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TM 10-4610-232-12
Ci12

HEADQUARTERS
DEPARTMENT OF THE ARMY
WASHINGTON, D.C. 1 APRIL 2001

CHANGE
NO. 12

Operator's and Unit Maintenance Manual
For

WATER PURIFICATION UNIT
REVERSE OSMOSIS, 3000 GPH
TRAILER MOUNTED, FLATBED CARGO
22 1/2 TON 8 WHEEL TANDUM
MODEL WTA-060
NSN 4610-01-219-8707
AND
MODEL ROWPU-1
NSN 4610-01-371-1790

DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited.

TM 10-4610-232-12, 13 May 1991 is changed as follows:

1. Remove and insert pages as indicated below. New or changed text material is indicated by a vertical bar in the margin. An
illustration change is indicated by a miniature pointing hand.

Remove Pages Insert Pages

i through viii [ilthroughlviii ]

1-1 through 1-6 f-I]through [1-6]

1-7 through 1-12.2 [1-Zlthrough
1-13 through 1-20.5/(1-20.6 blank) fL-13through [-20.5/(1-20.6 blank)
1-27/(1-28 blank) [1-27/{1-28 blank)
2-1 through 2-2.2 [2-1]through[2-2.2]
2-9 through 2-16 [2-dthrough
2-19 and 2-20 [2-19/[2-20 blank)
2-21and2-22 e

2-23 and 2-24 (2-23 blank)[2-24]
2-25 and 2-26 [2-25]and

2-35 through 2-48.2 [2-35 through[2-48.2]

2-48.3and2-484
2-51 through 2-62 [2-51]through



Remove Pages

2-62.3 through 2-68
2-69 through 2-84

2-87 through 2-104
2-107 and 2-108
2-109 and 2-110
2-113 through 2-130
2-131 through 2-136
2-143 and 2-144
2-147 through 2-148.2
2-151 and 2-152
2-157 through 2-164
2-167 and 2-168

3-1 through 3-4
3-5and 3-6

3-11 through 3-14
3-17 through 3-28
3-35 and 3-36

3-49 and 3-50

3-51 and 3-52

3-59 and 3-60

3-65 and 3-66

4-11 through 4-12.1/(4-12.2 blank)
4-23 and 4-24

4-37 and 4-38

4-41 and 4-42

4-83 through 4-86
4-183 through 4-186
4-205 through 4-210
4-221 through 4-228
4-235 through 4-240
4-241 through 4-246
4-253 and 4-254
4-257 and 4-258
4-261 and 4-262

TM 10-4610-232-12
Ci12

Insert Pages

[2-62_3lthrough[2-68]
[2-69]through[2-84]
[2-84.1712-84.2 blank)
[2-85]land[2-86]
[2-86.1/(2-86.2 blank)
[2-87]through[2-104]
[2-107land [2-108]
[2-109]and[2-110]
2-113through[2-130]
[2-130.1 through[2-130.4]
(2-131 blank) through[2-136]
[2-143]and 2-144]

e
[2-151 hnd[2-152]
Imthro
[2-167]and R-168
[3-1lthrough[3-4]

[3-52nd[3-6]
[B-11through[3-14

and3-36 |
[3z49]and[3-50]

[4-11}through[4-12.1/14-12.2 blank)
(4-23 blank)[Z=22]

[4-37land[4-38]

[4-47]and[4-42]
[Z=83]through[4=86]1

[4-183ltrough

(4-241 blank)[4-242]through B-246]
[4-253and[4-254]
and
4-261 land [4-262 ]



TM 10-4610-232-12
Ci12

Remove Pages Insert Pages

4-293 and 4-294 [4-293]and[4-294]

C-1 through C-6 [C-1through[C-6]

C-9 through C-22 [C9lthrough
Index 3 through Index 6 Index 3lthrough|index 6
Electronic 2028 Electronic 2028

DA Form 2028's DA Form 2028's

2. Retain this sheet in front of this manual for reference purposes.

By Order of the Secretary of the Army:

Official:
ERIC K. SHINSEKI

General, United States Army

JOEL B. HUDSON Chief of Staff
Administrative Assistant to the
Secretary of the Army
0102302

DISTRIBUTION:
To be distributed in accordance with the initial distribution number (IDN) 255753, requirements for TM 10-4610-232-12.

3/(4 blank)



TM 10-4610-232-12
Ci1

CHANGE HEADQUARTERS

DEPARTMENT OF THE ARMY

NO. 11 WASHINGTON, D.C., 1 SEPTEMBER 1999

Operator's and Unit Maintenance Manual

WATER PURIFICATION UNIT
REVERSE OSMOSIS, 3,000 GPH
TRAILER MOUNTED, FLATBED CARGO
22-1/2 TON 8 WHEEL TANDEM
MODEL WTA-060
NSN 4610-01-219-8707
AND
MODEL ROWPU-1
NSN 4610-01-371-1790

Approved for Public Release; Distribution is Unlimited

TM 10-4610-232-12, 13 May 1991 is Changed as Follows:

1. Remove and insert pages as indicated below. New or changed text material is indicated by a vertical
bar in the margin. An illustration change is indicated by a miniature pointing hand.

Remove Pages Insert Pages
4-287 thru 4-292 4-287 thru 4-292

2. Retain this sheet in front of manual for reference purposes.

By Order of the Secretary of the Army:

ERIC K SHINSEKI
General, United States Army

Official: Chief of Staff

el B it

JOEL B. HUDSON
Administrative Assistant to the
Secretary of the Army

9933403

DISTRIBUTION:
To be distributed in accordance with IDN: 255753, requirements for TM 10-4610-232-12.



URGENT

TM 10-4610-232-12
ci0
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
MO, 10 WASHINGTON, D.C,, 25 April 1997

Oparaters and Unit Maintenance Manwal

WATER PURIFICATION UMNIT,
REVERSE OSMOSIS, 3,000 GPH
TRAILER MOUNTED, FLATBED CARGO,
22-1/2 TON 8 WHEEL TAMDEM
MODEL NO. WTA 060
MNSN 4610-01-218-BT07
AND
MODEL ROWPLU-1
MNSN 4610-01-271-1700

DISTRIBUTION STATEMENT A: Approved for public releass; distnbution is unlimited

TR 10-4610-232-12, 13 May 1891, is changad as follows;

1. Hamowve and insarl pages as indicated below, New or changad text material is indicated by a verlical bar in the

margin. An illustration change is indicated by a miniature pointing hand.

