SUBCOURSE
EDITION


QM3506
A



  
DETERMINE AND VERIFY WATER

REQUIREMENTS FOR A UNIT
[image: image1.png]READINESS/
PROFESSIONALISM

THE ARMY INSTITUTE FOR PROFESSIONAL DEVELOPMENT
ARMY CORRESPONDENCE COURSE PROGRAM





DETERMINE AND VERIFY WATER REQUIREMENTS FOR A UNIT

Subcourse Number QM3506

EDITION A

United States Army Combined Arms Support Command
Fort Lee, VA  23801-1809
5 Credit Hours

Edition Date: September 1993
SUBCOURSE OVERVIEW

This subcourse is designed to teach you how to determine and verify water requirements for a unit.  You will learn how to compute adequate production of potable water, water storage, and water distribution capabilities.  These computations are necessary to support the deploying unit specified in the operation orders.  In addition, you will learn how to determine water requirements for a unit based on echelon levels, environment, and classification (minimum or sustaining) using established planning factors.  You also will learn how to determine a consuming unit's actual, authorized, or subsisted strength.  Furthermore, you will learn how to compute a unit's requirement by multiplying unit strength by the appropriate planning factor.  You also will learn how to verify a consuming unit's water requirements based on historical data.

There are no prerequisites for this subcourse.

This subcourse reflects the doctrine which was current at the time that it was prepared.  In your own work situation, always refer to the latest publications.

Unless otherwise stated, the masculine gender of singular pronouns is used to refer to both men and women.

TERMINAL LEARNING OBJECTIVE

ACTION: 
You will determine and verify water requirements for a unit.  You will compute adequate production of potable water, water storage, and water distribution capabilities to support the deploying unit specified in the operation orders.  In addition, you will determine a unit's requirements based on echelon level, environment, and classification (minimum or sustaining) using established planning factors.  You will also determine a consuming unit's actual, 
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authorized, or subsisted strength.  Furthermore, you will compute a unit's daily water requirement by multiplying unit strength by the appropriate planning factor.  Also, you will verify a consuming unit's water requirements based on historical data.

CONDITION:
You will have information from FM 10-52, FM 101-5, FM 101-10-1/2, FM 701-58, and TB MED 577.

STANDARD:
To demonstrate competency of this task, you must achieve a minimum of 70 percent on the subcourse examination.
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LESSON

DETERMINE AND VERIFY WATER REQUIREMENTS FOR A UNIT

01-5103.00-0030

SUBCOURSE OVERVIEW

LESSON DESCRIPTION:

This lesson is designed to teach you how to determine and verify water requirements for a unit.  You will learn how to compute adequate production of potable water, water storage, and water distribution capabilities.  These computations are necessary to support the deploying unit specified in the operation orders.  In addition, you will learn how to determine water requirements for a unit based on echelon levels, environment, and classification (minimum or sustaining) using established planning factors.  You will also learn how to determine a consuming unit's actual, authorized, or subsisted strength.  Furthermore, you will learn how to compute a unit's water requirement by multiplying unit strength by the appropriate planning factor.  Finally, you will learn how to verify a consuming unit's water requirements based on historical data.

TERMINAL LEARNING OBJECTIVE:

ACTION: 
You will determine and verify water requirements for a unit.  You will compute adequate production of potable water, water storage, and water distribution capabilities to support the deploying unit specified in the operation orders.  In addition, you will determine a unit's requirements based on echelon level, environment, and classification (minimum or sustaining) using established planning factors.  You will determine a consuming unit's actual, authorized, or subsisted strength.  Furthermore, you will compute a unit's daily water requirement by multiplying unit strength by the appropriate planning factor.  Also, you will verify a consuming unit's water requirements based on historical data.

CONDITION:
You will be given information from FM 10-52, FM 101-5, FM 101-10-1/2, FM 701-58, and TB MED 577.

STANDARD:
Determine and verify the water requirements for a unit.  Compute adequate requirements of potable water, water storage, and water distribution capabilities to support the deploying unit specified in the operation orders.  Determine a unit's water requirements based on echelon level, environment, 
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and classification (minimum or sustaining) using established planning factors.  Determine a consuming unit's actual, authorized, or subsisted strength.  Compute a unit's daily water requirement by multiplying unit strength by the appropriate planning factor.  Verify a consuming unit's water requirements based on historical data in accordance with FM 10-52, FM 101-5, FM 101-10-1/2, and TB MED 577.

REFERENCES: 
The material contained in this lesson was derived from FM 10-52, FM 101-5, FM 101-10-1/2, and TB MED 577.

INTRODUCTION

As a supply and materiel management officer in a tactical environment, you will be required to determine and verify water requirements for a deployed unit operating in a theater of operations (TO).  In support of the deploying unit, you will use historical data and your calculations to ensure that the production of potable water is adequate, that water storage and distribution capabilities are sufficient, and that daily water requirements are acceptable.

PART A - WATER REQUIREMENTS
1.  
Provide Water Support Operations in an Arid Environment.

Establish water supply points as far forward as possible, considering the location of water sources, the location of consuming units, and the commander's tactical plans.  Locate the most forward water supply point in the brigade support area (BSA).  Where unit distribution procedures apply, supported units (except the light infantry battalion [LIB]) use organic transportation to draw water from water supply points.  Water support operations in an undeveloped, arid theater occur in three phases.  The following subparagraphs discuss the three phases of water support operations.

a.  
Deployment Phase.  The deployment phase may start as an airborne, airmobile, or amphibious assault or as an uncontested debarkation at a friendly port.  The first elements entering the area of operations (AO) may be combat forces with little combat service support (CSS).  The following subparagraphs discuss water storage, water resupply, and water purification during the deployment phase.
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(1) 
Storage.  Combat forces carry only quantities of water sufficient for immediate survival purposes.  They use canteens, 5-gallon cans, and other common table of allowance (CTA) equipment.

(2) 
Resupply.  Resupply, which must be rapid, is by tactical aircraft.  Allocations of air support must consider these water supply requirements.  During the deployment phase, offshore or nearby third-country support bases provide prepackaged potable water.  Continuous recovery and reuse of the nonexpendable equipment used for aerial resupply (such as the Forward Area Water Supply System [FAWPSS]) are required.  Commanders must exploit all water sources while keeping the impact on the local population to a minimum.  As a field expedient, purchase bottled water from local authorities, but only after prior certification by Army preventive medicine personnel.

(3) 
Purification.  Each soldier selects the clearest, cleanest water with the least odor.  He then treats the water using individual water purification procedures.  He disinfects the water by using iodine tablets or chlorine ampules, or boils the water (FM 21-10 [Field Hygiene and Sanitation], Chapter 2, Section IV).

b.  
Lodgment Phase.  When follow-on forces arrive in the AO, water requirements increase.  The unit no longer has the capability of continuing water resupply by air except to the most forward deployed or isolated units.  General support (GS) CSS units, specially designed for arid operations, provide large-scale purification, storage, and distribution of water.  The following subparagraphs discuss water storage, water resupply, and water purification during the lodgment phase.

(1) Storage.  Combat units entering the AO during this phase bring 400-gallon water trailers, collapsible fabric drums, small cooling units, and other water-related material.

(2) Resupply.  Establish an in-country water supply system near the seashore or other major water source.  CSS units initially arrive by air.  Later, they arrive by sea.  Engineer elements detect groundwater and begin drilling wells.

(3) Purification.  To ease the requirements for the aerial resupply of combat forces and to allow commanders to use aircraft for other priorities, division support commands (DISCOMs) exploit any source of surface water in their AO.  DISCOMs use organic, 600-gallons per hour (GPH) reverse-osmosis water purification units (ROWPUs).
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c.  
Buildup Phase.  After the lodgment area is established, the expansion of the logistics base begins.  The following subparagraphs discuss water storage, water resupply, and water purification during the buildup phase.

