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Chapter 1

Introduction

1-1. Purpose

a. This technical bulletin provides preventive medi-
cine (PVNTMED) information and guidance to mili-
tary and civilian personnel concerned with the loca-
tion, production, sanitary control, and surveillance of
field water supplies on land. The sanitary control and
surveillance of drinking water aboard all Army float-
ing vessels will be accomplished as specified in TB
43-0153. Information in this bulletin is to be used by
PVNTMED and water purification personnel during
field training exercises and actual combat deployment
to provide the best possible water for human consump-
tion and other purposes in the field. This technical bul-
letin applies to the Active Army, US Army Reserve,
and the Army National Guard.

b. Provisions of this publication are subject to three
international agreements: Standardization Agree-
ment (STANAG) 2136 (Minimum Standards of Water
Potability), STANAG 2885 (Procedures for the Treat-
ment, Acceptability and Provision of Potable Water
in the Field), and Quadripartite Standardization
Agreement (QSTAG) 245 (Minimum Requirements for
Water Potability). When an amendment, revision or
cancellation of this bulletin is proposed that will affect
or violate the agreement concerned, the preparing ac-
tivity will take proper action through international
standardization channels.

c. This bulletin is in support of AR 40-5, chapter
14,

1-2. References

Required and related publications are listed in appen-
dix A, sections I and II. Prescribed and referenced
forms are listed in appendix A, sections [Il and IV.

1-3. Explanation of abbreviations and terms

Abbreviations and special terms used in this bulletin
are explained in the glossary.

1-4. Responsibilities

The following responsibilities support the land-based
water resources management in contingency opera-
tions described in AR 700-136.

a. The Surgeon General, in addition to the responsi-
bilities cited in paragraph 3¢, AR 700-136, will review
Army publications related to the health protection of
field water supplies and usage.

b. Commanders at all levels will perform responsi-

bilities cited in paragraph 3g, AR 700-136.
c. The installation medical authority (IMA) will—

(1) Ensure the semiannual water trailer and tank
truck inspection program is conducted for all non-table
of organization and equipment (TOE) equipment (para
7-8d(2)).

(2) Assume the role of the command surgeon
when a command does not have a TOE surgeon.

d. The command surgeon will—

(1) Inspect and approve water sources and water
treatment methods and procedures (para 4k, AR
700-136).

(2) Approve water for distribution (para 1-4g(6)).

(3) Establish the frequency of water point inspec-
tions by PVNTMED personnel (paras 1-4g(3) and
5-7).

(4) Recommend the use of lower quality water in
emergency situations (para 3-3¢(2)).

(5) Recommend procedures to maintain the pota-
bility of water and protect the health of troops (para
4k, AR 700-136).

(6) Ensure the semiannual water trailer and tank
truck inspection program is conducted in garrison
(para 7-8a).

(7) Prescribe the chlorine residual required (chap
6, secII, and para 8-2).

(8) Recommend the use of cleaned and sanitized
fuel containers for potable water during extreme emer-
gency situations (paras C-3a and 7-3b).

(9) Ensure exposed surfaces of water purification
equipment and containers remain uncontaminated or
are decontaminated in the event chemical or biological
agents or nuclear weapons are employed on the battle-
field (para 7-7 and TM 3-220, para 7b).

e. The logistics staff officer per paragraph 4i, AR
700-136, will—

(1) Coordinate water source reconnaissance activi-
ties with water purification, engineer, and PVNTMED
personnel (para 4-6).

(2) Coordinate the production and distribution of
adequate quantities of potable water in the field (para
5-1a).

(3) Determine the requirements for potable water
based on operational guidance from the operations and
training officer, the command surgeon, and the con-
sumption factors listed in FM 10-52, appendix C.

f. Water purification personnel will—
(1) Conduct detailed reconnaissance for surface

1-1
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water sources (para 4-6).

(2) Operate and maintain water purification
equipment to ensure adequate quantity and quality of
potable water (paras 5-1a and 6-5a).

(3) Use appropriate auxiliary treatment devices
for removal of chemical agents (para 5-4).

(4) Dispose of contaminated treatment wastes
properly (para 5-4).

(5) Conduct tests of raw and product water for
chemical agents and radioactivity as necessary (para
5-9¢(2)). :

(6) Ensure that chemicals for treatment and
analysis are adequately stocked and have not expired
(para 5-1256(1)).

(7) Safeguard stored potable water from contam-
ination (para 5-11b).

(8) Examine water trailers and other containers
for cleanliness prior to issuing water (para 5-11c(3)
and FM 10-52, chap 7, sec I).

(9) Ensure exposed surfaces of water purification
equipment and containers remain uncontaminated or
are decontaminated in the event chemical or biological
agents or nuclear weapons are employed on the battle-
field (para 7-7 and TM 3-220, para 7b).

g. Preventive medicine personnel will—

(1) Evaluate the use of lower quality water in
emergency situations and advise the command sur-
geon of alternatives (para 3-3¢(2)).

(2) Assist in water source reconnaissance and test
raw water sources to determine suitability for treat-
ment by water purification units (paras 4-5, 4-6, and
4-8c).

(3) Perform periodic inspections of each water
point (para 5-7a and 5-13).

(4) Test treated water to ensure water quality
standards are being met (para 5-13a).

(5) Conduct bacteriological
5-13a(11)).

(6) Report results of water quality testing and sur-
veillance activities to the command surgeon for ap-
proving water for distribution (para 5-7).

(7) Inspect potable water treatment, storage, and
distribution equipment (chap 5, sec II, and chap 7, sec
I).

(8) Monitor chlorine residuai (para 6-3).

(9) Conduct a semiannual water trailer and tanker
inspection program in garrison (para 7-8).

(10) Inspect field shower points and personnel
decontamination stations (paras 8-8 through 8-12).

(11) Train and evaluate unit field sanitation
teams as specified in TC 8-3 and FM 21-10, appendix
A

h. The unit commander, per paragraph 4/, AR
700-136, will—
(1) Enforce water management (para 2-4).
(2) Provide members of the command with the re-

testing (para

quired amount of safe drinking water (AR 700-136,
para 4{(3)). .

(3) Ensure that all personnel are drinking ade-
quate amounts of water considering the environment-
al conditions and level of activity per FM 21-10, chap-
ter 3.

(4) Ensure that all personnel understand the dan-
gers.of drinking unsafe water (para 6-1).

(5) Appoint and use a field sanitation team per
AR 40-5, chapter 14 (para 6-3a).

(6) Ensure the field sanitation team has been
trained and can perform their duties per TC 8-3 and
FM 21-10.

(7) Ensure an adequate supply of field sanitation
team materials exists as per AR 40-5, chapter 14.

(8) Ensure the continued disinfection of potable
water in the field per FM 21-10, appendix A, task 5.

(9) Request approval to use alternative containers
under emergency conditions (para 7-3b).

i. Theunit field sanitation team will—

(1) Coordinate mess sanitation, field waste dispos-
al, and personal hygiene to prevent the spread of wa-
terborne diseases (para 6-3a).

(2) Check the unit supply for chlorine residual two
times a day or at frequent intervals to ensure adequate
residual per FM 21-10, appendix A, task 5 (para
6-3b).

(3) Chlorinate unit water supplies per FM 21-10,
appendix A, task 6.

(4) Provide advice on protection of water trailers
and other containers from heat to keep the water as
cool as possible in hot regions and from cold to keep it
from freezing in cold regions (para 6-3b(5)).

(5) Maintain adequate stocks of iodine tablets and
chlorination kit supplies per AR 40-5, chapter 14
(para 6-3b(4)).

(6) Ensure exposed surfaces of water containers
remain uncontaminated or are decontaminated in the
event chemical or biological agents or nuclear weapons
are employed on the battlefield (para 7-7, and TM
3-220, para 7b).

(7) Ensure all potable water containers (trailers,
drums, Lyster bags, and cans) are maintained in a
clean and sanitized condition (para 7-5).

(8) Inspect water containers on a quarterly basis
per FM 21-10, appendix A, task 4.