Remove pages Insert pagas
2-55 and 2-56 2-55 and 2-56

2. Retain this sheet in front of manwal for reference purposes.
By Order of the Secretary of the Army:
DENMIS J. REIMER

ﬁ ﬁ £ | Official: Generall United Siates Army
Chiel of Stalf

JOEL B, HUDSOM
Administrative Assisfant to tha
Secrelary of the Anmy
03z23as

DISTRIBUTHOM:
To be distributed in accordance with DA Form 12-25-E, black no. 5753, requirements for THM 10-4510-232-12,

URGENT
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C9
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
NO. 9 WASHINGTON, D.C., 23 April 1997

Operator’s and Unit Maintenance Manual

WATER PURIFICATION UNIT
REVERSE OSMOSIS, 3000 GPH
TRAILER MOUNTED, FLATBED CARGO
22-1/2 TON 8 WHEEL TANDEM
MODEL WTA-060
NSN 4610-01-219-8707
AND
MODEL ROWPU-1
NSN 4610-01-371-1790

DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited.
TM 10-4610-232-12, 13 May 1991 is changed as follows:

1. Remove and insert pages as indicated below. New or changed text material is indicated by a vertical bar in the
margin. An illustration change is indicated by a miniature pointing hand.

Remove pages Insert pages
C-1 through C-12 C-1 through C-12
C-15 through C-22 C-15 through C-22

2. Retain this sheet in front of manual for reference purposes.
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By Order of the Secretary of the Army:

DENNIS J. REIMER
General, United States Army

/‘z{/ﬁ % E Chief of Staff
Official:

JOEL B. HUDSON
Administrative Assistant to the
Secretary of the Army

03388

DISTRIBUTION:
To be distributed in accordance with DA Form 12-25-E, block no. 5753, requirements for TM 10-4610-232-12.



TM 10-4610-232-12

C8
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
NO. 8 WASHINGTON, D.C., 8 January 1997

Operator’s and Unit Maintenance Manual

WATER PURIFICATION UNIT
REVERSE OSMOSIS, 3000 GPH
TRAILER MOUNTED, FLATBED CARGO
22-1/2 TON 8 WHEEL TANDEM
MODEL WTA-060
NSN 4610-01-219-8707
AND
MODEL ROWPU-1
NSN 4610-01-371-1790

DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited

TM 10-4610-232-12, 13 May 1991, is changed as follows:

1. Remove and insert pages as indicated below. New or changed text material is indicated by a vertical bar in the
margin. An illustration change is indicated by a miniature pointing hand.

Remove pages Insert pages

2-37 and 2-38 2-37 and 2-38
2-45 and 2-46 2-45 and 2-46
2-63 through 2-66 2-63 through 2-66
2-81 through 2-86 2-81 through 2-86
2-93 and 2-94 2-93 and 2-94
2-97 and 2-98 2-97 and 2-98
4-319 and 4-320 4-319 and 4-320

2. Retain this sheet in front of manual for reference purposes.
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By Order of the Secretary of the Army:

ﬁ ?4: ﬁ | DENNIS J. REIMER
General, United States Army
Official: Chief of Staff

JOEL B. HUDSON
Administrative Assistant to the
Secretary of the Army
03022

DISTRIBUTION:
To be distributed in accordance with DA Form 12-25-E, block no. 5753, requirements for TM 10-4610-232-12.
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CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
NO. 7 WASHINGTON, D.C., 14 February 1996

Operator’s and Unit Maintenance Manual
For

WATER PURIFICATION UNIT
REVERSE OSMOSIS, 3000 GPH
TRAILER MOUNTED, FLATBED CARGO
22-1/2 TON 8 WHEEL TANDEM
MODEL WTA-060
NSN 4610-01-219-8707
AND
MODEL ROWPU-1
NSN 4610-01-371-1790

DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited.
TM 10-4610-232-12, 13 May 1991 is changed as follows:
1. Title is changed to read as stated above.

2. Remove and insert pages as indicated below. New or changed text material is indicated by a vertical bar in the
margin. An illustration change is indicated by a miniature pointing hand.

Remove Pages Insert Pages

i through viii i through ix/(x blank)
1-1 through 1-6 1-1 through 1-6

1-6.1 and 1-6.2

1-7 and 1-8 1-7 and 1-8

1-11 and 1-12 1-11 and 1-12

1-12.1 through 1-12.10
1-13 and 1-14 1-13 and 1-14
1-14.1/(1-14.2 blank)
1-15 through 1-20 1-15 through 1-20

1-20.1 through
1-20.5/(1-20.6 blank)

2-1 and 2-2 2-1 and 2-2

2-2.1 and 2-2.2

2-3 through 2-6 2-3 through 2-6



TM 10-4610-232-12

Remove Pages

2-9 and 2-10

2-11 through 2-18
2-19 through 2-24
2-31 through 2-34

2-35 and 2-36
2-37 and 2-38
2-43 through 2-48

2-53 through 2-58

2-59 and 2-60

2-61 and 2-62

2-63 and 2-64
2-64.1/(2-64.2 blank)
2-65 through 2-68

2-69 and 2-70

2-75 and 2-76

2-83 through 2-86

2-93 through 2-100
2-103 and 2-104

2-107 and 2-108

2-129 and 2-130
2-130.1/(2-130.2 blank)
2-131 and 2-132

2-133 through 2-136
2-141 through 2-144

2-147 and 2-148
2-149 and 2-150
2-155 through 2-158

2-159 through 2-160
3-5 through 3-8
3-17 and 3-18

3-27 through 3-30

Insert Pages

2-9 and 2-10

2-10.1 and 2-10.2
2-11 through 2-18
2-18.1/(2-18.2 blank)
2-19 through 2-24
2-31 through 2-34
2-34.1/(2-34.2 blank)
2-35 and 2-36

2-36.1 and 2-36.2
2-37 and 2-38

2-43 through 2-48
2-52.1 and 2-52.2
2-53/(2-54 blank)
through 2-58
2-58.1/(2-58.2 blank)
2-59 and 2-60

2-60.1 /(2-60.2 blank)
2-61 and 2-62

2-62.1 through 2-62.4
2-63 and 2-64

2-65 through 2-68
2-68.1/(2-68.2 blank)
2-69 and 2-70
2-70.11/(2-70.2 blank)
2-75 and 2-76
2-76.1/(2-76.2 blank)
2-83 through 2-86
2-93 through 2-100
2-103 and 2-104
2-107 and 2-108
2-108.1/(2-108.2 blank)
2-129 and 2-130
2-131 and 2-132
2-132.1/(2-132.2 blank)
2-133 through 2-136
2-141 through 2-144
2-144.1/(2-144.2 blank)
2-147 and 2-148
2-148.1 and 2-148.2
2-149 and 2-150
2-155 through 2-158
2-158.1 through 2-158.4
2-159/(2-160 blank)
3-4.1/(3-4.2 blank)
3-5 through 3-8