(1) 
Storage.  Quartermaster (QM) water supply companies operate the onshore water storage and distribution systems.  The Tactical Water Distribution System (TWDS) and the transportation medium truck companies equipped with semitrailer-mounted fabric tanks (SMFTs) then can move water from the potable water storage and distribution systems (PWS/DS).

(2) 
Resupply.  Hose line distribution systems expand as additional water units arrive.  Introduce bulk water by means of Logistics Over-the-Shore Operations (LOTS) and the barge-mounted ROWPU.  Pursue the development of well sites and local water sources.  Maintain aerial support of isolated task forces which have no ground lines of communication (LOC).  Develop stocks to maintain one day of supply (DOS) at each echelon.

(3) 
Purification.  Barge operations include deploying and maintaining the 2,500-foot, ship-to-shore water delivery system; purifying seawater; and delivering water to a beach-based water storage system.  Barge-mounted ROWPU teams operate the barges.

2. 
Provide Water Support Operations in a Nonarid Environment.

There are three distinct nonarid environments.  These regions are temperate, tropical, and arctic.  Water support operations occur in three phases.  The following subparagraphs discuss the three phases of water support operations.

a.  
Deployment Phase.  The first elements to enter the AO are usually combat forces with little CSS.  The following subparagraphs discuss water storage, water resupply, and water purification during the deployment phase.

(1) 
Storage.  These forces carry only a sufficient amount of water for immediate survival purposes.  They use canteens, 5-gallon cans, and collapsible drums.

(2) 
Resupply.  Commanders must exploit all water sources while keeping the impact on the local population to a minimum.  Although units may be able to meet some of their requirements, resupply must be rapid.  Since resupply may be by tactical aircraft, allocations of air support must consider water supply requirements.  During the deployment phase, provide prepackaged potable water from offshore or nearby third-country support bases.  Aerial resupply requires continuous recovery and reuse of 
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the nonexpendable, collapsible fabric drums (including the FAWPSS).
(3) 
Purification.  Each soldier selects the clearest, cleanest water with the least odor.  He then treats the water using individual water purification procedures.  He disinfects the water by using iodine tablets or chlorine ampules, or boils the water (FM 21-10, Chapter 2, Section IV).

b.  
Lodgment Phase.  The arrival of follow-on forces in the AO increases the water requirements beyond the capability of the unit to continue resupply by air.  The following subparagraphs discuss water storage, water resupply, and water purification during the lodgment phase.

(1) 
Storage.  Water storage capability in the division, separate brigade, and ACR is discussed in Part C of the lesson.

(2) 
Resupply.  Most forces in the AO use organic 400-gallon water trailers or collapsible fabric drums to pick up water from water points.  However, the FAWPSS may be filled in the BSA or the division support area (DSA) and air lifted to resupply isolated units.  Provide limited transport using SMFTs to establish dry water distribution points.

(3) 
Purification.  Direct support (DS) water units begin operations in the BSA and the DSA.  Armored cavalry regiments (ACRs) and separate brigades set up their own equipment in their AO.

c.  
Buildup Phase.  After the lodgment area is established, the expansion of the logistics base begins.  The following subparagraphs discuss water storage, water resupply, and water purification during the buildup phase.

(1) 
Storage.  Nondivisional water storage is discussed in Part C of the lesson.

(2) 
Resupply.  Nondivisional QM supply companies supply the corps units arriving in the AO.  Deliveries of water to major users, such as hospitals, using the 3,000-gallon SMFT begins.

(3) 
Purification.  As in the lodgment phase, the units pick up purified water from the water supply point.

3.  
Determine Unit Strength.
Materiel Management Center (MMC) managers use personnel strength data to compute water requirements.  The personnel strength data are obtained from the following sources.
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a.  
Strength Data Sources.  You may use data from the Standard Installation/Division Personnel System (SIDPERS) and subsisted strength reports to modify requirements after units are established in the theater.

(1) 
Authorized.  To determine the authorized strength, refer to the table of organization (TOE).  The TOEs are in FM 101-10-1/2 (Staff Officers' Field Manual-Organizational, Technical, and Logistical Data), Volume 1.  The modification table of organization and equipment (MTOE) and the table of distribution and allowances (TDA) provide authorized strengths for planning before hostilities begin.

(2) 
Actual.  Obtain the actual unit strength from the Assistant Chief of Staff, G1, Personnel.

(3) 
Subsisted.  Obtain the unit strength to be subsisted from the Assistant Chief of Staff, G1, Personnel.

b.  
Planning Procedures.  Paragraphs 4 through 7 of this lesson discuss consumption factors for temperate, arctic, tropical, and arid environments.  In addition, Appendix B shows the consumption factors for all environments at the company, battalion, brigade, division, corps, and echelons above corps (EAC) levels.

The examples in paragraphs 4 through 7 show how to use consumption factors to calculate various daily water requirements of organizations ranging in size and structure from the company to the corps.  At each echelon, a unit may operate in either the sustaining or the minimum mode.

During periods of intense combat or a water shortage is anticipated, all but essential water consumption is curtailed.  Essential water requirements include those for drinking, personal hygiene, field feeding (3 MREs), medical treatment, heat casualty treatment, and in arid zones, vehicle and aircraft maintenance.  Consumption rates under these conditions are classified as minimum and sustaining.

o 
Minimum.  The commander should accept a degradation of duty performance if operating under intense combat or a water shortage for more than a week.

o 
Sustaining.  This category includes the water required for normal operations plus nonessential consumption such as centralized hygiene, laundry, and construction.

To plan water requirements, multiply the unit strength by the appropriate consumption factor and round up your answer to the next-higher gallon.  Compute specific water requirements, such as 
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heat casualty treatment and hospital-level medical treatment requirements, using the same procedure.  Remember that the examples in paragraphs 4 through 7 reflect simulated conditions.

In an actual situation, use the actual consumption factor and the actual unit strength to determine the actual water requirements.

4.  
Determine Water Requirements for a Unit Deployed in a Temperate Environment in a Sustaining Mode.

The following subparagraphs describe the seasonal variations that occur in temperate zones.  They describe the process for calculating the water requirements of a unit operating in the sustaining mode in a temperate zone.

a.  
Seasonal Variations.  Seasonal variations occur in temperate regions.  Water supply planners must consider seasonal variations that may increase or decrease water requirements.  Seasonal variations include--

o 
Winter.  In winter, some regions can have near-arctic conditions.

o 
Summer.  In summer, other regions can have high temperatures and humidity such as those in tropical or arid environments.  In summer, a lack of rain may reduce the size of streams and rivers until they cannot provide a flow that is sufficient for purification operations.

o 
Spring and Fall.  In spring and fall, heavy rains may flood streams and rivers.

NOTE: There is no requirement for potable water for centralized hygiene (showers) in a temperate zone.

b.  
Water Requirements For a Company.  Higher echelons provide potable water support for companies.  The following example shows how to compute the water requirements of a company operating in the sustaining mode.

Example: Your commander orders you to provide him with the total water requirement of your 127-soldier company.  Your company will conduct a five-day field operation in a temperate zone.  Your company will operate in the sustaining mode.  Figure 1-1 shows the water consumption factors for units operating in temperate zones.