(9) Instruct unit personnel in the proper use of in-
dividual water purification tablets and other emergen-
cy water treatment techniques per FM 21-10, chapter
2,section IV.

J. Bath unit and personnel decontamination station
operators will—

(1) Request assistance from PVNTMED personnel
to conduct sanitary surveys of potential shower and
decontamination water sources when the presence of
infectious disease-producing organisms is suspected



(para 8-3).

(2) Operate and maintain their equipment to en-
sure the health of the troops (paras 8-1, 8-2, and 8-3).

(3) Use appropriate auxiliary treatment devices
for disinfection and removal of disease-producing or-
ganisms (paras 8-1, 8-2, and 8-3).

..(4) Dispose of shower wastewater and contam-

inated treatment wastes properly (para 8-4 and TM
3-220, para 20d(3)).

1-5. Technical assistance

-a. General. Requests for technical assistance should
be forwarded through command channels.

b. Continental United States (CONUS). Requests
should be addressed to the Commander, U.S. Army
Environmental Hygiene Agency (USAEHA), Aberdeen
Proving Ground, MD 21010-5422, with a copy fur-
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nished to Commander, U.S. Army Health Services
Command, ATTN: HSCL-P, Fort Sam Houston, TX
78234-6000.

¢. Outside Continental United States (OCONUS).
Requests from the—

(1) U.S. Army Europe and Seventh Army areas of
responsibility will be forwarded to Commander, 7th
Medical Command, ATTN: AEMPS-PM, APO New
York 09102,

(2) US. Army Western Command, U.S. Army,
Japan, and Eighth U.S. Army areas of responsibility
will be forwarded to Commander, U.S. Army Pacific
Environmental Health Engineering Agency—Sagami,
APO San Francisco 96343.

(3) U.S. Army South areas of responsibility will be
forwarded to Commander, U.S. Army South,
ATTN: Surgeon, APO Miami 34004.

1-3
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Chapter 2

Human Requirements for Potable Water

2-1. General

Few environmental factors impact more on individual
or unit well-being than the availability of an adequate
and safe potable water supply. Required water con-
sumption to prevent dehydration and promote physi-
cal and mental welfare varies with the climate, envi-
ronment, and level of physical activity. Additional in-
formation is given in TB MED 81; TB MED 507; FM
10-52-1, chapter 4; and FM 21-10, chapters 2 and 3.

2-2. Potability versus palatability

a. Potable water. One way that water may be classi-
fied is by how fit it is for drinking. Potable water is
free from disease-producing organisms, poisonous sub-
stances, and chemical or biological agents and radioac-
tive contaminants which make it unfit for human con-
sumption and many other uses. Potable water may or
may not be palatable.

b. Palatable water.

(1) Palatable water is pleasing in appearance and
taste. It is significantly free from color, turbidity,
taste, and odor. Also it is cool and aerated. Palatable
water may not be potable.

(2) Tempering the water to the optimum tempera-
ture of 60 °F plus or minus 10 °F (16 °C plus or minus
5 °C) can be accomplished by shading containers or
mechanically chilling or heating.

(3) Flavoring aids can mask unpleasant tastes or
odors in water.

2-3. Water planning factors

Personnel who fight or work in the field need water to
sustain their abilities. The amount of water necessary
to remain combat effective varies with the climate and
the season. Water planning factors for the develop-
ment of logistic support requirements are presented in
FM 10-52, appendix C.

2-4. Water management

a. The using unit commander will enforce water
management. In hot climates water management in-
cludes ensuring that troops drink adequate amounts of
water to prevent dehydration and heat casualties. In
areas where water supplies are scarce, water manage-
ment includes equal rationing to all personnel and giv-
ing priority to consumption over other uses such as
laundry or showers. In areas where water is not limit-
ed, water management includes minimizing waste
which, if not controlled, could form insect breeding
areas.

b. Water conservation, recycling, and reuse are dis-
cussed in chapter 9.

2-5. Body water loss

The healthy human body loses water by urinating,
breathing, and sweating. An individual subjected to
high heat stress may lose water in excess of 1 quart (1
liter) per hour by sweating. The sweat loss must be re-
placed to ensure combat effectiveness. Sustained dehy-
dration can result in heat stress; deterioration of per-
formance; and, if left untreated, ultimately death.

2-6. Water replacement

The preferred method of water replacement is taking
small amounts of water throughout the work period.
During a period of moderate activity with moderate
environmental conditions prevailing, the water re-
quirement is 0.5 quart (0.5 liter) or more per hour per
person and is best taken at 20- to 30-minute Intervals.
As activities or conditions become more severe, the in-
take should be increased accordingly. The table in FM
21-10, chapter 3, section I, shows how heat condition
information can determine required water intake and
work/rest cycles. The unit commander will provide the
required amount of safe drinking water. When suffi-
cient quantities do not exist, modify work/rest cycles
to prevent dehydation.

2-1
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Chapter 3

Field Water Quality Standards

3-1. Development of standards

Field water quality standards have been developed by
international agreements among the North Atlantic
Treaty Organization (NATO) Forces and the Quadri-
partite Armies. These organizations have agreed,
when operating on land, to adopt minimum require-
ments for potability of drinking water to be issued to
troops in combat zones or in any other strict emergen-
cy situations. The NATO STANAG 2136 provides
guidance on short term (1 to 7 days) standards under
these conditions while the QSTAG 245 provides guid-
ance on both short-term and long-term (greater than 7
days) standards. As a member of both organizations,
the United States has agreed to accept and provide wa-
ter meeting these standards when participating in mu-
tual logistical water support under these field condi-
tions.

3-2. Consumptive uses

a. Rationale. Field water quality standards provide
for the safety of the exposed population based on the
anticipated duration of consumption and the overall
health of the population. Some of these standards were
also developed to produce an aesthetically pleasing wa-
ter. These standards vary depending on the anticipat-
ed duration of use and the quantity of water con-
sumed.

b. Standards.

(1) Emergency situations. No standards apply

when personnel are cut off from supply lines and treat-

ed water is not available from quartermaster supplies.
Each individual should select the clearest, cleanest wa-
ter with the least odor and then treat the water using
individual water purification procedures. Such proce-
dures are limited to disinfection using iodine tablets,
chlorine ampules, or boiling (FM 21-10, chapter 2, sec-
tion IV).
(2) Short-term consumption.

(@) The standards in table 3-1 apply to units op-
erating for 7 consecutive days or less when the com-
mander, upon medical advice, determines that a field
operational condition exists which prevents troop ac-
cess to drinking water meeting long-term consumption
standards. The commander imposing the short-term
consumption standards must accept potential troop
performance degradation, increased incidence of dis-
ease, casualties from toxic substances, and reduced
combat efficiency with each day the imposition re-
mains in effect. These units would rely on water treat-
ment by man-portable water purification devices, if
available, or by individual water purification proce-
dures specified in (1) above.

(b) Untreated water sources should be tested for
compliance with the standards in table 3-1. Unit per-
sonnel should use the M272 Water Testing Kit (NSN
6665-01-134-0885) if chemical warfare is suspected
in their operating area. (TM 3-6665-319-10.)

(3) Long-term consumption. The standards in ta-
ble 3-2 apply to all situations more than 7 days where
treated water is produced by water purification units.

Table 3-1. Water quality standards for short-term consumption (7 consecutive days or less)

Constituent

Standard
(maximum acceptable limit)

PHYSICAL:

Turbidity
CHEMICAL:

Arsenic

Cyanide
BACTERIOLOGICAL:

Coliforms (as measured with the membrane filter technique)
CHEMICAL AGENTS:

Hydrogen cyanide

Lewisite

Mustard

Nerve agents
RADIOLOGICAL

Reasonably clear

2.0 mg/L
20.0 mg/L

1.0 per 100 mL

20.0 mg/L

2.0 mg/L

0.2 mg/LL

0.02 mg/L.

There are no concrete radiological standards. It has been assumed that
water is suitable for drinking if personnel can occupy the area
around the water source for a week or less without adverse physio-
logical effect.

