemical agent detector paper.

Actions Following Completion of Mission

When the NBC reconnaissance teams or unit NBC teams encounter a chemical agent during the mission, they must decontaminate before being released from the mission.  Once the teams have assembled at a prearranged location, they move as a unit to a combined personnel and equipment
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decontamination station.  After decontamination is completed, the teams return to the controlling headquarters.  The teams are then debriefed according to the SOP.  Intelligence information obtained from the mission is submitted to intelligence personnel (S2 section).

Marking of Chemically Contaminated Areas 

Chemically contaminated areas will be marked with the appropriate markers, unless the area is to be abandoned to Threat Forces.  Chemical markers are constructed in the shape of a right triangle (90° by 45° by 45°) and are made of plastic, wood, metal, or another rigid material.  The sign may be mass produced by major commands for distribution to subordinate units or may be made locally.  The base of the triangle should be about 28 cm (11 inches) and the opposite sides about 20 cm (8 inches).

The chemical contamination marker is yellow on both sides.  The word "GAS" in red five-centimeter (two-inch) block letters is placed on the side of the marker facing away from the contamination.  The name of the agent, if known, and the date and time of detection are also placed on the front of the marker before emplacement.  Paint, marking pencil, or grease pencil may be used to write necessary information on the front of the marker.  The coloring and marking of the sign is in accordance with STANAG 2002 and is illustrated in figure 33.
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FIGURE 33.  CHEMICAL CONTAMINATION


MARKER.
When marking a contaminated area, the marker is placed above the ground with the right-angle apex down.  The holes on each side of the triangle are used for hanging the marker on wire boundary fence poles, trees, or rocks.  When these items are not available, the marker may be emplaced by placing the apex or bottom of the marker into the ground away from grass or other undergrowth that would prevent viewing.  The marker is emplaced so that the front of the marker is facing away from the contaminated area.
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LEARNING EVENT 2:

SUPERVISE COLLECTION OF

BIOLOGICAL AGENT SAMPLES

A biological agent sampling mission may be organized with the company/troop/battery NBC team.  The NBC reconnaissance element also is capable of conducting biological sampling missions.

A supervisor responsible for a biological mission must check the protective clothing and equipment of each team member for serviceability.  Mission equipment must also be inspected to insure it is available and operational prior to conducting the mission.  The equipment required for a chemical survey is required for a biological sampling mission.  Chemical detection equipment should be included since chemical agents may be encountered.

Indications of a Biological Attack 
A biological attack may be suspected when any of the following conditions are observed:

1.  Low-flying aircraft that appear to be producing a mist or spray.

2.  The functioning of any type of spray device.

3.  The functioning of a munition.  such as a bomblet, that appears to have no immediate effect.

4.  Unusual types of bomblets found in the area.

Units must also rely on the division or higher level organizations for warning of biological hazards in the unit area from an upwind biological attack.

An understanding of how biological agents can be disseminated and the effects of temperature and sunlight on biological agents can assist team members in collecting agent samples.

Screening Suspected Areas 
When intelligence reports indicate that a biological agent may have been delivered by aircraft or missile spray, the area known to have been in the path of the spray should be screened before collecting samples.

Areas should be avoided that are shielded by obstructions and surfaces that are exposed to direct sunlight and high temperatures.

Areas should be scanned for sources of suspected biological contamination such as:
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1.  Gelatinous masses, particles of powder or solids on surfaces, on vegetation, and on the ground.

2.  Oily, fluorescent streaks or dark coloration on water or on hard surfaces.

3.  Wet stains or haze on porous surfaces.

4.  Debris in shell or bomb craters.

5.  Enemy ammunition components, aerosol dissemination equipment, spray guns, flasks, vials, unusual types of bombs or shells (compressed air type).

6.  Wilted or discolored plants or flowers or unusual numbers of dead animals or fish.

Biological Sampling Mission

When biological weapons are used, biological sampling is necessary to identify the type of agent and to estimate the size of the contaminated area Normally, teams receive zone or area reconnaissance missions because biological weapons cover a large area.

Commanders usually order biological sampling when unexplained illnesses occur or when biological dissemination equipment is detected.  Since reconnaissance elements cannot identify biological agents, they take samples.  Later, the samples are identified by medical laboratory units operating with the Corps Support Command (COSCOM).

The illustration in figure 34 on page 76 is an example of a biological sampling mission.  Following figure 34 is a detailed explanation of how this biological sampling mission should be conducted.

The situation which exists in figure 34 is as follows:

Divisional air defense units sight an enemy aircraft releasing an unknown spray in the center brigade support area.  Chemical agent alarms are not activated, so the division commander suspects biological contamination.  Since the area is large and time is critical, all of the reconnaissance squads of the division's NBC defense company are ordered to conduct biological sampling.  They are under the operational control of the NBC defense platoon leader supporting the center brigade.