NOTE: 
When you calculate water requirements, always round tenths of a gallon up to the next-higher full gallon in your final answer.  For example, round 2.3 gallons to 3.0 gallons.
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Figure 1-1.  Temperate zone consumption factors

(gallons per soldier per day)

As shown in Figure 1-1, the consumption factor for a company operating in the sustaining mode in a temperate zone is 3.9 gallons per soldier per day.  This factor includes an additional 10 percent for waste.  Multiply 3.9 by 127 (the company strength) to obtain the total daily water requirement of 495.3 gallons.  Next, round 495.3 gallons up to 496 gallons.  Then, multiply the 496-gallon total daily water requirement by 5 (the number of days scheduled for field operations).  Your company requires 2,480 gallons of water to sustain its 127 soldiers for five days:

3.9 x 127 = 495.3 (round up to 496) x 5 = 2,480

Your commander also orders you to provide him with specific water requirements for drinking and personal hygiene for the same operation.  Use Table B-1 in Appendix B to determine these water requirements.  For the sustaining mode, use 1.5 as the consumption factor to determine the daily gallons-per-soldier drinking water requirement.  Multiply 1.5 by 127 (the company strength) to obtain the daily drinking water requirement (rounded up) of 191 gallons.  Multiply this daily drinking water requirement by the duration, in days, of the field operation.  Your company requires 955 gallons of drinking water for the five-day operation:

1.5 x 127 = 190.5 (round up to 191) x 5 = 955
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Table B-1 shows 1.7 as the consumption factor for personal hygiene.  Multiply 1.7 by 127 (the company strength) to obtain the total daily personal hygiene water requirement of 216 gallons.  After multiplying 216 gallons by 5 (the number of days that the operation will endure), you tell your commander that the company needs a total of 1,080 gallons of water for personal hygiene for the five-day operation:

1.7 x 127 = 215.9 (round up to 216) x 5 = 1,080

(round up to 1,080)

5.  
Determine Water Requirements of a Unit Operating in the Minimum Mode in an Arctic Environment.

It is important that you understand the process of calculating the daily water requirements of a unit operating in the minimum mode.  The following subparagraphs discuss water resources in the arctic environment and describe the process for calculating water requirements for a unit operating in the minimum mode in an arctic zone.

a.  
Water Resources.  Encourage soldiers to drink large quantities of water to prevent dehydration.  Use potable water in arctic zones only when you are required to do so.  In arctic regions, melting snow or ice provides only enough water for emergency use by individuals and small units.  It is impractical to use melting snow or ice to supply larger units due to the extensive fuel requirements.  Dominant water sources include--

o 
unfrozen water underlying frozen rivers and lakes.

o 
civilian and military-constructed wells.

Locating and exploiting water sources that are convenient for water support operations pose unusual support problems.

b.  
Water Requirements For a Battalion.  A higher echelon provides potable water support for a battalion.  Battalion water requirements are supplied as they are needed.  The following subparagraphs discuss the water requirements of a battalion operating in the minimum mode.

You are part of an infantry battalion that is comprised of 711 soldiers.  These soldiers are entrenched in an arctic zone and are cut off from friendly forces.  Your commander orders you to provide him with the total minimum water requirement of the battalion for seven days.  Based on your report, the commander will request a seven-day resupply of water from higher headquarters.  Figure 1-2 shows the water consumption factors for units operating in arctic zones.
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Figure 1-2.  Arctic zone consumption factors

(gallons per soldier per day)

As shown in Figure 1-2, the consumption factor for a battalion operating in the minimum mode in an arctic zone is 4.2 gallons per soldier per day.  This factor includes an additional 10 percent for waste.  Multiply 4.2 by 711 (the battalion strength) to obtain the total daily water requirement of 2,986.2 gallons.  Round 2,986.2 gallons up to 2,987 gallons.  Now, multiply the 2,987-gallon total daily minimum water requirement by 7 (the number of days for which you request resupply).  Your commander must request 20,909 gallons of water for the battalion.

4.2 x 711 = 2,986.2 (round to 2,987) x 7 = 20,909

Your commander is concerned about how many of the 20,909 gallons will be used for field feeding the soldiers in the battalion.  Table B-3 in Appendix B provides the factor to use to determine the total field feeding minimum water requirement of the battalion.  According to Table B-3, the consumption factor for a battalion operating in the minimum mode is 0.8 gallon.  Multiply 0.8 by 711 (the battalion strength) to obtain a daily field feeding water requirement (rounded up) of 569 gallons.  Multiply the daily field feeding water requirement by 7 (the number of days for which you request resupply).  Your commander requires 3,983 gallons of water to field feed the battalion for seven days:

0.8 x 711 = 568.8 (round up to 569) x 7 = 3,983

6.  
Determine Water Requirements of a Unit Operating in the Sustaining Mode in a Tropical Environment.

The following subparagraphs discuss water resources in the tropical environment.  They describe the process for calculating the water requirement of a unit operating in the sustaining mode in a tropical zone.
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1-10
a.  
Water Resources.  You can expect water sources to be abundant in tropical regions.  Rivers, streams, lakes, ponds, wells, and local water systems are possible water sources.  However, dense vegetation and a lack of roads may pose significant and unusual problems in exploiting these sources.  The consumption of drinking water by individuals increases due to high temperatures and humidity.  You may exploit the water sources discovered by combat forces by using individual or small-unit purification procedures or devices.

b.  
Water Requirements For Brigades and Divisions.  Brigades and divisions use the same factors in determining their water consumption requirements.  In the BSA and DSA, add the water requirement for medical treatment to the water requirements of lower echelons.  The brigade sets the procedures and the allocations for subordinate units.  Water support for the brigade comes from the division supply and transport (S&T) battalion or the main supply battalion (MSB).  Additional water usage is provided for brigades and higher echelons because these echelons, unlike lower levels, provide medical treatment.  The division materiel management center (DMMC) or the S&T battalion in the light infantry division (LID) provides centralized water resources management.  In addition to the control measures that are taken at the unit and the brigade levels, the DMMC assumes management responsibility for division-area water sources detection, purification, storage, distribution, and cooling.  Additional water usage is provided for divisions because they, unlike lower echelons (other than brigades), also provide medical treatment.  Brigades and divisions use the same factors in determining their water consumption requirements.  The following subparagraphs discuss only the water requirements of a division operating in the sustaining mode.

You are part of an LID that is comprised of 10,302 soldiers who are operating in the sustaining mode.  It is your task as a staff officer to provide your commander with the division's water requirements.

Your commander is concerned about the tropical heat and the number of heat casualties that may occur if the appropriate amount of water is not available.  In addition, he is concerned about the amount of water that is available for division-level medical treatment.  He orders you to provide him with the total water requirement for an operation that is to be conducted in the sustaining mode.  The operation will last 10 days.  Figure 1-3 shows the water consumption factors for units operating in tropical zones.

As shown in Figure 1-3, the consumption factor for a division operating in the sustaining mode is 8.9, which includes an additional 10 percent for waste.  Multiply 8.9 by 10,302 (the 
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division strength) to obtain the total daily water requirement.  Rounded up, this requirement is 91,688 gallons.  Your next step is to multiply the daily requirement by 10 (the number of days in the operating period) to obtain a total water requirement of 916,880 gallons:

8.9 x 10,302 = 91,687.8 (round up to 91,688) x 10 = 916,880
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Figure 1-3.  Tropical zone consumption factors

(gallons per soldier per day)

Your commander's concern about the amount of water required for division-level heat casualty treatments and division-level medical treatments prompts you to calculate the amount of water that the division requires for these two tasks.  Table B-2 in Appendix B provides the factors to use to determine the amount of water that is required for both division-level heat casualty treatments and division-level medical treatments.  This table shows the consumption factor for heat casualty treatments at the division level to be 0.2 gallon of water per soldier per day.  For division-level medical treatments, the consumption factor is 0.4 gallon per soldier per day.  Multiply the appropriate factor by the division's strength and the duration of the operation.  For heat casualty treatment, the requirement is 20,610 gallons:

0.2 x 10,302 = 2,060.4 (round up to 2,061) x 10 = 20,610

For division-level medical treatment the requirement is 41,210 gallons:

0.4 x 10,302 = 4,120.8 (round up to 4,121) x 10 = 41,210
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7.  
Determine Water Requirements For a Unit Operating in the Minimum Mode in an Arid Environment.