3-17 and 3-18

3-27 through 3-30



Remove Pages

3-33 and 3-34

3-47 and 3-48

3-51 and 3-52

4-1 and 4-2
4-12.1/(4-12.2 blank)
4-13 through 4-16

4-23 through 4-26
4-31 and 4-32
4-37 and 4-38
4-41 and 4-42
4-51 and 4-52
4-93 and 4-94

4-97 and 4-98

4-103 through 4-106

4-107 and 4-108
4-109 and 4-110
4-115 and 4-116
4-125 and 4-126
4-129 and 4-130
4-179 and 4-180

4-183 and 4-184

4-185 through 4-188
4-191 through 4-196
4-196.1 and 4-196.2
4-197 and 4-198

4-199 through 4-202
4-205 through 4-210
4-235 through 4-240
4-243 through 4-246
4-249 and 4-250

4-251 and 4-252

4-261 through 4-264
4-264.1 and 4-264.2

TM 10-4610-232-12

C7
Insert Pages

3-33 and 3-34

3-47 and 3-48

3-48.1 and 3-48.2

3-51 and 3-52

4-1 and 4-2
4-12.1/(4-12.2 blank)
4-13 through 4-16
4-16.1/(4-16.2 blank)
4-23 through 4-26
4-26.1/(4-26.2 blank)
4-31 and 4-32

4-37 and 4-38

4-41 and 4-42
4-50.1/(4-50.2 blank)
4-51 and 4-52

4-93 and 4-94
4-94.1/(4-94.2 blank)
4-97 and 4-98

4-98.1 and 4-98.2
4-103 through 4-106
4-106.1 and 4-106.2
4-107 and 4-108
4-108.1 and 4-108.2
4-109 and 4-110

4-115 and 4-116

4-125 and 4-126

4-129 and 4-130

4-179 and 4-180
4-182.1 through 4-182.4
4-183 and 4-184
4-184.1/(4-184.2 blank)
4-185 through 4-188
4-190.1/(4-190.2 blank)
4-191 through 4-196
4-196.1 through 4-196.4
4-197 and 4-198
4-198.1 and 4-198.2
4-199 through 4-202
4-202.1 through 4-202.6
4-205 through 4-210
4-235 through 4-240
4-243 through 4-246
4-249 and 4-250
4-250.1/(4-250.2 blank)
4-251 and 4-252

4-261 through 4-264
4-264.1 and 4-264.2
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Remove Pages

4-267 and 4-268

4-305 and 4-306

4-309 and 4-310

C-3 through C-12

C-15 and C-16

C-21 and C-22

Index 1 and Index 2

Index 5 and Index 6
FP-1/(FP-2 blank) through
FP-7/(FP-8 blank)
FP-11/(FP-12 blank)

FP-1 5/(FP- 16 blank)
FP-19/(FP-20 blank)
FP-25/(FP-26 blank)
FP-29/(FP-30 blank) and
FP-31/(FP-32 blank)
FP-39/(FP-40 blank) and
FP-41/(FP-42 blank)
FP-47/(FP-48 blank) through
FP-51/(FP-52 blank)

Insert Pages

4-266.1/(4-266.2 blank)
4-267 and 4-268
4-304.1/(4-304.2 blank)
4-305 and 4-306

4-309 and 4-310

C-3 through C-12

C-15 and C-16

C-21 and C-22

Index 1 and Index 2
Index 5 and Index 6
FP-1/(FP-2 blank) through
FP-7/(FP-8 blank)

FP- 11/(FP-12 blank)
FP-1 5/(FP-1 6 blank)
FP-19/(FP-20 blank)
FP-25/(FP-26 blank)
FP-29/(FP-30 blank) and
FP-31/(FP-32 blank)
FP-39/(FP-40 blank) and
FP-41/(FP-42 blank)
FP-47/(FP-48 blank) through
FP-51/(FP-52 blank)

3. Retain this sheet in front of manual for reference purposes.

By Order of the Secretary of the Army:

Official: Wﬁ’m’)

JOEL B. HUDSON
Acting Administrative Assistant to the
Secretary of the Army
01430

DISTRIBUTION:

DENNIS J. REIMER
General, United States Army
Chief of Staff

To be distributed in accordance with DA Form 12-25-E, block no. 5753, requirements for TM 10-4610-232-12.



URGENT

TM 10-4610-232-12

Cc6
CHANGE HEADQUARTERS
DEPARTMENTS OF THE ARMY
NO. 6 WASHINGTON, D.C., 15 July 1995

Operator’'s and Unit Maintenance Manual

WATER PURIFICATION UNIT
REVERSE OSMOSIS, 3,000 GPH
TRAILER MOUNTED, FLATBED CARGO,
22-1/2 TON 8 WHEEL TANDEM
MODEL NO. WTA-060
NSN 4610-01-219-8707

DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited.

TM 10-4610-232-12, 13 May 1991, is changed as follows:

1. Remove and insert pages as indicated below. New or changed text material is indicated by a vertical bar
in the margin. An illustration change is indicated by a miniature pointing hand.

Remove pages Insert pages

2-37 through 2-40 2-37 through 2-40
2-59 and 2-60 2-59 and 2-60

2-63 and 2-64 2-63 and 2-64
"""""" 2-64.1/(2-64.2 blank)
2-129 and 2-130 2-129 and 2-130
"""""" 2-130.1/(2-130.2 blank)
2-143 through 2-146 2-143 though 2-146
3-1 through 3-6 3-1 through 3-6

3-39 and 3-40 3-39 and 3-40

2. Retain this sheet in front of manual for reference purposes.

URGENT
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By Order of the Secretary of the Army

DENNIS J. REIMER

Official: General, United States Army
,,,,,, Chief of Staff

Sl BHL
JOEL B. HUDSON

Acting Administrative Assistant to the
Secretary of the AororsTP/

DISTRIBUTION:
To be distributed in accordance with DA Form 12-25-E, block no. 5753, requirements for
TM 10-4610-232-12.
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CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY,
No. 5 WASHINGTON, D.C., 30 JUNE 1995

Operator’'s and Unit Maintenance Manual

WATER PURIFICATION UNIT
REVERSE OSMOSIS, 3,000 GPH
TRAILER MOUNTED, FLATBED CARGO,
22-1/2 TON 8 WHEEL TANDEM
MODEL NO. WTA-060
NSN 4610-01-219-8707

DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited

TM 10-4610-232-12, 13 May 1991, is changed as follows:

1. Remove and insert pages as indicated below. New or changed text material is indicated by a vertical bar
in the margin. An illustration change is indicated by a miniature pointing hand.