3-1
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Table 3-2. Water quality standards for long-term consumption (more than 7 days)

Standard
Constituent (maximum acceptable limit)

PHYSICAL:

Color 50 units

Turbidity 5NTU
CHEMICAL:

Arsenic 0.2 mg/LL

Chloride 600.0 mg/L

Cyanide 2.0 mg/L

Magnesium 150.0 mg/L

pH 5.0-9.0 units

Sulfate 400.0 mg/L

Total dissolved solids 1500.0 mg/L
BACTERIOLOGICAL:

Coliform organisms (as measured with the membrane filter tech- 1.0 per 100 mL

nique)

CHEMICAL AGENTS:

Hydrogen cyanide 2.0 mg/L

Lewisite 0.2 mg/L.

Mustard 0.05 mg/L

Nerve agents : There is not yet enough data to set a practical long-term standard.
RADIOLOGICAL There are no concrete radiological standards. There is not yet enough

data to set a practical long-term standard.

3-3. Nonconsumptive uses

a. Rationale. The standards in table 3-3 were estab-
lished to protect troops from contracting diseases from
water that comes in contact with their skin or are inci-
dentally inhaled or ingested in small amounts. The
standards were also designed to protect equipment
and clothing from deterioration.

b. Standards. Water quality standards for noncon-
sumptive uses are presented in table 3-3.

c. Variances from water quality standards.
(1) Water of the next higher quality may be used
for any of the purposes listed in table 3-3 when water
conservation considerations permit.

(2) Water of the next lower quality will not be
used unless an emergency exists. The PVNTMED per-
sonnel will evaluate the situation and provide alterna-
tives to the command surgeon. The command surgeon
will recommend the use of lower quality water.

Table 3-3. Water quality standards for nonconsumptive uses

Water quality

Uses include

Potable water

>

Disinfected nonpotable fresh water

Nonpotable fresh water

Seawater

8

® A0 R TR A0 A TR 0 R TR A0

Mess operations such as food washing.
Personal hygiene such as shaving, brushing teeth, helmet baths, and
comfort cooling.

. Medical treatment.
. Photo processing for quality control.
. Ice production for food preservation and cooling.

Water hose and pipeline testing and flushing.

. Centralized hygiene such as field showers.
. Decontamination of personnel.

. Retrograde cargo washing.

. Heat casualty body cooling.

. Graves registration personnel sanitation.
. Well development.

Vehicle coolant.

. Aircraft washing.
. Pest control.
. Field laundry.

Concrete construction.

. Well drilling.

Vehicle washing.*

. Electrical grounding.

. Fire fighting.

. Nuclear, biological, and chemical (NBC)decontamination of materiel.
. Road construction.

*Seawater may lead to significant corrosion of some mechanical parts

3-2

. Consider nonpotable fresh water if available.
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(3) Only potable water will be used for showering, leptospirosis are endemic and prevalent.
bathing, or other bodily contact in areas— (b) When chemical agents may be present.
(@) Where diseases such as schistosomiasis and
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Chapter 4

Water Sources and Water Point Reconnaissance

Section |. Water Sources

4-1. General

Water may be derived from surface or ground water
sources including existing facilities. Surface water
sources are easy to develop but are very susceptible to
pollution and chemical agent contamination. Ground
water sources are less likely to be contaminated, but
require special well drilling equipment and more time
for development. Existing facilities that have been
damaged can be repaired or modified for use. This
chapter provides background material to assist
PVNTMED personnel in evaluating the available
water sources.

4-2. Surface water

Surface water sources are classified as fresh, brackish,
or salt water (seawater) depending on the concentra-
tion of total dissolved solids (TDS). Fresh water has a
TDS concentration of less than 1,500 ppm. Brackish
waters are high in minerals and have a TDS concentra-
tion between 1,500 ppm and 15,000 ppm. Salt waters
have a TDS concentration greater than 15,000 ppm.

4-3. Ground water

Generally, ground water has less chemical or biological
contaminants than surface water, provided reasonable
care is exercised in the selection of a drill site. Harmful

microorganisms are usually reduced to tolerable levels
by filtration through the soil. Ground water rarely re-
quires treatment other than disinfection, unless its
TDS content is greater than 1,500 ppm.

4-4. Existing water facilities

In some circumstances existing water facilities can be
put to use with less expenditure of time, effort, and
equipment than it would take to develop a new field
source. All water produced from existing facilities will
be considered unsafe until evaluated by PVNTMED
personnel and determined potable by the command
surgeon.

4-5. Nonpotable water sources

All water sources which have not been tested by
PVNTMED personnel and approved by the command
surgeon as potable will be labeled with a sign that
reads: NONPOTABLE WATER. DO NOT DRINK.
This sign will be posted at a nonpotable water source
by the PVNTMED personnel or unit conducting opera-
tions. Such sources include construction water points,
untested faucets, cisterns, vehicle washing supplies,
etc. After the command surgeon has approved the
source as potable, only PVNTMED personnel may re-
move the posted sign.

Section ll. Water Point Reconnaissance

4-6. General

Surface water source reconnaissance will be accom-
plished by water purification personnel. Ground water
and seawater source reconnaissance will be accom-
plished by engineer personnel. Such reconnaissance is
coordinated by the logistics staff officer. A member of
the PVNTMED section or detachment will be included
in the reconnaissance mission to inspect and test un-
treated water sources for suitability. A detailed de-
scription of reconnaissance activities is presented in
FM 10-52, chapter 3.

4-7. Site examinations

The proposed site and an area upstream within 2 miles
(3.2 km) of the site will be examined for sources of pol-
lution and evidence of contamination. Water purifica-
tion units should not be located near areas where—

a. Sources of pollution include landfills, agricultural
and livestock wastes, industrial and domestic sewage
discharges, and fuel oil storage sites.

b. Evidence of contamination includes dead fish or
vegetation, excessive algae growth, oil slicks, and
sludge deposits.

4-8. Water testing requirements

a. Required water source tests. Several water source
tests will be made to determine if the source water can
be made potable by Army water purification units.
These tests and the kits used to perform them are list-
ed in table 4-1,

b. Additional water source tests. Additional water
source quality tests may be necessary in areas where
various types of organic chemicals, heavy metals, or
other contaminants are evident or suspected. Such

4-
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Table 4-1. Required water source tests and appropriate kits

Test Kit

PHYSICAL AND CHEMICAL

CONSTITUENTS: Water Quality Analysis Sets, Preventive Medicine (WQAS-PM) and Engineer (WQAS-E) (TM

‘ 5-6630-215-12)

Chloride WQAS-PM and WQAS-E

Chlorine demand WQAS-E

Color WQAS-E

Hardness, total WQAS-E

Magnesium WQAS-E

pH WQAS-E

Sulfate WQAS-E

Total dissolved solids WQAS-E

Turbidity WQAS-E
BACTERIOLOGICAL: Water Testing Kit—

Coliforms Bacteriological

(TM 5-6630-215-12)

CHEMICAL AGENTS: Water Testing Kit—

Cyanide Chemical Agents (M272)

Lewisite (TM 3-6665-319-10)

Mustard

Nerve

RADIOLOGICAL CONTAMINANTS:

Gross beta activity

Radiac Set, AN/PDR-27
(TM 11-6665-209-10 and
TM 11-6665-230-12)

contaminants include pesticides, herbicides, hazardous
waste, oil or fuel products, etc. Since the field water
testing kits listed in table 4-1 do not have the capabili-
ty to analyze for such contaminants, assistance must
be requested for laboratory support. Requests for sup-
port are normally directed through the appropriate
command channels of the requester to the appropriate
Army laboratory or agency listed in appendix B. The
request should include the location, type of analysis
necessary, number of samples, estimated sampling
date, and information about the requester to include
unit, location, phone number, and point of contact.

c. Report requirements. The test results are record-
ed on DA Form 1712-R (Water Reconnaissance Re-
port). Refer to FM 10-52, chapter 3, for use of this
form. The PVNTMED section or detachment repre-

sentative will enter a recommendation in block 10, DA
Form 1712-R, regarding the suitability of the site for
use. This recommendation will include the type of
treatment required based upon the quality of the wa-
ter source. The maximum allowable water source con-
stituents for water purification units are presented in
table 4-2. The chief of the reconnaissance team will
send the report to the logistics staff officer. The
PVNTMED section or detachment will retain a copy
for use during subsequent inspections of the water
point. A copy also will be sent to the command surgeon
for review. Test data recorded on the DA Form
1712-R can be used as baseline data. Subsequent test
results can be compared to determine if water condi-
tions change.