The following subparagraphs discuss water resources in an arid environment.  They describe the process for calculating the water requirements of a unit operating in the minimum mode in an arid zone.

a.  
Water Resources.  Available water sources in arid regions are dispersed widely.  Therefore, you must transport water to the point of use.  Surface fresh water is almost nonexistent, and available subsurface water varies from region to region.  To prevent heat casualties, individuals must consume much more water than they would consume in a temperate region.  Cool drinking water encourages soldiers to drink the large quantities of water that they require..  To cool water most efficiently, cool it close to the point of actual consumption.  Commanders and supervisors ensure that drinking water is available and that soldiers drink sufficient quantities to maintain combat effectiveness.  Use potable water to meet nonpotable water requirements when untreated water is not available.  The provision of a separate nonpotable water distribution system is not feasible.  A large water storage and distribution system is required due to the lack of water sources.  GS units provide this capability.  Aim major tactical operations at controlling scarce water sources.  Using potable water to meet nonpotable water requirements increases the total potable water requirements.  Nonpotable water requirements include centralized hygiene, laundry, vehicle maintenance, construction, and aircraft maintenance.

b.  
Water Requirements of a Corps and of Echelons above Corps.  The corps support command (COSCOM) MMC manages water resources in the corps.  If the corps is part of a joint task force, the MMC coordinates the Army's water responsibilities.  Other services normally provide their own water support.  Additional water usage is provided for the corps or the EAC level because these echelons, unlike BSAs or DSAs, have increased water requirements for vehicle and aircraft maintenance, construction, centralized hygiene, laundry, and hospital-level medical treatment.  When the exact numbers and types of hospitals are unknown, use 2.8 gallons per soldier per day to estimate hospital water requirements.

You are attached to the 16th Corps as a staff officer.  The corps consist of 33,221 nondivisional troops; 4,710 armored cavalry regiment personnel; 34,213 personnel from two mechanized infantry divisions; and 12,947 personnel attached to a motorized division (85,091 total).  You are tasked with determining the total daily water requirement for the corps and the specific daily water requirements for centralized hygiene, vehicle maintenance, and 
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field feeding.  Figure 1-4 shows the water consumption factors for units operating in arid zones.
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Figure 1-4.  Arid zone consumption factors

(gallons per soldier per day)

As shown in Figure 1-4, the consumption factor for a corps operating in the minimum mode in an arid zone is 9.5.  Multiply 9.5 by 85,091 (the corps strength) to obtain the total daily gallons-per-soldier water requirement (rounded up) of 808,365 gallons:

9.5 x 85,091 = 808,364.5 (round up to 808,365)

The consumption factor for centralized hygiene is zero for a unit operating in the minimum mode, as shown in Appendix B, Table B-4.  Therefore, no water for centralized hygiene is supplied to the corps when the corps is operating in the minimum mode.  Vehicle maintenance, on the other hand, uses a factor of 0.2 gallon.  Multiply 0.2 by 85,091 (the corps strength) to obtain the daily water requirement of 17,019 gallons for vehicle maintenance:

0.2 x 85,091 = 17,018.2 (round up to 17,019)

Use the same consumption factor (2.8) to determine the daily water requirement, in gallons, for hospital-level medical treatment, regardless of whether the corps is operating in the sustaining or the minimum mode.  For example, to determine the daily water requirement for a corps operating in the sustaining mode, multiply 2.8 by 85,091 (the corps strength).  The daily water requirement equals 238,255 gallons:

2.8 x 85,091 = 238,254.8 (round up to 238,255)

QM3506
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Determine the daily water requirement for field feeding a corps operating in the minimum mode by multiplying 0.8 (the consumption factor) by 85,091 (the corps strength).  The daily water requirement for field feeding the corps equals 69,073 gallons:

0.8 x 85,091 = 68,072.8 (round up to 68,073)

8.  
Determine Per-Soldier Per-Day Water Consumption Requirements.

As paragraphs 4 through 7 show, there is a direct relationship between water consumption requirements, the number of people in the force structure, and the climatic zone.  For example, Table B-2 in Appendix B shows that a brigade operating in the sustaining mode in a tropical zone requires 3.0 gallons of water per soldier per day.  To locate this information, find the applicable echelon section in the table.  In this case, it is the brigade and division section.  Then, look in the column headed FUNCTION, and find "Drinking."  Next, find the number in that row that is in the column under the heading SUSTAINING.  The answer is 3.0 gallons per soldier per day.  On the other hand, using the same procedure to determine the daily water requirements of a brigade operating in the sustaining mode in an arctic zone, you obtain the requirement of 2.0 gallons per soldier per day (Appendix B, Table B-3).  Use this procedure to determine the daily gallons-per-soldier requirement for all units in all environments.  The following subparagraphs provide additional details concerning specific water requirements.

a.  
Drinking.  Drinking water must be potable.  The amount of drinking water that is needed depends on the--

o 
climate.

o 
intensity of work.

o 
type of battlefield.

Since the water reserve of the body is small, the soldier must replace the loss by drinking water.

b.  
Heat Treatment.  Water needed for heat treatment includes ice or cold water used to reduce the body temperature of a heatstroke patient.  It should be potable, but in an emergency, use any available water.  The following subparagraphs discuss heat treatments.

o 
Heatstroke affects about one of every 1,000 soldiers in arid and tropical zones.

o 
The amount of water needed for heat treatment is small in temperate and arctic zones.
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o Wearing mission-oriented protective posture (MOPP) clothing for long periods increases heat treatment requirements.

c.  
Personal Hygiene.  Water used for personal hygiene must be potable.  Personal hygiene requirements include water for--

o shaving daily, since the protective mask does not fit properly over a beard.

o brushing teeth, usually after each meal.

o washing, since scheduled showers are only once a week, and daily sponge baths are necessary.

d.  
Centralized Hygiene.  Centralized hygiene requirements include water used in showers.  Potability is not mandatory.  However, local medical personnel may require treated water.  The Surgeon General recommends showering at least weekly, regardless of location, season, or level of combat activity.

e.  
Food Preparation.  General consumption planning factors exist for various environments and for various locations on the battlefield.  The basis for these factors is a ration policy of two B Rations and one meal, ready to eat (MRE) per day.  The actual factor to use depends on the ration policy established by the commander.  Water requirements for food preparation include the following:

o 
MREs require 0.25 gallon per meal.

o 
B Rations require 1.25 gallons per meal per soldier for rehydration and kitchen sanitation.

o 
T Rations require no water for food rehydration.  The water required to heat each T Ration is 0.5 gallon.

o 
Individual mess equipment.  One soldier requires 1.0 gallon of water to sterilize utensils and to clean up.

Use potable water to prepare food, sanitize kitchen utensils, and clean individual mess equipment.  To reduce water requirements, frequently use B Rations and disposable eating utensils or use MREs.

f.  
Laundering.  Laundering is done at the rear of the division.  Climatic conditions and troop health set the water requirement.  Under normal conditions, laundering may be done weekly.  Base laundry water requirements on one change of 
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clothing per soldier per week.  There is no requirement for potable water.  Develop hospital laundry requirements separately.

g.  
Medical Staff.  Division medical personnel use water to wash ambulance interiors, litters, patients, instruments, and themselves.  Use only potable water for medical applications.

9.  
Determine Work Load and Equipment Water Consumption Requirements.

There are no direct relationships between some water consumption requirements and the number of people.  The requirements described below are based on the work load or the number of equipment items.

a.  
Hospital Medical Treatment.  The work load or the number of equipment items sets the water requirements.  These requirements include water uses common to medical facilities in echelons above division (EAD).  Not included are staff requirements common to all personnel in the theater.  Use only potable water due to the increased susceptibility of patients to infections.  Water use by medical facilities depends on the number of each type of facility in the theater of operations and the number of casualties treated.  Hospital requirements include water used in the laundering of linens, gowns, towels, and other medically related articles.

b.  
Nuclear, Biological, and Chemical Decontamination.  Nuclear, biological, and chemical (NBC) decontamination requirements include water for decontaminating personnel and equipment.  The amount of water needed depends on the frequency, intensity, and location of enemy attacks.  Currently, recommended water requirements include the following:

o 
12.4 gallons for biological or radiological decontamination of an individual.

o 
100 gallons for hasty equipment decontamination.

o 
450 gallons for deliberate decontamination of a major end item.