Remove pages Insert pages

3-41 and 3-42 3-41 and 3-42
4-113 and 4-114 4-113 and 4-114
C-1 through C-4 C-1 through C-4
C-7 through C-12 C-7 through C-12
C-15 through C-22 C-15 through C-22

C-23/(C-24 blank)

2. Retain this sheet in front of manual for reference purposes.

By Order of the Secretary of the Army:

DENNIS J. REIMER
. General, United States Army
Official: Chief of Staff

S B AL

JOEL B. HUDSON
Acting Administrative Assistant to the

Secretary of the Army
00407

DISTRIBUTION:
To be distributed in accordance with DA Form 12-25-E, block no. 5753, requirements for

TM 10-4610-232-12.



TM 10-416-10-232-12

c4
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
NO. 4 WASHINGTON, D. C., 18 January 1994

Operator’s, and Unit Maintenance Manual

WATER PURIFICATION UNIT
REVERSE OSMOSIS, 3,000 GPH
TRAILER MOUNTED, FLATBED CARGO,
22-1/2 TON 8 WHEEL TANDEM
MODEL NO. WTA-060
NSN 4610-01-219-8707

DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited

TM 10-4610-232-12, 13 May 1991, is changed as follows:

1. Remove and insert pages as indicated below. New or changed text material is indicated by a
vertical bar in the margin. An illustration change is indicated by a miniature pointing hand.

Remove pages Insert pages

2-87 and 2-88 2-87 and 2-88
2-95 through 2-98 2-95 through 2-98
2-101 and 2-102 2-101 and 2-102
C-1 through C-22 C-1 through C-22

2. Retain this sheet in front of manual for reference purposes.

By Order of the Secretary of the Army:

GORDON R. SULLIVAN
General, United States Army

Official: Chief of Staff

L~
MILTON H. HAMILTON

Administrative Assistant to the

Secretary of the Army
06357

DISTRIBUTION:
To be distributed in accordance with DA Form 12-25-E, block no. 5753, requirements for TM 10-4610-232-12
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Cc3

CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY

NO. 3 WASHINGTON, D.C., 15 January 1993

Operator’s, and Unit Maintenance Manual

WATER PURIFICATION UNIT
REVERSE OSMOSIS, 3,000 GPH
TRAILER MOUNTED, FLATBED CARGO,
22-1/2 TON 8 WHEEL TANDEM
MODEL NO. WTA-060
NSN 4610-01-219-8707

DISTRIBUTION STATEMENT A: Approved for public release; distribution is unlimited

TM 10-4610-232-12, 13 May 1991, is changed as follows:

1. Remove and insert pages as indicated below. New or changed text material is indicated by a
vertical bar in the margin. An illustration change is indicated by a miniature pointing hand.

Remove pages Insert pages

1-11 and 1-12
4-77 and 4-78
4-313 and 4-314

1-11 and 1-12

4-77 and 4-78
4-313 and 4-314
4-318.1 and 4-318.2

2. Retain this sheet in front of manual for reference purposes.

By Order of the Secretary of the Army:

GORDON R. SULLIVAN
General, United States Army

Official: Chief of Staff

MILTON H. HAMILTON
Administrative Assistant to the

Secretary of the Army
03462

DISTRIBUTION:
To be distributed in accordance with DA Form 12-25-E, block no. 5753, requirements for TM 10-4610-232-12.



TM 10-4610-232-12

c 2
CHANGE HEADQUARTERS
DEPARTMENT OF THE ARMY
NO. 2 WASHINGTON, D.C., 30 SEPTEMBER 1992

Operator’'s and Unit Maintenance Manual

WATER PURIFICATION UNIT,
REVERSE OSMOSIS, 3,000 GPH
TRAILER MOUNTED, FLATBED CARGO
22-1/2 TON 8 WHEEL TANDEM
MODEL NO. WTA-060
NSN 4810-01-219-8707

Approved for public release; distribution is unlimited

TM 10-4610-232-12, 13 May 1991, is changed as follows:

1. Remove and insert pages as indicated below. New or changed text material is indicated by
vertical bar in the margin. An illustration change is indicated by a miniature pointing hand.

Remove pages Insert pages

c and d candd

i through viii i through viii

1-1 through 1-4 1-1 through 1-4
1-23 and 1-24 1-23 and 1-24
2-11 and 2-12 2-11 and 2-12
2-21 and 2-22 2-21 and 2-22
2-25 and 2-26 2-25 and 2-26
2-49 through 2-58 2-49 through 2-58
2-61 through 2-64 2-61 through 2-64
2-67 through 2-70 2-67 through 2-70
2-75 through 2-106 2-75 through 2-106
2-109 and 2-110 2-109 and 2-110
2-113 and 2-114 2-113 and 2-114
2-119 and 2-120 2-119 and 2-120
2-123 and 2-124 2-123 and 2-124
2-129 through 2-136 2-129 through 2-136
2-151 through 2-154 2-151 through 2-154
3-17 and 3-18 3-17 and 3-18
3-39 and 3-40 3-39 and 3-40
3-45 and 3-46 3-45 and 3-46
3-49 and 3-50 3-49 and 3-50
3-61 and 3-62 3-61 and 3-62

4-3 through 4-12 4-3 through 4-12

_____ 4-12.1/(4-12.2  blank)
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2. Retain these sheets in front of manual for reference purposes.
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SAFETY WARNINGS

WARNING

Avoid prolonged or repeated skin contact with the color solution. Wash with soap and
water. In the event of eye contact, wash eyes for 15 minutes using the eyewash.

WARNING

Wear gloves. Chemicals contained in test kits may be hazardous. If chemical gets on
skin wash with plenty of soap and water.

WARNING

Check chains on hoist for link damage or wear regularly. Damaged or worn chains
must be replaced immediately to prevent accidents. Nofity unit maintenance.

WARNING

When unloading raw water and distribution pumps, crewmember on ground should
stand clear of pump frame to avoid being injured in event pump falls or is released too
quickly.

WARNING

Each storage tank weighs 130 Ibs. (59 kg). Three people are required to carry each
tank.

WARNING

Never use potable water hoses to handle raw water, or raw water hoses to handle
potable water. Mixing hoses could cause contamination of water resulting in serious
illness. Hoses are labeled.

WARNING
Other crewmembers must stand clear when anchor is being deployed.
WARNING

A good ground is required to protect operators and equipment, and to provide
lightning protection. Failure to properly ground the generator, ISO container, and
high pressure pump assembly could result in electrocution.