Table 4-2. Maximum allowable water source constituents for Army water purification units

Type of water purification units

Constituent Erdlator ROWPU

PHYSICAL AND CHEMICAL:

Chloride 600 mg/L 30,000 mg/L

Chlorine demand No limit No limit

Color No limit No limit

Hardness, total 250 mg/L, No limit

Magnesium 150 mg/L No limit

pH 3-11 units 4-10 units

Sulfate 400 mg/L No limit

Total dissolved solids 1,500 mg/L 55,000 mg/L

Tubidity No limit 150 NTU
BACTERIOLOGICAL:

Coliforms (as measured with the membrane 1X10° per 100 mL 1X10° per 100 mL

filter technique)
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Table 4-2. Maximum allowable water source constituents for Army water purification units—Continued

Type of water purification units

Constituent Erdlator ROWPU
CHEMICAL AGENTS: Note. If the chemical agent concentrations exceed these levels, the raw water must be proc-
essed through the Water Pretreatment Decontamination Set (C & B Agents),
NSN 4610-00-880-0278, before Erdlator treatment.
Cyanide 2.0mg/L 20 mg/L
Lewisite 0.2 mg/L 20 mg/L
Mustard 2.0mg/L 20 mg/L
Nerve 0.02 mg/LL 20 mg/L
RADIOLOGICAL:
Gross beta activity 1000 pci/LL 100,000 pci/LL
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Chapter §

Water Purification

Section |. Purification Equipment and Special Procedures

5-1. General

a. Operations. All water purification equipment is
operated and maintained by water purification person-
nel as part of combat service support. The logistics
staff officer will coordinate the production and distri-
bution of adequate quantities of potable water.

b. Equipment. Water is treated to remove sufficient
contaminants to yield the best quality of water, recog-
nizing a number of factors including the number of
persons served, quality of raw water, length of time
using the supply, and treatment available. The major
types of water treatment equipment used by water
purification personnel are the Erdlator, the reverse os-
mosis water purification unit (ROWPU), and water
pretreatment decontamination set. A description of
water treatment equipment available in the Army sys-
tem is contained in FM 10-52, chapter 5, and in the
operator’s manual for each item of equipment (see app
A).

5-2. Erdlator units

The Erdlator can provide potable water from only
fresh water sources and, with augmentation, can re-
move conventional chemical and biological contamina-
tion. Processes used are coagulation/flocculation, sedi-
mentation, filtration, and chlorination. Erdlator types
include the 420 gallons per hour (gph) pallet-mounted
unit and the 1,500 gph and 3,000 gph truck-mounted
units.

5-3. Reverse osmosis water

units

The ROWPU can provide potable water from any
fresh, brackish, or salt water source and can remove
chemical, biological, and radiological contamination.
Treatment processes used are chemical pretreatment,
filtration, reverse osmosis, and chlorination. The
ROWPU types include the 600 gph trailer-mounted
unit, the 3,000 gph semitrailer-mounted unit, the
150,000 gallons per day (gpd) skid-mounted unit, and
the 300,000 gpd water purification barge.

purification

5-4. Chemical agent treatment equipment

The water pretreatment decontamination set destroys
chemical agents in water before processing in the
Erdlator unit. It consists of a two-stage process with

chemical oxidation followed by carbon adsorption. Wa-
ter purification personnel will use this set when posi-
tive test results are produced by raw water samples
analyzed by the M272 Water Testing Kit (NSN
6665-01-134-0885). Wastes produced from this pre-
treatment set will be lagooned or buried, and the area
marked with the type of waste and date. Under peace-
time conditions chemical agent and simulant wastes
must be handled according to appropriate regulations
in the Toxic Substances Control Act. After use, the set
must be decontaminated by circulating a 100 ppm
chlorine solution through this equipment for 1 hour
and then draining the solution to waste. A further dis-
cussion of treatment method for chemical agent con-
tamination is presented in FM 10-52, chapter 6.

5-5. Special procedures

a. Waste disposal.

(1) Environmental considerations. According to
AR 200-1, paragraph 3-5b(1), the U.S. Environmen-
tal Protection Agency (EPA) or a State may require a
discharge permit for field water purification units.
Commanders with field water purification units par-
ticipating in field training exercises in the United
States or its possessions will coordinate with the in-
stallation facility engineer’s environmental officer to
determine how to dispose of wastewater and other
treatment wastes. The environmental officer can as-
sist the commander in securing a discharge permit if it
is required. Outside the continental United States,
commanders will coordinate wastewater disposal with
the environmental agency in the host country.

(2) Procedures.

(a) Regulated discharges. In cases where a dis-
charge permit has been secured, the water purification
section chief will comply with the permit to prevent
contamination of the receiving water body. In cases
where a permit has been denied, the section chief
should contact the environmental officer of the instal-
lation to determine if wastewater could be discharged
into a sanitary manhole. Such action should also in-
volve coordination with the chief of the wastewater
treatment plant.

(b) Unregulated discharges. Even when a
discharge permit is not required, the section chief
should still take precautions to avoid contaminating a

5-1
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receiving body of water which may be needed some-
where downstream or along the shore for a water
source for another activity. Wastewater should be dis-
charged at least 25 yards (23 meters) away from the
raw water intake and downstream for flowing sources
or downwind for standing bodies of water. Filter back-
wash water and sludges should be discharged into
sumps to prevent gross contamination of the water
source. When the unit vacates the area, sumps will be
closed out and properly marked to include the closing
date and type of waste.

(3) Technical assistance. Requests for technical
assistance in disposing of wastewater should be re-
ferred to the appropriate Army agency or laboratory
listed in appendix B.

b. Emergency purification. During emergencies in
contingency operations when resupply cannot be ef-
fected through regular channels, several commercially
available chemicals may be substituted for standard
water purification chemicals. The use of any of these
substitutes first should be approved by the chemical
staff officer. Prior to using any of these substitutes,
contact the staff logistics officer to inquire if any
other units have extra supplies of authorized water
purification chemicals.

(1) Chlorine. Commercial HTH, available at swim-
ming pool supply stores, is the same calcium hypo-
chlorite the Army uses and has 70 percent available
chlorine. Household bleach is sodium hypochlorite and
has 5 percent available chlorine. Instructions for using

these chemicals are presented in FM 10-52, appendix
E.

(2) Lime. Lime, also known as calcium hydroxide,
can be purchased in bags of various sizes from a garden
supply store.

(3) Diatomaceous earth. This chemical is usually
available from a swimming pool supply store in card-
board drums.

(4) Activated carbon. Regular charcoal, when fine-
ly crushed, can serve as a substitute for activated car-
bon. Most grocery stores have charcoal; if not, simply
use charcoal from a wood fire. Use 2 pounds of char-
coal for each 5 gallons of water.

(5) Soda ash. Soda ash, also known as sodium car-
bonate, is used for chemical agent decontamination. It
can be procured at swimming pool supply stores. If so-
dium carbonate is unavailable, a suitable substitute is
baking soda, known as sodium bicarbonate, which can
be found in grocery stores. Use 1 ounce of baking soda
for each 5 gallons of water. If sodium carbonate is un-
available, use potassium carbonate (also known as pot-
ash) which is available in garden supply stores. Chem-
ical dosages for potash are similar to those for soda
ash. As a last resort, use the fine white ash from a
wood fire. Simply add 2 ounces of wood ash to each 5
gallons of water.