Water for NBC decontamination does not have to be potable.

Chemical decontamination normally does not require showering.  However, water used to decontaminate personnel must meet the standards that local medical personnel set for shower water.

c.  
Vehicle Maintenance.  Vehicle maintenance requirements include water to replace vehicle coolant.  For the best estimate, find out the number of vehicles and the radiator capacity of 
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each.  If you know only the number of vehicles with radiators, use the following factors:

o 
0.5 gallon per vehicle per day in temperate, tropical, and arctic zones.

o 
1 gallon per vehicle per day in an arid zone.

If you do not know the number of vehicles, use 0.2 gallon per soldier per day as an estimate in all zones.

This water does not need to be potable, however, water with a high salt concentration may cause corrosion.

d.  
Mortuary Affairs.  Mortuary Affairs (MA) requirements include water for--

o 
preparing remains for processing and shipment.

o 
cleaning vehicles and GRREG personnel.

o 
providing 6 gallons per soldier killed in action (KIA) for temporary burial in the division area.

o 
providing 50 gallons per soldier KIA for full mortuary services.

This water does not need to be potable.

e.  
Engineering Construction.  These requirements include water for the following:

o 
road construction.

o 
airfield construction.

o 
quarry operations.

o 
asphalt plant operations.

o 
well drilling.

o 
pipeline testing.

o 
concrete construction.

Such water does not need to be potable.  However, water with high salt content may cause long-term corrosion and reduce the strength of concrete.  Computations for water requirements for engineer construction cannot be on a per-soldier-per-day basis due to construction variables in diverse theaters.  Since you must estimate nonpotable water consumption in an arid zone, use 0.5 gallon per soldier per day as an estimated factor for nonpotable water consumption at the division level.  Use 1.5 gallons per soldier per day at the corps level and above.
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f.  
Aircraft Washing.  Aircraft-washing requirements include water for washing turbines and for flight operations.  Potable water is not necessary, but the salt content must be extremely low.  Because the numbers and types of aircraft in units vary, aircraft-washing requirements do not lend themselves to a per-soldier-per-day planning factor.  For a realistic estimate, use the following factors:

o 
Find out the total number of aircraft engines and the number of aircraft with and without auxiliary power units (APUs).

o 
In nonarid environments, aircraft washing requires 5 gallons per engine per day.

o 
Arid environments require 10 gallons per engine and an additional 5 gallons for aircraft with on-board APUs.

o 
In an arid zone, nonpotable water requires an estimated consumption use of 0.2 gallon per soldier per day where aircraft density is unknown.  The basis for this estimate is the total Army aircraft densities.

10.  
Provide Consumption Verification.

Consumption factors are based on modified World War II and Korean War experiences.  Consumption factors are used when actual experience data are not available.

a.  
Consumption Factors.  Use the consumption factors provided in this subcourse when a lack of actual data exists.  Use them at the beginning of a deployment.

b.  
Experience Factors.  Keep an accurate record of water consumption for more accurate planning.  Obtain the rate of water usage from these data.  Maintain a continual verification of consumption as compared to supply.

PART B - WATER PURIFICATION

1.  
Determine Water Production Capability.

You must often compute the equipment needed to provide the total

daily water requirement.  To do this, divide the total daily

water requirement by the daily production capability of one

purification unit.  The daily production capability depends on

several factors.  These factors include the GPH rating of the

ROWPU (600-GPH or 3,000-GPH); type and temperature of the water

source (fresh, brackish, or salt); and the daily hours of

operation.  This information is in Section I of the appropriate


1-19
QM3506

TOE for each section, detachment, or team.  Under normal conditions, operate water purification equipment 20 hours per day and allow four hours of downtime for operator and crew maintenance.  Temperature affects the production capability of purification .equipment.  A raw water temperature of 500F reduces the ROWPU production capability by 50 percent.  This information, however, is often not available during planning stages.

a.  
Water Classifications.  Production capacity of the purification equipment depends on the type of water source.  The following subparagraphs discuss the different types of water sources.

(1) 
Fresh Water.  Fresh water has a total dissolved solids (TDS) concentration of less that 1,500 parts per million (ppm).

(2) 
Brackish Water.  Brackish water is high in minerals and has a TDS concentration between 1,500 ppm and 15,000 ppm.

(3) 
Salt Water (Seawater).  Salt water has a TDS concentration greater than 15,000 ppm.

b.  
Water Supply Section.  When computing the amount of equipment, these variables must be considered:

o 
quantity of water required.

o 
rating of the purification equipment.

o 
type of water source.

o 
raw water (source) temperature (if available).

(1) 
Situation, Example.  Your division requires 120,000 gallons of potable water per day.  The division is deployed in a temperate zone and is operating in the sustaining mode.  The division requires how many 3,000-GPH ROWPUs? 

(2) 
Solution, Example.

Each ROWPU runs 20 hours per day.

20 hours x 3,000 GPH = 60,000 gallons per day (GPD)

	120,000 gallons required
	=   Two ROWPUs

	60,000 gallons per ROWPU
	


c.  
Nondivisional Water Support.  Corps and EAC provide nondivisional water support on an area basis.  EAC QM supply companies operating ROWPUs retain their erdlators until replacement by 3,000-GPH ROWPUs.  (Erdlator units use coagulation, sedimentation, filtration, and disinfection to treat 
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water.  An erdlator may be used to treat only fresh water.)  The nondivisional water section of each EAC QM supply company has four 3,000-GPH ROWPUs with which to establish four water purification points.  Each water purification point can produce 60,000 GPD of potable water from fresh water or 40,000 GPD of potable water from salt water, based on 20 hours of production per day.

d.  
Divisional Water Support.  The MSB supply and service (S&S) company provides divisional water support.  Water purification points are set up at water sources in each BSA and at up to two points in the DSA.  Depending on mission, enemy, terrain, troops, and time available (METT-T) factors, you may collocate division and brigade Class I distribution points with water points.  The following subparagraphs describe the organization for divisional water support within heavy, airborne, air assault, and light infantry divisions; the armored calvary regiment; and separate brigades.

(1) 
Heavy Divisions.  There is a water section in armored, infantry, and mechanized division.  Each section has ten 600-GPH ROWPUs.  Each section provides 120,000 GPD of potable water from fresh water or 80,000 GPD of potable water from salt water.

(2) 
Airborne Divisions.  The water section in an airborne division has eight 600-GPH ROWPUs.  This section provides 96,000 GPD of potable water from fresh water or 64,000 GPD of potable water from salt water.

(3) 
Air Assault Divisions.  The water section of the air assault division has eight 600-GPH ROWPUs.  This section provides the same quantity of potable water as the airborne division.

(4) 
Light Infantry Divisions.  The water section of a light infantry division has six 600-GPH ROWPUs.  This section provides 72,000 GPD of potable water from fresh water or 48,000 GPD of potable water from salt water.

(5) 
Armored Cavalry Regiment.  The water section in the support squadron has four 600-GPH ROWPUs.  This section provides 48,000 GPD of potable water from fresh water or 32,000 GPD of potable water from salt water.

(6) 
Separate Brigades.  The water section in a separate brigade has four 600-GPH ROWPUs.  This section provides the same quantity of potable water as the water section in the ACR.
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e.  
Water Purification Teams.  The water purification teams (TOE 10570LC) operate the four tactical 3,000-GPH ROWPUs.  The teams are deployed in the corps area to augment corps-level DS purification units.

f.  
Water Purification Detachments.  The water purification detachment operates ten 3,000-GPH ROWPUs.  The ROWPUs operate on any large water source and are located near base terminals.  However, the detachment location may be in the division area, depending on the tactical situation.