WARNING

Ground rod must be driven at least 8 ft (2.5 m) deep to be sure of a good ground. A
poor electrical ground can lead to injury or death from electrical shock.

WARNING

Check to make certain that grounding cable is securely attached to grounding lugs to
avoid a poor electrical ground which could lead to electrocution. Cable should remain
attached during transport deployment but will be disconnected whenever the van or
high pressure pump assembly are removed from the trailer.

WARNING

Under some unusual conditions, air may be pushed out the waste hose causing the
end to whip. Stand clear of hose end by at least 20 ft (6 m) while ROWPU is operating
to avoid serious injury.
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WARNING

The air manual blowdown valve must be opened before removing the filter top plug.
Failure to do so will result in the cap being blown off which could cause serious
injury.

WARNING

Use caution when using chemicals (polyelectrolyte, sequestrant, citric acid, NTP-A,
detergent, calcium hypochlorite, sodium bisulfite). Failure to do so could result in
severe burns, especially to eyes. Always wear chemical protective gloves and a face
shield. If a chemical comes in contact with skin or clothes, wash off immediately. If a
chemical comes in contact with eyes, wash eyes immediately for 15 minutes from
the eyewash station.

WARNING
Water over 1000 ppm TDS is not safe to drink.
WARNING
Keep face away from clean/flush tank port. Chemical fumes may irritate eyes.
WARNING

Do not exceed load limits of hoist. Do not operate hoist without safety latches on
hooks. Failure to observe these precautions could result in serious injury and damage
to equipment.

WARNING

Make sure load hook is attached at or near balance point of any load being moved.
Failure to do so could result in violent swinging or dropping of load. This could result
in serious injury and damage to equipment.

WARNING

To avoid unsafe work conditions do not allow the temperature inside the ROWPU to
rise above 120°F (49°C). Keep doors open and water flowing to help cool the
ROWPU.

WARNING
If CO level exceeds 50 ppm, evacuate the van, CO is deadly.
WARNING

Do not enter van alone during a red ALARM 2 condition. Always have another
crewmember available to insure safety. CO is deadly.

WARNING

When deployed on an NBC decontamination mission, protective gear, appropriate
MOPP level, as approved by the supervisor will be worn.

WARNING

When coming out of the vent, water will be contaminated. Make certain to avoid skin
contact with contaminated water. Use a clearly marked container to collect this
water. Failure to do so could result in death.

WARNING

Avoid skin contact with spent NBC filter media. Use protective gear and protective
masks (M9 or M17). Failure to do so could result in death.
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WARNING

Dirty cartridge filters may be highly contaminated in NBC missions. During NBC
missions wear protective equipment. Avoid skin contact with the water which drips
off them. Failure to do so will result in serious illness or death.

WARNING

Areas must be tested before removing protective gear during decon procedures.
Failure to do so will result in serious illness or death.

WARNING

After an NBC decontamination mission, the ROWPU must be properly decontami-
nated. Failure to follow proper procedures may result in NBC agent injury or death to
you and others.

WARNING

Avoid skin contact with the used carbon. Use protective gear including an apron and
gloves.

WARNING

Avoid skin contact with used deionizing bed material. Use protective gear including
an apron and gloves.

WARNING

Make sure electrical power is off before working on unit. Failure to do so could result
in serious injury from electrical shock or moving parts.

WARNING

Always disconnect electrical cables at the ROWPU first, then from the pump being
serviced.
WARNING

Do not operate ROWPU without ground rod properly set and the ground cable
connected. Failure to do so may result in severe injury or fatal electrical shock.

WARNING
Do not wear loose clothing or jewelry while working on equipment.
WARNING

Cleaning solvent used to clean parts can be dangerous. Wear rubber gloves to protect
your hands. Solvent can be absorbed through skin. Wash with soap and water if you
get solvent on your skin. Use a Lanolin based skin cream after washing. Don't use
near an open flame or heat source. Don't work in a closed area. Be sure your work
area gets plenty of fresh air.

WARNING

Proper hearing protection must be worn within 30 ft (9 m) of ROWPU when the
ROWPU is operating. Sound pressure levels produced by ROWPU operation could
cause permanent hearing damage if hearing protection is not used.

WARNING

Do not drink water from any hose or valve except the dispensing hoses. Water from
all other valves and hoses can be contaminated and is NOT for drinking. Drinking
contaminated water will cause severe nausea and may result in death.

Change2 c
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WARNING

To avoid slipping or falling, keep all standing water or solutions cleaned off the floor of
the ROWPU.

WARNING

Disconnect raw water pump power cable before removing cyclone separators. The
pump motor could start accidentally and cause serious injury.

WARNING

Shut down electrical power to the ROWPU before attempting to replace drive belts.
Failure to do so could result in serious injury.

WARNING

Relieve air compressor circuit pressure before attempting to do any work on air
system. Failure to do so could result in serious injury. Close the air tank outlet valve
and then open the air manifold vent valve to relieve all pressure.

WARNING

Make certain air compressor switch is turned OFF and right side drain valve has been
opened to relieve pressure before changing outlet filter or working on compressor.
Serious injury could result if this is not done.

WARNING

Before working on any electrical device, open the main control panel circuit breaker
and stop the diesel generator. When working on the distribution pump or raw water
pump motors disconnect the cable. The voltages used in the ROWPU can cause a
fatal shock if these precautions are not taken.

WARNING

Side-to-side slope of ROWPU cannot be more than 2 degrees, (end to end) slope
cannot be greater than 5 degrees. Greater slope could cause the unit to tip over.

WARNING

A light bulb or bulb guard that has been on can be hot. Use a glove or suitable cloth
when performing maintenance to avoid getting burned.
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CHAPTER 1. INTRODUCTION
SECTION I. GENERAL INFORMATION.

1-1. SCOPE.

a. Type of Manual. Operator and Unit Maintenance Manual.

b. Model Number and Equipment Name. Reverse Osmosis Water Purification Unit, referred to from now on in this manual as the
ROWPU. Two models are covered by this manual; Model WTA-060 as manufactured by Aqua-Chem., Inc., and Model
ROWPU-1 as manufactured by Keco Industries, Inc. When any portion of this manual refers to only one of these models, the
statement “(MODEL WTA-060 ONLY)” OR "(MODEL ROWPU-1 ONLY) " will be placed immediately after the applicable
sentence. If no reference is made to only one model, then that portion of the manual applies to both models.

c. Purpose of the Equipment. Purifies water from many different sources to make potable (drinkable) water. Can purify:
(1) Dirty fresh water.
(2) Brackish water (dirty and a little salty).
(3) Sea water (very salty).
(4) Fresh water containing nuclear, biological, or chemical (NBC) agents.
d. Special Limitations on Equipment
(1) Operates in temperatures between -25°F and 110°F (-32°C and 43°C).
(2) Winterization kit must be used if operating temperature is below 32°F (0°C).
(3) RO elements may be ruined if they are allowed to freeze.
(4) Temperatures of the source water cannot be greater than 110°F (43°C).
(5) The amount of water produced depends on the temperature of water being purified.
(6) Must be hauled by M818 or M932 tractors.
(7) Side-to-side slope of the ROWPU cannot be more than 2 degrees, end-to-end slope cannot be greater than 5 degrees.