(6) Alum. An effective substitute for alum, known
as aluminum sulfate, is the baking powder found in
grocery stores. Use 3 ounces of baking powder for each
5 gallons of water.

Section Il. Preventive Medicine Inspection Program

§5-6. Garrison inspections

If equipment and personnel cannot be inspected in the
field, they will be inspected semiannually in the oper-
ating mode in garrison. Personnel from PVNTMED
sections and detachments should maintain a liaison
with water purification teams and should provide co-
operative training on water quality analysis sets and
kits.

5-7. Field inspections

a. Inspection requirement. The PVNTMED section
or detachment will perform periodic inspections of
each water point to ensure the sanitary condition and
potability of the water. Inspection criteria are given in

section III. The water point team chief will accompany
the PVNTMED inspector to answer questions and note
any deficiencies or problems.

b. Report requirements.

(1) Inspection findings and water sample analyt-
ical results will be recorded on DA Form 5456-R (Wa-
ter Point Inspection). Local reproduction of this form
is authorized on 8%- by 1l-inch paper. (DA Form
5456-R is located at the end of this publication.)

(2) The original report is retained by the
PVNTMED section or detachment and one copy is left
with the inspected unit. Copies are also sent to the
command surgeon and to the headquarters of the unit
producing the water.

Section lll. Preventive Medicine Inspection Criteria

5-8. General

The inspection criteria listed in paragraphs 5-9
through 5-13 are applicable to all types of water puri-
fication units and include site conditions around the

5-2

water point. These criteria ensure production of pota-
ble water. The water purification personnel operating
the equipment are responsible for prompt corrections
of any deficiencies noted in the PVNTMED inspection.



5-9. Site conditions

a. Development.

(1) Drainage should be provided to prevent pond-
ing at filling points.

(2) Dust control measures should be practiced to
prevent dustborne bacteria from contaminating water
and equipment.

(3) Rodent and insect breeding areas should be
controlled to prevent the spread of disease to team
members and other personnel.

b. Bivouac area.

(1) The area will be located at least 100 feet (30 m)
downgradient from a well or downstream from a sur-
face water point.

(2) FM 21-10, appendix A, task 7, recommends—

(a) Latrines will be located at least 100 yards
(91 m) downstream or downgradient from the water
point; and properly constructed and maintained.

(b) Handwashing devices be supplied with soap
and water.

(¢c) Garbage and trash be properly stored and
disposed of.

c. Water source.

(1) No pollution sources should exist nearer
than 2 miles (3.2 km) upstream or upgradient from the
water point.

(2) Tests for chemical and radioactivity (table
4-1) will be conducted by water purification person-
nel. The frequency of tests is related to mission-
oriented protection posture (MOPP) conditions as
shown in table 5-1.

5-10. Equipment

a. Intake line.
(1) Intake strainer should be attached to intake.
(2) Float and anchor should hold intake at least 4
inches (10 ¢cm) from the surface or bottom.
b. Effluent line.
(1) Backwash water sump should be present.
(2) Sludge sump should be present (if necessary).
(3) Effluent discharges should be at least 25 yards
(23 m) from intake and downstream for flowing sur-
face sources.
c. Erdlator.
(1) Trailer/truck body should be level.
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(2) Coagulator weir should be level to ensure
coagulation and sedimentation occurs evenly.

(3) Correct influent/effluent pressures for the
diatomaceous earth filter(s) should be maintained.

(4) Grounding should be used.

d. ROWPU.

(1) Trailer or pallets should be level.

(2) Filter backwash tank should be filled with
brine.

(3) Grounding should be used.

(4) Separate storage tanks should be used for raw
water and brine water, if raw water storage is neces-
sary.

e. Generator.

(1) Grounding should be used.

(2) Fire extinguisher should be present.

(3) Operators should use hearing protection with-
in 50 feet (15 m).

(4) Ventilation should be sufficient to prevent car-
bon monoxide intoxication.

f. Operator protective equipment. An operator
should wear rubber hip boots and long rubber gloves
when working in water or with wastewater in areas
where—

(1) Diseases such as schistosomiasis and lepto-
spirosis are endemic or prevalent.

(2) Chemical agents are likely.

§5-11. Monitoring, storage, and distribution
of treated water

a. Water Monitoring (operator).

(1) Water Quality Analysis Set—Engineer
(WQAS-E) (NSN 6630-00-140-7820) should not con-
tain expired chemicals.

(2) The WQAS-E tests will be conducted on the
water source and treated water by water purification
personnel for color, chloride, hardness (total), mag-
nesium, pH, sulfate, TDS, and turbidity. The water
source will also be tested for chlorine demand. Field
tests should occur as frequently as is necessary to en-
sure proper equipment performance, water potability
prior to issue, and detection of significant changes in
source water quality which could affect equipment
operations. Tests for chemical agents in water should
be performed as noted in paragraph 5-9¢(2).

(3) Water purification chemical usage will be

Table 5-1. Frequency of tests for chemical agents

Threat level MOPP Test frequency
No known threat — Weekly
Slight threat 1 Daily
Medium threat 2 Twice daily
Severe threat 3 Four times daily
Imminent threat 4 Hourly
Known contamination — Hourly and before issue of each batch of wa-
ter

5-3
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reported on DA Form 1713-R or DA Form 1713-1-R,
as appropriate.

(4) Readings of equipment gauges and meters will
be recorded on DA Form 1713-R and DA Form
1713-1-R, as appropriate.

(5) Chlorine residuals of treated water will be
checked at least every hour.

(6) Water Testing Kit—Chemical Agents (M272)
(NSN 6665-01-134-0885) should contain sufficient
analysis materials for a 1-day testing at MOPP 4.

b. Water storage.

(1) Tanks will be level.

(2) Safety bottom apron will be placed under
tanks.

(3) Open top tanks will be covered.

(4) Tanks will be maintained in a sanitary condi-
tion.

(5) Capacity should be sufficient to support issue
operations.

c. Waterdistribution.

(1) Standpipe hoses should be at least 4 feet (1.2
m) above ground surface to prevent contamination.

(2) Hose nozzles will be clean and kept off the
ground.

(3) Operators will check water container interiors
for cleanliness prior to filling them. See appendix C for
equipment cleaning and sanitizing guidance.

5-12. Recordkeeping and supply storage

a. Records.

(1) The following forms will be completed per

FM 10-52, chapter 7:
@) DA Form 1713-R (Daily Water Production
-Log—ZErdlator), or
(») DA Form 1713-1-R (Daily Water Produc-
tion Log—ROWPU), and
(c) DA Form 1714-R (Daily Water Distribution
Log).

(2) Blank forms on hand should be sufficient for
the anticipated duration of operations or until resup-
ply can be effected.

b. Supply storage.

(1) Fuel and chemicals on hand should be suffi-
cient for the anticipated duration of operations or un-
til resupply can be effected.

5-4

(2) Chemical containers will be labeled properly,
capped tightly, and kept dry.

(3) Activated carbon and calcium hypochlorite
will be stored separately to prevent mixing which
could result in a violent reaction.

5-13. Product water samples

a. The PVNTMED inspector will collect treated wa-
ter samples from each water point. These samples will
be analyzed for the following constituents:

(1) Chloride.

(2) Chlorine residual.

(3) Color.

(4) Hardness (magnesium). (The magnesium hard-
ness in mg/L is found by subtracting the calcium hard-
ness value (in mg/L) from the total hardness value (in
mg/L).

(5) pH.

(6) Sulfate.

(7) Total dissolved solids.

(8) Turbidity.

(9) Chemical agents.

(10) Radioactivity.

(11) Coliforms. (Note. Since this test requires 24
hours for incubation, use DD Form 686 (Bacteriolog-
ical Examination of Water) to report results.)

b. The concentrations of these constituents with the
exception of chlorine residual will not exceed the
standards in table 3-2. If the concentration of one or
more of these constituents exceeds the applicable
standard, the PVNTMED inspector should take the
following actions:

(1) Verify the result and immediately notify the
water purification section team chief of the problem.