2.  
Perform Production Computation.

Refer to the method of computations in Part A of this subcourse.  Use this method for the following situations and solutions.

a.  
Situation, Example 1.  As the supply and materiel management officer, calculate the amount of purified water that you need to support a company operating in the sustaining mode.  There are 625 soldiers of an infantry Bn in an airborne division deployed in a temperate location in which there is a freshwater source.  How many water purification points will it take to support the soldiers? 

b.  
Solution, Example 1.  Consult Figure 1-1, and find the daily water requirement per soldier per day.  In this case, it is 3.9 gallons:

625 soldiers x 3.9 gallons = 2,437.5

Round up 2,437.5 up to 2,438 gallons.

	 2,438 gallons required
	  =   .04 or 4 percent

	60,000 gallons per ROWPU
	


The solution shows that the company would be using only 1 percent of a water purification point's total daily capacity.

c.  
Situation, Example 2.  You are the supply and materiel management officer of an air assault division.  Calculate the amount of water needed daily to support two battalions deploying to an arid environment.  Each battalion has 563 soldiers and will be under the sustaining mode.  You will use saltwater sources for the water points.  How many ROWPUs will you need to support this mission? 

d.  
Solution, Example 2.  Consult Figure 1-4, and find the daily water requirements per soldier per day.  In this case, 8.7 gallons are needed:

Two battalions x 563 soldiers = 1,126 soldiers
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1,126 soldiers x 8.7 gallons = 9,796.2 gallons

One 400-GPH (SALT) ROWPU x 20 hours = 8,000

Round up 9,796.2 to 9,797.

	9,797
	=  1.22 or 2 ROWPUs

	8,000
	


The solution shows that you will need 2 ROWPUs.

e.  
Situation, Example 3.  As the supply and materiel management officer, calculate the amount of purified water that you need to support a mechanized infantry division operating in the sustaining mode.  There are 17,523 soldiers deployed in a temperate location which has a freshwater source.  How many additional 600-GPH ROWPUs will you require to support the division? 

f.  
Solution, Example 3.  Consult Figure 1-1, and find the daily water requirement per soldier per day..  In this case, it is 8.9 gallons:

17,523 soldiers x 8.9 gallons = 155,954.7 GPD

Round 155,954.7 GPD up to 155,955 GPD.

A mechanized infantry division has ten 600-GPH ROWPUs.  The ROWPUs produce 120,000 GPD with fresh water as a source.

155,955 GPD - 120,000 GPD = 35,955 GPD

One 600-GPH ROWPU x 20 hours = 12,000 GPD

	35,955 GPD
	=  2.9 or 3 ROWPUs

	12,000 GPD
	


PART C - WATER STORAGE

1.  
Determine Water Storage Requirements.

Storage of large amounts of potable water usually is not required in temperate, tropical, and arctic regions.  The raw water sources can meet the unit's nonpotable water requirements, and the water purification section's organic storage tanks can meet the unit's potable water requirements.  In arid regions, storage of large quantities of potable water is necessary because the use of potable water is for both potable and nonpotable requirements.  Brigades and divisions deployed in arid regions will have additional storage teams assigned.  You may need raw water storage to provide source water for purification equipment.
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a.  
Nondivisional Water Storage.  The water storage capability for the EAC QM supply company includes the following:

o 
forty 3,000-gallon onion tanks (120,000 gallons).
o 
four 3,000-gallon SMFTs (12,000 gallons).
o 
four FAWPSSs (12,000 gallons).
The listed equipment gives the EAC QM supply companies a storage capacity of 144,000 gallons of water.

b.  
Divisional Water Storage.  Each division has specific storage equipment.  The division's equipment is listed in the following subparagraphs.

(1) 
Heavy Divisions.  The water storage capability for each heavy division includes the following:

o 
twenty 3,000-gallon onion tanks for storage (60,000 gallons) and ten onion tanks are used for backwashing (30,000 gallons).

o 
two 3,000-gallon SMFTs (6,000 gallons).

o 
three FAWPSSs (9,000 gallons).

The listed equipment gives each heavy division a storage capacity of 105,000 gallons of water.

(2) 
Airborne Divisions.  The water storage capability for each airborne division includes the following:

o 
sixteen 3,000-gallon onion tanks for storage (48,000 gallons) and eight onion tanks are used for backwashing (24,000).

o
two 3,000-gallon SMFTs (6,000 gallons).

o
three FAWPSSs (9,000 gallons).

The listed equipment gives each airborne division a storage capacity of 87,000 gallons of water.

(3) 
Air Assault Divisions.  The water storage capability for each air assault division includes the following:

o 
sixteen 3,000-gallon onion tanks for storage (48,000 gallons) and eight onion tanks are used for backwashing (24,000).

o 
three FAWPSSs (9,000 gallons).
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The listed equipment gives the air assault divisions a storage capacity of 81,000 gallons of water.

(4) 
Light Infantry Divisions.  The water storage capability for each LID includes the following:

o 
twelve 3,000-gallon onion tanks for storage (36,000 gallons) and six onion tanks are used for backwashing (18,000).

o
three 3,000-gallon SMFTs (9,000 gallons).

o
five FAWPSSs (15,000 gallons).

The listed equipment gives each LID a storage capacity of 78,000 gallons of water.

(5) 
Armored Cavalry Regiments.  The water storage capability for each -ACR includes the following:

o 
eight 3,000-gallon onion tanks for storage (24,000 gallons) and four onion tanks are used for backwashing (12,000).

o 
two FAWPSSs (6,000 gallons).

The listed equipment gives each ACR a storage capacity of 42,000 gallons of water.

(6) 
Separate Brigades.  The water storage capability for each separate brigade includes the following:

o 
eight 3,000-gallon onion tanks for storage (24,000 gallons) and four onion tanks are used for backwashing (12,000).

o
two 3,000-gallon SMFTs (6,000 gallons).

o
two FAWPSSs (6,000 gallons).

The listed equipment gives each separate brigade a storage capacity of 48,000 gallons of water.

c.  
Water Purification Teams.  The water storage capability for a water purification team is 120,000 gallons.  The team has forty 3,000-gallon onion tanks.

d.  
Water Purification Detachments.  The water storage capability for a water purification detachment is 300,000 gallons.  The detachment has 100 3,000-gallon onion tanks.
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e.  
Water Supply Companies.  The water supply company operates a bulk storage and distribution facility for GS water operations.  The company has two 800,000-gallon PWS/DS.  The total storage capacity is 1.6 million gallons.

2.  
Compute Water Storage Requirement.

To compute the total water storage requirement, determine the unit's environment and daily water requirement on the battlefield based on the unit's echelon.  Double the daily water requirement at corps and EAC to provide an additional day of supply at these levels.  Then, compute the number of water supply companies needed to store the total requirement by dividing the doubled daily water requirement by 1.6 million (the storage capacity in gallons of one water supply company).  Allocate the companies in the corps and COMMZ to store that portion of the total requirement found in each area.

a.  
Situation, Example 1.  As the supply and materiel management officer, calculate the amount of purified water that you need in storage to support an LID operating in the sustaining mode.  There are 10,523 soldiers deployed in a temperate zone.  No local water sources are available.  How many additional 3,000-gallon onion tanks will you require to support the LID? 

b.  
Solution, Example 1.  Consult Figure 1-1, and find the daily water requirement per soldier per day.  In this case, it is 7.0 gallons:

10,523 soldiers x 7.0 gallons = 73,661 GPD

Double the daily amount of water required for storage:

2 x 73,661 = 147,322.0 GPD

The LID has a storage capacity of 36,000 gallons.