Greater slopes could cause unit to tip over.

1-2. MAINTENANCE FORMS AND RECORDS. Department of the Army forms and procedures used for equipment maintenance will
be those prescribed by DA PAM 738-750, The Army Maintenance Management System (TAMMS).

1-3. REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIRs). If your ROWPU needs improvement let us know.
Send us an EIR. You, the user, are the only one who can tell us why a procedure is hard to perform. Put it on an SF 368 (Quality
Deficiency Report). Mail it directly to Commander, U.S. Army Tank-automotive and Armaments Command, ATTN: AMSTA-LC-CIP-
WT, Rock Island, IL 61299-7630. We'll send a reply.

1-4. WARRANTY INFORMATION. Referto TB 10-4610-232-24 for the warranty on Model ROWPU-1. Report all defects in material
or workmanship to your supervisor.

1-5. DESTRUCTION OF ARMY MATERIEL TO PREVENT ENEMY USE. Command decisions, according to tactical decision, will
decide when destruction of the ROWPU will take place. A destruction plan will be prepared by the using organization, unless one has
been prepared by higher authority. For general destruction procedures for this equipment, refer to TM 750-244-3, Procedures for
Destruction of Equipment to Prevent Enemy Use.

1-6. PREPARATION FOR STORAGE OR SHIPMENT. Refer to Chapter 4, Section VI of this manual for preparation for storage or
shipment instructions.

1-7. QUALITY ASSURANCE/QUALITY CONTROL. Refer to quality assurance/quality control specification MIL-9858A for quality
assurance/quality control information.

1-8. SAFETY, CARE AND HANDLING. Always keep in mind the general CAUTIONS and WARNINGS, listed on the warning page

at the front of this manual and the specific CAUTIONS and WARNINGS given with procedures throughout this manual and as data
plates and decals on the ROWPU.
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Figure 1-1. 3000 Gallons Per Hour Reverse Osmosis Water Purification Unit
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SECTION Il. EQUIPMENT DESCRIPTION.

1-9. EQUIPMENT CHARACTERISTICS, CAPABILITIES AND FEATURES.

a. Characteristics.

@

2
©)
4

Contained in a special 8 x 8 x 20 ft (2.4 x 2.4 x 6.1 m) ISO (International Standards Organization) container with skid
mounted external components.

The ROWPU can be shipped by military aircraft.
The ROWPU is mounted on a standard 30 ft (9.5 m) M871 military trailer so it can be moved to where it is needed.

The ROWPU is powered by a 60 KW utility diesel generator.

b. Capabilities and Features.

@

@
©)
4
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)

®
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The ROWPU can supply 60,000 gallons daily from fresh waters or brackish waters 75°F (24°C) and over. Less water is
produced from colder water sources.

The ROWPU can supply 40,000 gallons daily from sea water 75°F (24°C) and over.

The ROWPU can supply 60,000 gallons daily from NBC contaminated fresh waters 75°F (24°C) and over.
The ROWPU produces potable water to long term consumption standards of purity.

It can handle raw water turbidity to 150 NTU.

On an NBC decontamination mission, raw water containing up to 10 ppm CW agent, or one million microorganism
colonies per 100 ml, or 100,000 pC/I (picoCuries per liter) radioactivity can all be made potable.

Raw water can be taken from wells, lakes, seas, lagoons, rivers, or through an ice hole. The raw water pump can lift
water about 15 feet (4.5 m) and discharge up to a height of 30 feet (9 m) at 110 gpm (416 Ipm).

The winter kit allows the unit to be operated at a water point where air temperatures are between -25 and 32°F (-32 and
0°C) and water temperatures are above 32°F (0°C).

The ROWPU is set up and operated by a 3 person crew (one of whom is an NCO). Operation is semi-automatic.

1-10. LOCATION AND DESCRIPTION OF MAJOR COMPONENTS. The ROWPU is made up of three main systems as shown in
The major components of each system are described in the following paragraphs.

NOTE
The electrical power source for operation of the ROWPU is provided by a 60 KW utility
Diesel Generator. See TM 5-6115-545-12 for information about the generator. If equipped
with tactical quiet generator, see TM 9-6115-645-10.

a. Raw Water Intake System (Figure 1-3). The Raw Water Intake System supplies feed water to the ROWPU and consists of the
following major components.

@

&)

©)

4

®)

Intake Strainer. A floating intake strainer holds the raw water intake hose off the bottom of the water source and screens
out leaves, sticks, fish, and other large objects. It is connected by sections of rigid suction hose to the raw water pump. A
non-floating strainer (part of winterization kit) is used for ice hole operation.

Anchor. Used to deploy the intake strainer and hold it in place.

Raw Water Pump. Draws water through the intake strainer and discharges the water to the cyclone separators. A hand
priming pump is used to assist initial prime to the water pump.

Cyclone Separators. Remove sand and heavy dirt by centrifugal water flow action. Raw water discharge hose sections
deliver the water from separators to the water purification system at the feed water booster pump inlet.

Priming Assist Pump. This hand operated pump is used to help draw water up to the raw water pump. It is disconnected
from raw water pump after priming is completed.

1-4 Change 12
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{MODEL ROWPU-t ONLY)

e

(MODEL WTA-060 ONLY)

3. Major Components of the Raw Water Intake System

Figure 1
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b. Water Purification System (Figure 1-4)| This system purifies the raw water to make potable water suitable for drinking.