(2) Suggest possible ways to correct the problem.

(3) Resample the product water after corrections
have been implemented.

(4) If the problem is not resolved, notify the com-
mand surgeon of the problem immediately.

(5) Review the daily water production log for
units that received nonacceptable water and take
followup and/or corrective action if necessary.

¢. The chlorine residual will be maintained at 5 ppm
under normal conditions or at a higher level if pre-
scribed by the command surgeon.
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Chapter 6

Disinfection

Section|l. Waterborne Diseases

6-1. General

Potable water supplies will be disinfected because no
other treatment process or combination of processes
that excludes disinfection will reliably remove disease-
producing organisms from water. The unit commander
will instruct individuals not to drink unapproved wa-
ter which could cause disease.

6-2. Causes and development of waterborne
diseases

a. Types of diseases. The principle diseases contract-
ed by humans from ingesting contaminated water are
diarrheal disorders due to certain E. coli which pro-
duce toxins, salmonellosis, shigellosis, cholera, ame-
biasis, giardiasis, and several others. Infectious hepati-
tis and typhoid fever are nondiarrheal infections
which can be waterborne. Schistosomiasis and lepto-
spirosis, also waterborne diseases, principally occur
from walking, working, or bathing in contaminated
water. A further discussion of waterborne diseases is
in appendix D.

b. Onset of symptoms. A waterborne disease rarely
produces symptoms in its victims immediately after
drinking contaminated water. A period of time known
as the incubation period must pass before the victim
comes down with the disease. During this incubation
period the disease organisms are growing and multi-
plying within the host. Therefore, an absence of
symptoms for several days after drinking untreated
water is no guarantee that the water is safe. The ab-
sence of disease among the local inhabitants is also no
assurance of safety. because they may have developed
immunity.

Section Il.

6-4. Chlorine disinfection

a. General. Chlorination will be used for disinfec-
tion of potable water in all cases with the exception of
individual or small unit water purification for which
iodine tablets may be used.

b. Efficiency. The efficiency of chlorine disinfection
is affected by the following variables—

(1) A combination of the form of chlorine present,

6-3. Control of waterborne diseases

a. General. Control of waterborne diseases requires
command emphasis to implement preventive measures
by units and individuals. The unit field sanitation
team, when properly trained, provides the commander
with the PVNTMED expertise to accomplish the
PVNTMED countermeasures listed in b below and in
FM 21-10.

b. Preventive medicine countermeasure for drink-
ing water.

(1) Safeguard supplies from contamination.

(2) Check unit water supply for chlorine residual
two times a day or at frequent intervals to ensure ade-
quate residual in water trailers and other unit water
containers.

(3) Maintain chlorine residuals at or above 5 ppm
or at the level prescribed by the command surgeon.

(4) Maintain adequate stocks of iodine tablets and
chlorination kit supplies.

(5) Provide advice on protection of water trailers
and other containers from heat to keep water as cool as
possible in hot regions and from cold to prevent freez-
ing in cold regions. In hot regions, water containers
can be shaded using tents, shelter halves or tarpaulins,
or by using a small mobile water chiller. In cold re-
gions, water containers can be kept warm by enclosing
them in heated shelters or within heated vehicles. In
addition, 5-gallon water cans can be placed within an
insulating jacket (NSN 7240-01-119-4956) for both
hot and cold regions.

c. Water purification personnel. Water purification
personnel will wear rubber hip boots and long rubber
gloves when working with or in water known or sus-
pected to contain schistosomes. Similar precautions
will be observed when handling filter backwash water.

Chlorination

the pH of the water, and the contact time. As the pH of
the water increases from 5 to 9, the form of the chlor-
ine residual changes from hypochlorous acid
(HOC}) (the most effective form) to hypochlorite ion
(OCI™) which is less effective. The most effective disin-
fection occurs when the pH is between 5.5 and 6.5. At
the same pH, a longer contact time also results in in-
creased disinfection.
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(2) The type and density of organisms present (vi-
rus, bacteria, protozoa, helminth, or others) and their
resistivity to chlorine. Bacteria are the most suscepti-
ble to chlorine disinfection whereas the cysts of the
protozoa Entamoeba histolytica and Giardia lamblia
are the most resistant.

(8) The temperature of the water. At lower tem-
peratures microorganism kill tends to be slower, and
higher chlorine residuals or longer contact times are
needed.

(4) The concentration of substances other than
disease-producing organisms that exert a chlorine de-
mand. During disinfection, chlorine demand can be ex-
erted by chemical compounds such as those containing
ammonia and organic material. Many of these com-
pounds are not effectively removed in conventional
water treatment processes and may be present to exert
chlorine demand during disinfection.

(5) Adequate mixing of chlorine and chlorine de-
manding substances. The disinfecting agent must be
well dispersed and thoroughly mixed to ensure that all
of the disease-producing organisms come in contact
with the chlorine for the required contact time.

(8) The suspended solids concentration. Suspend-
ed solids can surround and protect organisms from the
disinfectant.

6-5. Chlorine residuals

a. Normal conditions. Under normal operating con-
ditions, water purification personnel will add suffi-
cient chlorine to treated water to produce a chlorine
residual of at least 5.0 ppm after 30 minutes contact
time at a pH between 6.5 and 7.5. For Erdlator units,
chlorine is added to the coagulator; for the ROWPU,
chlorine is added after the reverse osmosis process be-
cause chlorine will damage the membranes.

b. Emergency conditions. If chlorine supplies are
low and there is a need to conserve remaining supplies,

the command surgeon may authorize reduced chlorine
residuals. Recommended minimum chlorine residuals
in emergency conditions based upon the pH of the wa-
ter are presented in table 6-1. The residuals listed in
table 6-1 apply when water temperatures are at or
above 40 °F (5 °C); when water temperatures are be-
low 40 °F, these residuals should be doubled.

Table 6-1. Recommended minimum chlorine residuals
in emergency conditions based upon pH

30-minute chlorine
pH : residuals (in ppm)

0.75
0.75
1.00
3.00
5.00
5.00

S O w200

—

c. Chlorine-resistant organisms. Disease-producing
organisms such as Entamoeba histolytica and Giardia
lamblia are resistant to normal chlorine residuals. In
areas where they are prevalent, the command surgeon
may require higher than normal residuals, longer con-
tact times, and filtration.

d. Residual measurement.

(1) The chlorine residual will be measured every
hour of the operating day at water purification and
distribution points.

(2) The chlorine residual will be measured two
times a day or at frequent intervals to ensure adequate
disinfection of company level and smaller unit water
supplies contained in water trailers, fabric drums, and
Lyster bags.

(3) Procedures for measuring chlorine residuals
and pH are presented in appendix E and FM 21-10,
appendix A, task 5.

Section lll. Alternate Disinfectants

6-6. lodine

Todine is the active disinfectant used in individual wa-
ter purification tablets. A bottle of 50 tablets (NSN
6850-00-985-7166) is issued to each soldier by the
field sanitation team. Each tablet liberates 8 milli-

grams of iodine. Procedures for their use are presented
in FM 21-10, chapter 2, section IV.

6-7. Boiling
Boiling is an expedient means of disinfecting small

quantities of water when no other means are available.
To be effective in killing most disease-producing or-
ganisms, the water must be held at a rolling boil for 5
to 10 minutes. Longer boiling times may be prescribed
by the command surgeon in areas where certain heat
resistant organisms are prevalent. When cooled, the
boiled water must be kept in a covered, uncontaminat-
ed container since boiling does'not impart any residual
disinfectant.
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Chapter 7

Distribution and Storage Operations

Section |. Distribution and Storage Equipment

7-1. Distribution equipment

The distribution of large quantities of potable water
under field conditions may be accomplished by pipe-
line, hoseline, semitrailer mounted fabric tanks, and
tank trucks. Smaller quantities will be picked up from
storage and distribution points in tank trucks, water
trailers, collapsible fabric drums, or 5-gallon water
cans. In some situations small quantities of water may
be delivered by aircraft using the Forward Area Water
Point Supply System (FAWPSS).