Each reconnaissance squad moves to the objective area.  The area is divided into three sectors to speed up the mission.  Upon arrival at the objective area, each NBC reconnaissance squad is assigned a specific area or route by the platoon leader of the NBC defense platoon.  Squad leaders, in turn, assign areas or routes to each of their teams.
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FIGURE 34.  BIOLOGICAL SAMPLING MISSION.
Reconnaissance NCOs lead their teams to specific areas.  There, each team conducts a similar operation.  Two of the NBC scouts dismount and take samples using the M34 sampling kit, while the third team member overwatches from the vehicle with the pedestal-mounted machine gun.

The dismounted element moves as close to the point of agent release as possible.  For sampling, the scouts select shady or protected areas that have not been flushed by rain or ground water.  One NBC 
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scout takes swabs of moisture from vegetation.  The other scout collects samples of water and munition fragments.  Each sample is marked with the date, time, location, and sample number.  Additional samples are collected until the mission is complete.

Actions Following Sampling Collection.  When the NBC reconnaissance teams or unit NBC teams complete the mission of collecting biological samples, they move to a prearranged location.  Once all the teams have assembled, they move as a unit to a combined personnel and equipment decontamination station.  After decontamination is completed, the teams return to the controlling headquarters.  The teams are then debriefed according to the SOP.  Information of intelligence value is provided to S2 personnel.

Prior to evacuating the samples, the exterior of the sample containers are decontaminated with hot soapy water.  These containers are then evacuated through combat service support channels to medical laboratory units operating in the Corps Support Command (COSCOM) area.

Marking of Areas Contaminated With Biological Agents 

As chemical contamination will be marked, biologically contaminated areas also will be marked in accordance with the unit SOP.  Biological markers are constructed in the shape of a right triangle (90° by 45° by 45°) and are made of plastic, wood, metal, or another rigid material.  The sign may be mass produced by major commands for distribution to subordinate units or may be made locally.  The base of the triangle should be about 28 cm (11 inches) and the opposite sides about 20 cm (8 inches).

The biological contamination marker is blue on both sides.  The letters "BIO" in red five-centimeter (two-inch) block letters are placed on the side of the marker facing away from the contamination.  The word "BIO" is on the front side of the marker.  The name of the agent, if known, and the date and time of detection are also placed on the front of the marker before emplacement Paint, marking pencil, or grease pencil may be used to write necessary information on the front of the marker.  Figure 35 is an illustration of a biological contamination marker.
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FIGURE 35.  BIOLOGICAL CONTAMINATION MARKER.
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Contamination markers are placed above the ground with the right-angle apex down.  The markers are attached to wire boundary fences, poles, trees, or rocks, When these items are not available, the marker may be emplaced by placing the apex or bottom of the marker into the ground away from grass or other undergrowth that would prevent viewing.  The marker is emplaced so that the front of the marker is facing away from the contaminated area 
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PRACTICE EXERCISE FOR LESSON 4

Instructions

You have just finished reading the instructional material for Lesson 4.  This lesson covered supervision of chemical survey and biological sampling operations.  It is now time to check your understanding of the lesson.  This is done by completing the practice exercise below.  All of the questions are multiple-choice and are intended to measure your understanding of the procedure used in performing the task.  There is only one correct answer to each question.  Try to answer all of the questions without referring to the lesson material.

When you have completed all of the questions, turn the page and check your answers against the correct responses.  Each correct response is referenced to specific portions of the lesson material so that you can review any questions you have missed or do not understand.  When you have completed your review, continue to the next lesson.

1.
When on a chemical survey, you encounter an area with shell craters.  Which statement about the area is most correct?

a.
The area should be treated as an obstacle to be avoided.


b.
The area would be a good place for cover if you are attacked.


c.
You should pay particular attention to the area when checking for chemical agents.


d.
You should stay out of the area because the enemy has the coordinates and could shell it again.

2.
When on a chemical survey mission, survey teams will continuously sample the air by using the


a.
M11 apparatus.


b.
M256 kit.


c.
M34 kit.


d.
Automatic Chemical Agent Alarm.

3.
Before emplacing a chemical contamination marker, you would label it with the


a.
dose rate.


b.
agent, date, and time of detection.


c.
location.


d.
unit discovering the contamination.
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4.
You would suspect a biological attack has occurred if you observe


a.
a positive test with the M256 kit.


b.
a high explosive artillery attack.


c.
functioning of the M8 alarm.


d.
a spray device or bomblets.