(1) The components of the Water Purification System are contained in the 1SO container (van) (1) and the separate high
pressure pump assembly (2).
(2) The Water Purification System consists of the following major components and appropriate piping and valves, monitoring
devices, and semi-automatic controls.
(a) Feed Water Booster Pump (3). Pressurizes water from the raw water system as needed for the filtration processes.
Itis a 115 gpm (435 Ipm) pump and requires 35-40 psig (241-276 kPa) to operate.
(b) Basket Strainer (4). Removes remaining large particles in the water to prevent clogging of the internal distributors of
the media filter.

n
|-

13

'ao 10

1

3

Figure 1-4. Major Components of the Water Purification System (Sheet 1 of 4)
(MODEL WTA-060 ONLY)
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Figure 1-4. Major Components of the Water Purification System (Sheet 2 of 4)
(MODEL WTA-060 ONLY)
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Figure 1-4. Major Components of Water Purification System (Sheet 3 of 4)
(MODEL ROWPU-1 ONLY)
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Figure 1-4. Major Components of Water Purification System (Sheet 4 of 4)
(MODEL ROWPU-1 ONLY)
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Media Filter (5). Removes most of the suspended solids from the raw water by passing the water through a filter bed
of AG media (special lightweight material) and garnet sand.

Cartridge Filter (6). Removes very fine suspended solids in the raw water by passing the water through replaceable
cartridges.

Chemical Injection Pumps (7). Inject water treatment chemicals into the feed and product water.

Polyelectrolyte Tank (8). A reservoir for a chemical called polyelectrolyte which is mixed with water and used to help
the media filter remove suspended solids by coagulation.

Sequestrant Tank (9). A reservoir for a chemical called sequestrant (scale inhibitor) which is mixed with water and
used to prevent scale from building up in the reverse osmosis elements.

Hypochlorite Tank (10). Contains a chemical called calcium hypochlorite which is added to the backwash water to
control organic growth in the media filter. Also injected by a separate pump into the product water to control bacterial
contamination while in the storage tanks and after distribution.

Hypochlorite Backwash Pump (11). Injects hypochlorite into the media filter backwash water.

Clean/Flush Tank (12). Reservoir for holding water used to backwash the media filter and to flush and clean the
system during cleaning procedures.

Deleted.
Deleted.
Gage Panel (15). Gages indicate pressure and differential pressure related to the filters and the RO elements.

Air System Low Pressure Regulator (16). Regulator valve controls air pressure to automatic valves and other air
system components.

Main Control Panel (17).

- Low Voltage Section (110 VAC). Contains the electrical controls, lights, circuit breakers, and water flow metes.

- High Voltage Section (440 VAC). Contains the circuit breakers, motor starters and transformers needed to operate the
ROWPU.

()
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Q)
(s)

®

(u)

1-8 Change 12

NBC Filter (18). Used during NBC decontamination operations. Removes trace nuclear, biological, or chemical
contaminants from the feed water remaining after purification by the filtration and the RO process.

Heaters. Diesel fired heaters (19) provide heat inside of van, an electric heater (20) provides heat to the high
pressure pump assembly mounted outside the van.

RO Vessels (21). Contain the RO elements which reduce the TDS content of the feed water.

Carbon Monoxide Monitor (22). A self-contained device which indicates presence of harmful amounts of carbon
monoxide by an audio alarm and visual display.

Air Compressor (23). Provides air for aiding the backwash of the media filter, for operating automatic valves and
utility service air.

High Pressure Pump (24). Pressurizes the feed water after it is filtered for the reverse osmosis process.
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c. Potable Water Distribution System m This system stores and dispenses the potable water produced by the
ROWPU.
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Figure 1-5. Major Components of the Potable Water Distribution System

NOTE
Three 3000 gallon (11,355 I) potable water storage tanks store the potable water produced
by the ROWPU

Distribution Pump (1). Draws potable water from storage tanks and pressurizes it.

Distribution Hoses and Dispensing Nozzles (2). The potable water is dispensed through hoses and manually controlled
nozzles.

Product Shut-Off Valve (3). This valve is normally open and is closed when cleaning the RO elements.

Storage Tanks (4). These are 3000 gallon (each) collapsible potable water storage tanks (see TM 5-5430-225-12).
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d. Winter Kit (Eigure 1-6)1 Contains items required to prevent freezing of water during cold weather operation. ltems 1 thru 6 are
stored in a winter kit storage box when not in use. The covers (8 and 9) and skids (10 and 11) are stored on the table to the
left of the main control panel under the spare cartridge filter elements

@
&)
©)
4

®)

(6)
)
®
©
(10)
(11)

1-10

Figure 1-6. Winter Kit Components

Intake Strainer(l). Use with ice holes.
Distribution Pump Heat Lamp (2). With 55 ft (17 m) of permanently attached cable.
Raw Water Pump Heat Lamp (3). With 110 ft (34 m) of permanently attached cable.

Extension Cord (4). This 110 ft (34 m) cable is used if the cable on item 3 above does not reach the heater outlet on the
van.

Electrical Harness (5). Used to connect one of the van’s diesel heaters to the generator battery to provide power for the
heater during transport and when power to the ROWPU is off.

Raw Water Pump Drain Hose (6).
Distribution Pump Drain Hose (7).
Distribution Pump Cover (8).
Raw Water Pump Cover (9).
Distribution Pump Skid (10).
Raw Water Pump Skid (11).
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e. Government Furnished Property The following items, furnished by the government are required for operation of
the ROWPU.

Figure 1-7. Government Furnished Property

(1) Storage Tanks (1). Used to store potable water. See TM 5-5430-225-12&P for more information.

(2) Semi-Trailer (2). ROWPU is mounted on this trailer so it can be moved to the mission site. See TM 9-2330-358-14&P or
TM 9-2330-386-14&P for more information.

(3) Generator Set(3). Electrical power source required for operation of ROWPU is a 60 KW generator mounted on the same
semi-trailer as the ROWPU. See TM 5-6115-545-12 for more information. For tactical quiet generator, seel
TM 9-6115-645-10.
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1-11. EQUIPMENT DATA.

a. Performance.
Brackish water (based upon TDS of 1000-15,000 at 77°F (25°C) water temperature:

FIOW RELE ...ttt R e r et r e 53 gpm (200 I/min)
Average Daily Production ...60,000 gallons (227,100 I)
(@ U= 1114V 20to 200 ppm TDS

FUET CONSUMPLION ...ttt 2.0to 3.4 gph (7.5t0 12.9 I/hr)

Sea water (based upon TDS of 15,000-35,000 at 77°F (25°C) water temperature:
FIOW RELE ...ttt bbbttt bbbt 34 gpm (128.7 I/min)
Average Daily Production ...40,000 gallons (151,400 I)
(O U= 1113 SRS 470 to 825 ppm TDS
Fuel Consumption ... ...3103.4gph (11.4to 12.9 I/hr)

Fresh water and NBC contaminated fresh water (based upon TDS of up to 1000 TDS at 77°F (25°C) water temperature:
FIOW RAELE ...t b e bbbt b e bbb e e et e st et sb et e b e e ene e b e e enenean 53 gpm (200 min)
60,000 gallons (227,100 1)
....................... 0.1to 10 ppm TDS
FUEI CONSUMPLION ...ttt ne e 2.0to 3.4 gph (7.5t0 12.9 I/hr)

NOTE
When the temperature is lower than 75°F (24°C), the flow rate and daily production of
potable water may be less. This is due to viscosity effects.