147,322 gallons - 36,000 gallons = 111,322 gallons

Each onion tank has a capacity of 3,000 gallons.  Divide 111,322 gallons by 3,000 gallons to obtain the number of onion tanks that you require:

	111,322 gallons
	=  37.1 or 38 onion tanks

	3,000 gallons
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c.  
Situation, Example 2.  As the supply and materiel management officer, calculate the amount of purified water that you need in storage to support a corps of 47,411 soldiers deployed in an arid zone and operating in the sustaining mode.  The corps requires how many water companies? 

d.  
Solution, Example 2.  Consult Figure 1-4, and find the daily water requirement per soldier per day.  In this case, it is 18.4 gallons:

47,411 soldiers x 18.4 gallons = 872,362.4 GPD 

Round up 872,362.4 GPD to 872,363 GPD.

Double the daily amount of water required for storage:

2 x 872,363 = 1,744,726 gallons.

Each water supply company has a water storage capability of 1.6 million gallons.  Divide the doubled daily water requirement by the storage capability of one water supply company.

	1,744,726 gallons
	=  1.0

	1,600,000 gallons
	


The corps' storage requirement would take one water company's storage capacity.

e.  
Situation.  Example 3.  A brigade in an arid zone is operating in the minimum mode.  How many of the brigade's soldiers can one water purification team support?  Use the doubled daily water requirement for storage calculation.

f.  
Solution, Example 3.  Consult Figure 1-4, and find the daily water requirement per soldier per day.  In this case, it is 6.2 gallons.

The water purification team provides a storage capacity of 120,000 gallons.

Divide 120,000 gallons by 2 to determine the daily water requirement = 60,000.

Divide 60,000 gallons by 6.2 gallons, which is the daily water

requirement per soldier = 9,677.4

In this case, round down to 9,677.
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PART D - WATER DISTRIBUTION

1.  
Provide Water Distribution Equipment.

Each unit has sufficient organic distribution equipment authorized by the unit's MTOE to use in supply point distribution.  The organic equipment has enough capacity to supply the minimum water requirements in a temperate region while making only one resupply trip to the water point per day.  When the tactical situation allows, obtain additional water by making multiple trips to the water point.  The following subparagraphs provide brief descriptions of the various pieces of distribution equipment and their bases of issue.

a.  
400-Gallon Water Trailer.  The 400-gallon water trailer may be the optimum method of internal water distribution, depending upon the quantity of water required, the size of the unit, and the availability of a prime mover.  The primary disadvantage of using the 400-gallon water trailer is the loaded weight of 5,600 pounds.  This weight requires a prime mover of at least 2 1/2 tons.  Authorization of the trailer is under AR 71-13 as a TOE item.  This item of equipment is issued to each team in the mess section.  Also, it is issued to a company, detachment, or team which has 100 personnel and an available prime mover.  Use collapsible drums or pillow tanks if the detachment or unit is without a prime mover.

b.  
250-Gallon Collapsible Drum.  Transport of the 250-gallon collapsible drum can be in a 1 1/4-ton vehicle or trailer.  Delivery of the drum also can be by sling load, airdrop, or low-altitude parachute-extraction (LAPE).  The 250-gallon collapsible drum comes with a towing kit that allows the drum to be towed short distances over relatively flat terrain.  Authorization of the drum is provided under AR 71-13.  Authorization for this drum is provided for a company, team, or detachment of 100 personnel when there is no authorization for a 400-gallon water trailer.

c.  
160-Gallon Pillow Tank.  The 160-gallon pillow tank weighs less than 1,500 pounds when full.  The tank will fit in the high-mobility, multipurpose wheeled vehicle (HMMWV) or a 3/4-ton trailer.  It can be ground-mounted for distribution operations.  Authorization of the tank is provided under AR 71-13.  The basis of issue is five per LIB.  The tank is available as a CTA item to other units as supplemental distribution equipment.

d.  
55-Gallon Collapsible Drum.  Transport the 55-gallon collapsible drum in any Army vehicle.  The drum weighs 470 pounds when full.  Delivery can be by sling load, airdrop, or LAPE.  Authorization is provided under CTA 50-909.  The drum (on a basis 
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of three per unit) provides supplemental distribution equipment to companies, teams, and detachments operating in tropical and arid regions.  Also, authorization of the 55-gallon collapsible drum is provided for each air assault division and field artillery battalion.

e.  
5-Gallon Water Can.  Authorization of the 5-gallon water can under CTA 50-970 is provided as one per five individuals.  The can weighs approximately 42 pounds when full.

f.  
5-Quart Collapsible Water Carrier.  Authorization of the 5-quart collapsible water carrier under CTA 50-970 is provided as eight per infantry squad.  The water carrier holds 5 quarts of water.  When empty, it folds to pocket size.  Use the 5-quart collapsible water carrier to resupply the rifle squads on a direct exchange basis.  When water delivery is to the unit location, a squad member returns the empty carrier and exchanges it for a full one.  The squad member then returns the carrier to the squad.

2.  
Provide Aerial Water Resupply.

Water weighs 8.34 pounds per gallon.  This weight and the limited number of aircraft available for resupply operations make aerial water resupply unreasonable on a routine basis.  Resupply water by air with the 500-gallon, 250-gallon, or 55-gallon collapsible drum.  Perform this resupply effort only during emergency conditions or in the early stages of deployment.  When the supported unit requires sling-load support, it coordinates with both the water section and the supporting aviation elements of the parent division.  You may require airdrop support from the corps airdrop supply company when helicopters are not available or their use is not practical.

3.  
Determine Organizational Water Distribution.

The force structure for water distribution in a TO divides water distribution into DS and GS levels.  DS capabilities are sufficient to meet requirements in temperate, tropical, and arctic regions and to establish GS water systems in arid regions where sufficient water sources are not available.  The following subparagraphs describe nondivisional and divisional DS water distribution.

a.  
Nondivisional Water Distribution.  The water section distributes water to users using the user's organic equipment (for example, 400-gallon water trailers) or CTA equipment (for 
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example, 250-gallon collapsible drums).  The water section also distributes water to users when--

o 
the major consumers have no organic transportation assets and use the water section's 3,000-gallon SMFT.

o 
FAWPSS permits limited aerial or ground resupply to isolated units.

o 
the system provides a potable water delivery and storage system for units in a remote area.  It consists of six 500-gallon collapsible fabric water drums and one 125-gallons per minute (GPM) water pump.

b.  
Divisional Water Distribution.  Where surface water is not available, set up a dry water point distribution system and support the system with the unit's organic SMFTs.

(1) 
Heavy Divisions.  As in the nondivisional QM water supply unit, the FAWPSS resupplies isolated units.  The SMFTs establish dry water point distribution sites in BSAs and DSAs that do not have a water source.  Each heavy division has the following equipment:

o
two 3,000-gallon SMFTs (6,000 gallons).

o
three FAWPSSs (9,000 gallons).

(2) 
Airborne Divisions.  The airborne division also can establish several dry water points using the SMFTs and can resupply isolated units with the assigned FAWPSSs.  Each airborne division has the following equipment:

o
two 3,000-gallon SMFTs (6,000 gallons).

o
three FAWPSSs (9,000 gallons).

(3) 
Air Assault Divisions.  The division's TOE airlift requirements and reduced mobility have required elimination of the SMFT.  Therefore, the water section cannot deliver large quantities of water to the consumer.  The air assault division has three FAWPSSs (9,000 gallons).

Additionally, use the FAWPSS as a dry water point distribution center.

(4) 
Light Infantry Divisions.  Because of the limited vehicular mobility of the light infantry division (LID), the unit distributes water to the LIB.  Use the five FAWPSSs and the organic ROWPU's 5-ton prime mover to move water forward from the BSA to the LIB.  The BSA transfers water from the FAWPSS to 160-gallon pillow tanks located in the equipment operated by the battalion supply trains.  Units must pick up supplies at 
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battalion distribution points.  Each LID has the following equipment:

o
three 3,000-gallon SMFTs (9,000 gallons).

o
five FAWPSSs (15,000 gallons).