5.
The collected biological sample would be delivered to personnel of which organization?


a.
NBCE


b.
Division G3


c.
Medical laboratory


d.
Decontamination squad

6.
In an area believed to be contaminated, which object or area is a likely source of a good biological sample?


a.
Areas which were shielded from the agent by obstruction


b.
Surfaces in direct sunlight


c.
Objects having gelatinous masses


d.
Objects which have been exposed to high heat
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Lesson 4/Practice Exercise Answers

ANSWER SHEET FOR PRACTICE EXERCISE

Lesson 4

1.
c
(Refer to Learning Event 1)

2.
d
(Refer to Learning Event 1)

3.
b
(Refer to Learning Event 1)

4.
d
(Refer to Learning Event 2)

5.
c
(Refer to Learning Event 2)

6.
c
(Refer to Learning Event 2)
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LESSON 5

CONDUCT CHEMICAL AND

BIOLOGICAL SURVEY OPERATIONS

TASK
Conduct chemical and biological survey operations.

CONDITIONS
Given information and guidance to be briefed to the survey parties and reconnaissance teams and the procedures for receiving, processing, and delivering survey data.

STANDARDS
Demonstrate competency of the task skills and knowledge by responding to the multiple-choice test covering the information and guidance to be briefed to the survey parties and reconnaissance teams and the procedures for receiving, processing, and delivering survey data.

REFERENCES
FM 3-54E1/2

FM 3-54E3

FM 21-40
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LEARNING EVENT 1:

BRIEF SURVEY PARTIES

AND NBC RECONNAISSANCE UNITS

Normally, survey parties are briefed by the officer or NCO in charge of the control party.  This briefing may be centralized or conducted on an individual basis and may vary in detail from an area assignment to specific route assignments for each survey party.  Generalized assignments favor initiation of the survey, but more specific assignments reduce difficulties of interpretation, communication, and security.  The degree of detail of the briefing depends upon the time available to plan the survey, the feasibility of a centralized briefing, and the status of training of survey party personnel.

The NBC reconnaissance squad is briefed by the platoon leader.  The reconnaissance squad may be attached or placed in direct support of a force requiring its assistance.  The NBC reconnaissance squad is found in each division, corps support command, separate brigade, and armored cavalry regiment 
Before assigning a biological reconnaissance mission, the staff chemical officer will coordinate with the command surgeon.  This is done to determine if the nature and extent of the contamination has not already been identified in recent medical cases.

Briefing Guidance 

Briefings given to survey parties and NBC reconnaissance units will provide guidance in the following areas:

Purpose.  This will be to identify the type and extent of the chemical hazard or to collect biological agent samples.

Start and Completion Times.  The times during which the survey will be conducted will be given.

Conduct of the Reconnaissance.  The data may be summarized as an overlay or a map marked by the control party or platoon leader.  Reconnaissance mission orders should include the following:

· Type of reconnaissance

· Specific area or point at which attack indicator was observed

· Type of indicator observed

· Critical reconnaissance points
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· Requirements to mark contamination

· Location of after-mission decontamination point

· Any departure to be made from the SOP

Communications.  The frequency and call sign for the mission will be given.  Any special reporting requirements or procedures peculiar to the mission will be stated.

Current Situation.  This will cover the friendly and enemy situations as they exist at the time of the briefing.
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LEARNING EVENT 2:

PROCESS CHEMICAL AND

BIOLOGICAL SURVEY DATA

Unit survey teams will report chemical and biological attack information for their unit area to the next higher headquarters.  The NBC 1 (Chemical or Biological) Report is the report used to forward this information.  NBC 1 (Chemical or Biological) Reports are forwarded through intermediate headquarters to the NBC Element (NBCE).  The NBCE is normally part of the division tactical operations center or comparable operations center.  The data needed by the NBCE to outline the area of contamination can usually be obtained from these reports forwarded by the unit survey teams.

When sufficient information is not available to accurately define the limits of contamination, the NBCE can request that a chemical survey be conducted by personnel from a unit within or near the attack location.  Chemical reconnaissance personnel from the NBC Defense Company also may be detailed to conduct a survey.  The results of the survey are then forwarded to the NBCE.

As information on chemical or biological contamination is received by the NBCE, it is immediately posted to the situation map.  After all available contamination information has been posted, a decision must be made by NBCE personnel on whether there is one large area of contamination or several smaller ones.  When sufficient information is received to delineate the contamination boundary, the plotted points are connected with a yellow contour line to show the entire area of contamination.

The NBC 5 (Chemical/Biological) Report is prepared from the contamination information plotted on the situation map.  This contamination information is received in the form of subsequent NBC 1 (Chemical/Biological) Reports, chemical reconnaissance reports, and biological sampling reports.  Information for the NBC 5 (Chemical/Biological) Report is also extracted from NBC 2 (Chemical/Biological) Reports.  When time and distance permit, the report is best sent as a trace or overlay; however, with the dispersion of units on the modern battlefield, the report can be disseminated much faster in message form.