7-2. Storage equipment

Maneuver and support units are equipped with a varie-
ty of water storage equipment including canteens,
5-gallon water cans, collapsible fabric durms, and
400-gallon water trailers. Large quantities of water
are stored by water supply companies in collapsible
tanks ranging in size up to 50,000 gallons.

7-3. Emergency water containers

a. General. An adequate number of potable water
containers may not always be available to support a
mission. Circumstances such as destruction in combat,
unexpected interruption of supply, or isolation from
friendly forces may force a unit commander to use con-
tainers which are not approved for use with potable
water. Alternative containers to be considered for use,
in order of priority, include nonpotable water contain-
ers, liquid food product containers, and fuel contain-
ers.

b. Approval for use. Approval to use alternative
containers under emergency conditions will be re-
quested by the unit commander from the operations
commander if conditions permit. The command sur-
geon will recommend approval or disapproval of the
request.

c. Types of alternative containers.

(1) Nonpotable water containers.

(@) Water containers normally used to haul non-
potable water for construction purposes may be used
in support of rapid deployment forces, natural disaster
assistance, or combat emergencies when potable water
containers are unavailable.

(b) Military nonpotable water containers in-
clude the WD6S 6,000-gallon water distributor, the
1,000-gallon water distributor, and fire department
water tankers.

(2) Liquid food product containers.

(@) Civilian containers normally used to trans-
port liquid food products may be used in support of
natural disaster assistance or combat emergencies
when potable water containers are unavailable.

(b) Liquid food product containers include those
used to transport milk, syrups, juices, vegetable oils,
molasses, wines, etc.

(3) Fuel containers.

{a) Fuel containers will only be used in support
of extreme emergencies during combat when potable
and nonpotable water containers are not available,

(b) Military fuel containers include 5-gallon con-
tainers, 55-gallon drums, M49 1,200-gallon fuel tank
trucks, 5,000-gallon semitrailers, and various collaps-
ible tanks and drums,

{¢) There are several medical concerns regarding
the use of fuel containers for potable water storage
and distribution. Residual fuel or oil may impart ad-
verse taste and odor to the water and make it unpalat-
able. In many contingency plans, increased individual
consumption of water is necessary. Unpalatable water
may lead to reduced consumption and increased possi-
bilities for heat injury. In addition, the hose, gasket,
and rubber materials used in fuel containers and pump
systems are not acceptable for contact with potable
water because these materials may be composed of
substances which could leach toxic compounds into the
water.

Section Il. Care and Maintenance

7-4. General

Operation, maintenance, and repair of distribution
and storage equipment will be accomplished according
to the applicable technical manuals listed in appendix

A, section II, and using only materials approved for
contact with potable water. The equipment will not be
used for pumping, transporting, or storing fuel prod-
ucts. Further guidance on field water distribution and
storage is provided in FM 10-52, chapter 7.

7-1
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7-5. Equipment cleaning

a. Requirements. The owning unit will maintain the
cleanliness of unit water trailers and other water puri-
fication, storage, and distribution equipment. Water
trailers will be clean upon arrival at a water point. Wa-
ter purification and distribution personnel will refuse
to fill unclean containers. Unit commanders will en-
sure water trailers and other potable water containers
are inspected for cleanliness, tightness of seals and
seams, and overall ability to perform their intended
purpose. The unit field sanitation team will coordinate
the regular maintenance and cleaning of water con-
tainers to ensure that the quality of potable water is
not altered.

b. Frequency.

(1) New equipment. New equipment (such as wa-
ter tanks, trailers and other containers) will be cleaned
and sanitized prior to initial use. Once new equipment
has been designated for use with potable water, it will
not be contaminated with any nonpotable water or
fuel. Stencil the words POTABLE WATER ONLY on
both sides of the equipment’s exterior.

(2) Routine cleaning. On a quarterly basis, all
equipment associated with the production, storage,
and distribution of potable water will be inspected,
cleaned, and sanitized. Routine equipment cleaning
helps ensure continued availability of the equipment
for unit support and reduces the potential for the
spread of infectious disease. This equipment will be
free from defects such as excessive rust, corrosion, or
chipping to internal surfaces and inlet or outlet de-
vices that could result in contamination of the distri-
buted or stored potable water. Defective equipment
will be repaired or replaced per local standing operat-
ing procedures (SOPs) and applicable technical manu-
als (see app A, sec II).

¢. Field cleaning. Potable water containers, which
become dirty inside while in the field, will be cleaned
prior to arrival at a water point. This cleaning will be
performed as needed. To prevent dirt, leaves, wind-
blown dust, and other contaminants from entering wa-
ter containers, the unit commander must ensure the
containers remain properly sealed. Manhole covers,
spigot box covers, and filling ports should be kept
closed, and dust caps should be attached to dispensing
valves when water is not being drawn from the con-
tainer.

d. Procedures. A detailed description of procedures
for routine and emergency cleaning of new and used

equipment is presented in appendix C.
7-6. Equipment sanitizing

a. Requirement. After cleaning, the owning unit
will sanitize water containers with a 100 ppm chlorine
solution.

b. Procedures. Procedures for sanitizing equipment
and containers are presented in appendix C.

7-7. Equipment decontamination

a. General. In the early 1980’s, chemical agents al-
legedly were used by various forces in conflicts located
in Afghanistan, Iran, Iraq, and Vietnam. The inte-
grated battlefield is no longer a possibility, it is a reali-
ty. Consequently, water purification and supply per-
sonnel and the unit field sanitation team must be pre-
pared to protect potable water supplies from contami-
nation. Such contamination is not limited to only
chemical agents, but may include biological agents and
radioactivity from nuclear weapons. The staff chemi-
cal officer coordinates decontamination operations
within the appropriate combat element. In addition
most units have an NBC officer or noncommissioned
officer who teaches elements of NBC defense and de-
contamination to members of the unit.

b. Protective measures. The following protective
measures should be implemented if the use of chemical
or biological agents or nuclear weapons is expected. A
complete discussion of NBC defense is provided in FM
21-48.

(1) Secure covers on all open water tanks and Lys-
ter bags.

(2) Close doors and other openings on water puri-
fication units.

(3) Close manholes covers, spigot box covers, and
pumping compartment doors on water trailers and wa-
ter tank trucks.

(4) Place protective tarpaulins over water purifi-
cation units, distribution equipment, and water con-
tainers.

(5) Move small portable water containers, such as
Lyster bags and water cans, under shelter or into en-
closed vehicles.

¢. Decontamination procedures. Procedures for field
expedient decontamination of equipment and contain-
ers are presented in appendix C. These procedures
should only be used when the unit is isolated from the
NBC defense company or detachment which is respon-
sible for organized decontamination of equipment and
personnel.

Section lll. Preventive Medicine Inspection Program

7-8. Garrison inspections

a. Inspection requirements. The division
PVNTMED section or designated separate PVNTMED

7-2

TOE unit will organize a semiannual potable water
container inspection program to be conducted in
garrison to ensure each one is prepared for deploy-
ment. The inspection criteria listed in paragraphs



7-12 and 7-13 will be used in the program. A member
of the owning unit’s field sanitation team will accom-
pany the PVNTMED inspector to answer questions
and record deficiencies or problems.

b. Report requirements.

(1) The PVNTMED inspector records findings on
DA Form 5457-R (Potable Water Container Inspec-
tion). Local reproduction is authorized on 8-1/2- by 11-
inch paper. (DA Form 5457-R is located at the end of
this publication.)

(2) The original is retained by the PVNTMED sec-
tion and a copy is left with the owning unit. The own-
ing unit can use their copy to initiate a repair order to
direct support maintenance. PVNTMED personnel
will provide a monthly summary of inspection actions
to the command surgeon.

¢. Ratings. Water trailers or tank trucks that have
an “unsatisfactory” rating will not be used until re-
pairs have been completed, and the container has been
reinspected by a PVNTMED inspector and rated “sat-
isfactory.”

d. Program coordination.