(5) 
Armored Cavalry Regiment.  The ACR uses two FAWPSSs (6,000 gallons) for resupply.

(6) 
Separate Brigades.  Use SMFTs to resupply consumers with no organic transportation.  Also use SMFTs as dry water points.  Each brigade has the following equipment:

o 
two 3,000-gallon SMFTs (6,000 gallons).

o 
two FAWPSSs (6,000 gallons).

Use FAWPSSs to resupply isolated units by air or ground.

c.  
Transportation Medium Truck Companies.  SMFTs issued to transportation medium truck companies (TOEs 55727L and 55728L) perform the line-haul mission.  This mission -is required early in theater development.  It is the primary means of distribution pending the emplacement of base terminals, tank farms, and TWDSs.  SMFTs come in two sizes: 3,000-and 4,570-gallons.  Issue the 4,570-gallon SMFT only in arid environments.  The transportation medium truck company (TOE 55727L) uses the M-872, 34-ton semitrailer to line-haul potable water in the 4,570-gallon SMFT to units in the corps and EAC.  The medium truck company (TOE 55728L) uses the M-871, 22-ton semitrailer to line-haul potable water in the 3,000-gallon SMFT to BSAs and DSAs from the PWS/DS in the corps support area.

4.  
Compute Water Distribution Requirements.

When additional water is required, make multiple trips to the water point with the available equipment when the tactical situation allows.  Situations and examples are given in the following subparagraphs.

a.  
Situation, Example 1.  You are the supply and materiel management officer for a light infantry division that is deployed in an arid environment.  One of the brigades is operating in an area where an there is no water source.  A SMFT must support the brigade.  The brigade has 1,495 soldiers to support.  The division has all of its SMFTs available for this mission.  How much water will the brigade need in the sustaining mode?  How many trips will the SMFTs have to make to support this distribution mission? 
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b.  
Solution, Example 1.  Consult Figure 1-4 to find the daily water requirement per soldier per day.  In this case, it is 11.1 gallons.

1,495 soldiers x 11.1 gallons = 16,594.5 gallons

Round up 16,594.5 to 16,595 gallons.

	16,595 gallons
	=  5.53

	3,000 gallons
	


Round up 5.53 to six trips for one SMFT.

	6 trips
	=  2 trips for each SMFT.

	3 SMFTs in LID
	


c.  
Situation, Example 2.  You are the supply and materiel management officer of an airborne division operating in a tropical environment.  You have been informed that an infantry Bn will not be able to pick up its unit's water supply due to intense combat conditions.  Aerial delivery must take place immediately.  The Bn has 420 soldiers.  How much water does the Bn need?  How many FAWPSS drums will it take to fulfill the mission? 

d.  
Solution, Example 2.  Consult Figure 1-3 to find the daily water requirements per soldier per day under intense combat conditions.  In this case, it is 5.5 gallons.

420 soldiers x 5.5 (minimum - water shortage and intense combat) = 2,310 gallons

	2,310 gallons
	=  4.62 drums

	500 gallons
	


Round up 4.62 to five drums.
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Practice Exercise

The following items will test your grasp of the material covered in this lesson.  There is only one correct answer for each item.  When you have completed the exercise, check your answers with the answer key that follows.  If you answer any item incorrectly, study again that part of the lesson which contains the portion involved.

1.  
Which environment has the most distinct seasonal variations that can affect freshwater sources?

A.  Arid.

B.  Arctic.

C.  Tropical.

D.  Temperate.

Situation: Your battalion is deployed in a temperate zone and is operating in a sustaining mode.  Your personnel strength is 422 soldiers.  Your commander orders you to follow the standard ration policy that requires two B Rations and one MRE per day.  Use this situation and Figure 1-5 to answer questions 2 through 4.

2.  
You plan how many gallons of potable water per soldier on a daily basis?

A.  3.3.

B.  5.5.

C.  6.6.

D.  7.0.

3.  
How many gallons do you require for your total consumption for one day?

A.  1,393.

B.  2,321.

C.  2,786.

D.  2,954.

4.  
You estimate a requirement of how many gallons for field feeding for the battalion?

A.  127.

B.  338.

C.  1,182.

D.  2,532.
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Figure 1-5.  Temperate zone consumption factors

(gallons per soldier per day)
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5.  
Your computations show that you require how much water to prepare an MRE?

A.  0.25 gallon.

B.  1.25 gallons.

C.  1.50 gallons.

D.  2.80 gallons.

Situation: Your division of 11,595 soldiers is deployed in a tropical environment.  The division commander orders a standard ration policy requiring one MRE and two B Rations per day.  The division is operating in the sustaining mode.  Use Figure 1-6 and this situation to answer questions 6 through 8.

6.  
How many gallons of potable water does the division consume on a daily basis?

A.  60,886.

B.  71,206.

C.  103,196.

D.  114,801.

7.  
How many 600-GPH ROWPUs does the water supply section need to supply the daily water requirement under normal conditions?

A.  Two.

B.  Four.

C.  Nine.

D.  Ten.

8.  
The division uses how many gallons of potable water for drinking?

A.  19,712.

B.  34,785.

C.  42,902.

D.  68,411.

9.  
The source (raw water) temperature drops to 500F.  This reduces the ROWPU's production capability by what percent?

A.  30.

B.  40.

C.  50.

D.  60.
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Figure 1-6.  Tropical zone consumption factors

(gallons per soldier per day)
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10.  
How much potable water does a corps require in storage?

A.  One half of the daily water requirement.

B.  Three quarters of the daily water requirement.

C.  Double the daily water requirement.

D.  Triple the daily water requirement.
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LESSON

PRACTICE EXERCISE

ANSWER KEY AND FEEDBACK

Item
Correct Answer and Feedback.
1.  
D.
Temperate.

Temperate regions have seasonal variations.

(Page 1-7, paragraph 4a)

2.  
C.  
6.6.

See Figure 1-1 and Appendix B, page B-2, for temperate zone consumption factors.  (Page 1-7, paragraph 4b)

3.  
C.  
2,786.

To plan the water requirements, multiply the strength by the appropriate consumption factors.

422 soldiers x 6.6 gallons = 2,785.2

Round up 2,785.2 to 2,786.

(Page 1-7, paragraph 4b)

4.  
C.  
1,182.

To plan the water requirements, multiply the strength by the appropriate consumption factors.

422 soldiers x 2.8 gallons = 1,181.6

Round up 1,181.6 to 1,182.

(Page 1-7, paragraph 4b and Figure 1-5)

5.  
A.  
0.25 gallon.

MREs require 0.25 gallon per meal.  (Page 1-16, paragraph 8e)

6.  
C.  
103,196.

To plan the water requirements, multiply the strength by the appropriate consumption factors.

11,595 soldiers x 8.9 gallons = 103,195.5

Round up 103,195.5 to 103,196.

(Page 1-11, paragraph 6b and Figure 1-3)
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7.  
C.  
Nine.

You often must compute the size and composition of the water

supply section, detachment, or team needed to provide the

total daily water requirement.  To do this, divide the total

daily water requirement by the daily production capability of

one purification unit.

20 hours x 600 GPH = 12,000 GPD

11,595 soldiers x 8.9 gallons = 103,196 GPD

	103,196
	=  8.5 or 9 600-GPH ROWPUs

	12,000
	


(Page 1-20, paragraph 1b)

8.  
B.  
34,785.

See the water consumption tables in Appendix B.

11,595 soldiers x 3.0 gallons = 34,785

(Appendix B, page B-3)

9.  
C.  
50.

A raw water temperature of 500F reduces the ROWPU production capability by 50 percent.  (Page 1-20, paragraph 1)

10.
C.  
Double the daily water requirement.

To compute the total storage requirement, determine the location and daily water requirement on the battlefield (brigade, division, corps, or EAC).  Double the daily water requirement at corps and EAC to provide an additional day of supply at these levels.  (Page 1-26, paragraph 2)
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