The NBC 5 (Chemical/Biological) Report consists of a heading, containing routing information, and the body of the message, containing contamination information.  The body of the message consists of lines ALFA, SIERRA, TANGO, and XRAY.
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The heading of the message will consist of the following information in this order.

Precedence.  The dissemination precedence assigned to NBC 5 (Chemical/Biological) Reports will be IMMEDIATE.

Date/time.  This date and time is the date and time the message is sent.  It may be given in local or ZULU time, but it must be indicated which time is used (e.g.  280730Z or 280730 local).

Security Classification.  Normally the message will be UNCLASSIFIED.

From.  This line will contain the designation of the agency sending the message.

To.  This line will designate the unit or units that are to receive the message.

Type of Report.  This line will contain NBC 5 (Chemical) or NBC 5 (Biological).

The information to be entered in the body of the message is as follows:

Line ALFA.  This line will contain the strike serial number assigned by the NBCE upon receipt of the initial NBC 1 (Chemical/Biological) Report for that attack.

Line SIERRA.  On this line the date and time the contamination was initially detected will be entered.  This time may be in either local or ZULU time, but the time used must be shown.

Line TANGO.  On this line the date and time of the latest survey of contamination will be shown.

Line XRAY.  This line will show a series of coordinates taken from the situation map along the contour outlining the contaminated area.  There is no specific number of coordinates to be used; however, there should be a sufficient number to insure that, when the NBC 5 (Chemical/Biological) Report is posted by the subordinate unit, the contour can be drawn as accurately as possible.  When the series of coordinates form a closed ring, the last coordinate should be the same as the first.  Shown in figure 36 on page 88 is an area of chemical contamination.  The coordinates, which are marked by x's in the contour shown on page 88, are the coordinates shown in line XRAY of the NBC 5 (Chemical) Report (figure 37 on page 89).
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FIGURE 36.
CHEMICAL CONTAMINATION



COORDINATE POINTS.
A properly prepared NBC 5 (Chemical) Report is shown in figure 37.  An NBC 5 (Biological) Report would appear the same except for the type of report line.
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FIGURE 37.  NBC 5 (CHEMICAL) REPORT.
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PRACTICE EXERCISE FOR LESSON 5

Instructions

You have just finished reading the instructional material for Lesson 5.  This lesson covered information and guidance to be briefed to survey parties or reconnaissance teams and the procedures for receiving, processing, and delivering survey data.  It is now time to check your understanding of the lesson.  This is done by completing the practice exercise below.  All of the questions are multiple-choice and are intended to measure your understanding of the procedure used in performing the task.  There is only one correct answer to each question.  Try to answer all of the questions without referring to the lesson material.

When you have completed all of the questions, turn the page and check your answers against the correct responses.  Each correct response is referenced to specific portions of the lesson material so that you can review any questions you have missed or do not understand.  When you have completed this practice exercise, you should review all of the subcourse material before starting the posttest.

1.
On a situation map, which areas would be shown by a yellow contour line?


a.
Areas of the same elevation


b.
Areas contaminated by fallout


c.
Areas contaminated by chemical or biological agents


d.
Downwind hazard area predictions

2.
In instructions for conduct of the reconnaissance, you would NOT include the


a.
type of indicators reported.


b.
areas or routes to be reconnoitered.


c.
location of the after-mission decontamination point.


d.
boundaries of the contaminated area.

3.
To determine if an area of biological contamination has already been identified, the staff chemical officer would coordinate with the


a.
aviation section.


b.
Division G2.


c.
Brigade S1.


d.
command surgeon.
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4.
On which line of the NBC 5 (Chemical) Report is the date and time of the latest survey reported?


a.
ALFA


b.
BRAVO


c.
TANGO


d.
XRAY

5.
When NBC 5 (Chemical) Reports are disseminated, the assigned precedence will be


a.
FLASH.


b.
IMMEDIATE.


c.
PRIORITY.


d.
ROUTINE.

6.
Information for the NBC 5 (Chemical/Biological) Report is NOT obtained from


a.
information plotted on the situation map.


b.
NBC 1 (Chemical/Biological) Reports.


c.
NBC 2 (Chemical/Biological) Reports.


d.
NBC 4 (Chemical/Biological) Reports.
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ANSWER SHEET FOR PRACTICE EXERCISE

Lesson 5

1.
c
(Refer to Learning Event 2)

2.
d
(Refer to Learning Event 1)

3.
d
(Refer to Learning Event 1)

4.
c
(Refer to Learning Event 2)

5.
b
(Refer to Learning Event 2)

6.
d
(Refer to Learning Event 2)
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