(1) Divisional units. The division PVNTMED sec-
tion will organize and conduct the inspection program
for their division.

(2) Nondivisional units. The IMA will coordinate
inspections for all non-TOE equipment. Such inspec-
tions could be performed by the U.S. Army Medical
Department activity MEDDAC) PVNTMED service or
a separate PVNTMED detachment.

(3) U.S. Army Reserve and National Guard Units.

(a) With prior coordination and agreement, U.S.
Army Reserve and National Guard units located at or
near active Army installations may elect to participate
in the garrison inspection program. Deficiencies will
be corrected by the direct support maintenance activ-
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ity of that unit in coordination with the appropriate
medical authority.

(b) US Army Reserve and National Guard units
which do not participate in an active Army installation
inspection program will have their water trailers and
tank trucks inspected during their annual active duty
for training. The containers will be inspected by the lo-
cal training post PVNTMED detachment using DA
Form 5457-R. The report original will be retained in
the post PVNTMED file. One copy will be sent to the
owning unit for action. The surgeon should ensure that
deficiencies identified in the report are corrected by
the owning unit.

(1) For Reserve units, a summary of all inspec-
tion actions will be sent to the surgeon of the appropri-
ate Army Reserve command to which the unit is as-
signed.

(2) For National Guard units, a summary of all
inspection actions will be sent to the surgeon of the ap-
propriate State’s Adjutant General’s office.

7-9. Field inspections

a. Inspection requirement. The PVNTMED section
or detachment will perform periodic inspections.of wa-
ter storage and distribution equipment to maintain an
acceptable level of sanitation. A field sanitation team
member or distribution team chief will accompany the
inspector to answer questions and note any deficien-
cies or problems.

b. Report requirements. Inspection findings will be
recorded on DA Form 5457-R. The original report is
retained by the PVNTMED section or detachment.
One copy is sent to the command surgeon and one copy
is left with the owning unit. The owning unit can use
their copy to initiate a repair order to direct support
maintenance.

Section IV. Preventive Medicine Inspection Criteria

7-10. General

The inspection criteria listed in paragraphs 7-11
through 7-15 are applicable to the interior and various
exterior apparatus of potable water supply containers.
The condition of these items can directly affect the
quality of the potable water stored or transported
within them. The using unit is responsible for prompt
corrections of any deficiencies noted in the PVNTMED
inspection.

7-11. Container appearance

a. The interior and exterior of the container will be
clean and in a good state of repair.

b. The exterior of the container will be stenciled
with the words POTABLE WATER ONLY.

7-12. Four-hundred-gallon water trailers

a. Manhole covers.

(1) Manhole covers will seal effectively to prevent
contamination of contents. Rubber gaskets will be in-
tact and will not have cracks, missing pieces, excessive
dry rot, or an improper fit.

(2) The manhole cover locking mechanism will
function.

(3) The manhole cover and interior will not be
rusted.

(4) The manhole cover insulation should not be
damaged.

(5) The pressure relief valve will operate effective-
ly. The pressure relief valve may be tested by blowing
into the bottom. The valve is operating effectively if
air escapes through the holes in the top of the valve.

7-3



TB MED 577

(6) Manhole cover defects should be repaired by
organizational maintenance per—

(@) TM 9-2330-213-14&P/TO 36A11-1-461,
paragraph 3-42a, for M107 series water trailers.

(b) TM 9-2330-267-14&P, paragraphs 4-33
and 4-34, for M149 series and M625 water trailers.

b. Dispensing spigots.

(1) All spigots will function.

(2) The “T” handle that dispenses water from the
tank to the spigots will open and close freely.

(8) The protective box will be intact.

(4) Locking devices for spigot covers will function
properly.

(5) Piping system and spigot defects should be re-
paired by organizational maintenance per—

(@ TM 9-2330-213-14&P/TO 36A11-1-461,
paragraphs 3-42b through f, for M107 series water
trailers.

" () TM 9-2330-267-14&P, paragraph 4-36, for
M149 series and M625 water trailers.

¢. Drain.

(1) The drain plug will be easily removable.

(2) Threads in the plug and drain hole will not be
stripped or damaged.

(3) Interior surface cracks around the drain hole
are a result of excessive pressure applied to remove or
install the plug. Subsurface cracks that expose the
fiberglass body should be repaired by direct support
maintenance per TM 9-2330-267-14&P, paragraph
5-10.

(4) The plug will be installed hand tight only.

(5) Thread corrosion will be removed at least semi-
annually.

d. Interior surfaces.

(1) Stainless steel and aluminum tanks.

(@) Interior seams will be free of rust; rusted
seams will be scrubbed with a nonmetalic brush using
a nonabrasive, nonchlorinated cleanser and will be
thoroughly rinsed.

(b) Interiors will not be painted or coated with
any material.

(c) Cracks and dents that expose the polyure-
thane foam insulation are not permitted and the tank
should be repaired.

(d) Water tank interiors should be repaired by
direct support maintenance per TM 9-2330-
213-14&P/ITO 36A11-1-461, paragraph 4-16, for
M107 aluminum water tanks, and per TM 9-2330-
267-14&P, paragraph 5-9, for M149 stainless steel
water tanks.

(2) Fiberglass tanks.

(@) Stains. Stains on the interior surface result-
ing from natural water impurities (such as iron or
manganese) are permitted as long as they do not inter-
fere with disinfection. Stains resulting from rusting
apparatus, the storage of unauthorized liquids, or im-
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proper painting should not be permitted. Such stains
will be cleaned and disinfected per TM 9-2330-
267-14&P, paragraph 3-7a.

(b) Chips. Chips of the interior surface provide
ideal areas for biological growth and entrapment of
dirt or waterborne solids. Surface chips that do not ex-
pose the fiberglass body of the tank may be permitted
if they cover less than 10 percent of the interior. Chips
in excess of 10 percent or any chips which expose the
fiberglass subsurface are not permitted and the tank
should be repaired by direct support maintenance per
TM 9-2330-267-14&P, paragraph 5-10.

(¢) Cracks. Cracks are the most commonly ob-
served interior surface defect. They can harbor micro-
biological organisms which constitute a health hazard.
Surface cracks covering greater than 10 percent of the
interior should be removed and the surface refinished.
Minor surface cracks covering less than 10 percent of
the interior should be noted by the inspector but are
permitted. Subsurface cracks that expose the fiber-
glass body are not permitted and the tank should be re-
paired by direct support maintenance per TM
9-2330-267-14&P, paragraph 5-10.

(d) Flaking. Flaking of interior surface paint
may result from the use of an unauthorized paint or
improper subsurface preparation. The cause of such
flaking should be determined and remedial action
should be taken.

7-13. Tank trucks

a. Manhole covers. Inspection criteria are the same
as those for 400-gallon water trailers except that para-
graphs 7-12a(5) and (6) are omitted.

b. Dispensing valves.

(1) Valves should operate freely and close tightly.

(2) Threads for hose couplings should be intact
and undamaged.

(8) Dust caps should be attached to dispensing
valve ports whenever the valve is not in use.

c. Filling ports.

(1) Rubber gaskets will be intact, fit properly, and
be free of dry rot.

(2) Mesh screens inside the port should be free of
rust.

d. Interior surfaces. Metal interiors will not be
painted and should be free of rust.

e. Repair of tank truck defects.

(1) 1000-gallon water tank truck (M50 series).

(@) Organizational maintenance, troubleshoot-
ing, and repair procedures for water tank body compo-
nents, such as manhole covers, dispensing equipment,
and filling ports, are presented in TM 9-2320-
209-20-2-2, chapters 61 through 64, and in TM 9-
2320-209-20-3-3, chapter 18, section VII. A list of
organizational maintenance repair parts for tank body
components is presented in TM 9-2320-209-20P, fig-



ures 175D through 199.

(b) Direct support and general support mainte-
nance and repair procedures for water tank body com-
ponents.are presented in TM 9-2320-209-34-2-2,