D. Operating TEMPETALUIES .......c.covvrieieireireeere et -25°F to +110°F (-32°C to +43°C)

c. Storage Temperatures.

ROWPU [€SS SENSILIVE IEIMS ..ottt -28°F to +145°F (-33°C to +63°C)
SENSILIVE-TEEIMS ...ttt sttt e ae b e e e be st e ae st e e eaeseeaeebeneebessenesaeneesenanneas 35°F to +110°F (+2°C to +43°C)
RO Elements

Polyelectrolyte

Sequestrant

Color Test Kit

Available Chlorine Color Comparator Test Kit

Turbidity Standards

NTP-A Cleaner

Membrane Cleaner Detergent

(o DR o T o =T o [ T =T 4 1= ) TS 60 KW maximum demand

e. Dimensions and Weight

(1) 1SO container fully packed..........ccoooreneininnieneeeeee e 20x 8 x 8ft(6.1x2.4x2.4m), 15,100 Ib (6849 kg)

................................................. (MODEL WTA-060 ONLY)
20x8x8ft(6.1x2.4x2.4m), 14,790 Ib (6723 kg)

............................................... (MODEL ROWPU-1 ONLY)
(2)  MODIility CONFIGUIEA ...ttt 8x13x30ft(2.4x3.9x9.1m)
(3) ROWPU with generator mounted on trailer ready for transport and deployment....................... 37,960 Ib (17,215 kg)
(MODEL WTA-060 ONLY)
37,650 Ib (17,114 kg)
............................................................................................................................................................... (MODEL ROWPU-1 ONLY)
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1-11.1. DIFFERENCE BETWEEN MODELS. Two different models of the reverse osmosis water purification unit are covered by the
information contained in this manual. This paragraph defines the differences between each of these models. These two models are as
follows:

MODEL WTA-060 MANUFACTURED BY AQUA-CHEM, INC.
MODEL ROWPU-1 MANUFACTURED BY KECO INDUSTRIES

The following list defines the major differences between Model WTA-060 and Model ROWPU-1.

a. Cyclone Separators. (Refer to[Figure 1-7.1.) The cyclone separation system used on the WTA-060 model consists of two
separators (1) mounted on a separate frame (2) which is placed on the ground near the ROWPU (3). The cyclone separation system
for the ROWPU-1 model consists of only one cyclone separator (4) which has been fabricated to be mounted in one of the stake
pockets on the M871 trailer (5) used to transport the ROWPU system. As a result of this difference, the piping system on the raw water
pump (6) and the raw water hose (7) routing have been modified as shown in the illustration.

b. Raw Water Strainer System. (Refer to[Figure 1-7.2]) The strainer system used on the WTA-060 model uses a single strainer
(1) in the piping system to strain raw water entering the ROWPU. The ROWPU-1 model, however, is equipped with a dual strainer
system (2) which allows the ROWPU system to remain in operation while either of the two strainers is being cleaned. One strainer is
kept in operation at all times through the use of two manual valves (3).

c. Automatic Valves. (Refer to[Figure 1-7.3.) Throughout the ROWPU system a series of automatic valves are used to direct
the water as it passes through the ROWPU piping. The type of automatic valves (1) used by the WTA-060 model looks slightly different
than the automatic valves (2) used on the ROWPU-1 model. Although the appearance of the valves is different, the function of the
valve is identical. The repair procedures differ slightly and are indicated in the related paragraphs for the maintenance of these valves.

d. Control Panel Gauges Drain Valves. (Refer to[Figure 1-7.4)|To prevent freezing of the gauges (1) used on the top of the
control panel, the ROWPU-1 model of the ROWPU has been equipped with valves (2) which are used to drain fluids form the gauges
and gauges tubing prior to shutdown or storage of the unit in cold or freezing conditions. The WTA-060 model of the ROWPU does not
have these valves.

e. Pressure Switches. (Refer to[Figure 1-7.5.) Various pressure switches are used in the piping system of the ROWPU to
indicate how various parts of the piping system are functioning. The pressure switches (1) used on the ROWPU-1 model of the
ROWPU have a different appearance than the pressure switches (2) used on the WTA-060 mode. Although the appearance of these
switches is different, the function of each switch is identical. The repair procedures differ slightly and are indicated in the related
paragraphs for the maintenance of these switches.

f. High Pressure Pump Jog Switch. (Refer to|Figure 1-7.6.) To prevent the cracking of the high pressure pump housing during
freezing, the ROWPU-1 model of the ROWPU has been equipped with a jog switch (1) used to momentarily jog the high pressure pump
to remove any water that may have been left in the pump housing during the shutdown process. The WTA-060 model does not have
this switch.

g. Roof Design. (Refer to|Figure 1-7.7.)|The roofing material used on the ROWPU-1 model has been redesigned to incorporate
a one piece roofing skin (1). The WTA-060 model is equipped with a roof design that uses many roof sections to form the roof (2).

h. Deleted.
i. Deleted.
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j- Grounding Configuration. On the WTA-060 Model the grounding wire configuration connects the ROWPU and the
generator ground wires individually to the generator ground lug. On the ROW PU-1 the grounding wire configuration connects the
ROWPU and the generator to a new grounding lug on the M871 Semitrailer which is then attached to the grounding rod.

k. Miscellaneous Relocations. Throughout the ROWPU there have been minor relocations of some equipment. Items such as
the thermostats and fire extinguishers have been moved slightly to allow for better operation of the ROWPU. While the location of
these items may have changed, the maintenance operation and maintenance procedures have not.

You will note that throughout this book there are a number of locating illustrations used to show the position of various components
used in the operation: and repair of the ROWPU. When these locating illustrations involve components and related components which
are different between the WTA-060 model and the ROWPU-1 model, both locating illustrations are shown. When these locating
illustrations identify components or related components which are the same on both models, the locating illustrations have not been
revised and simply reflect the WTA-060 version.

(MODEL WTA-088 ONLY )

(MOOEL ROWPU-1 ONLY )

Figure 1-7.1. Cyclone Separators
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Figure 1-7.2. Raw Water Strainer System (Sheet 1 of 2).
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(MODEL WTA-060 ONLY)

(MODEL ROWPU-1 ONLY)

Figure 1-7.2. Raw Water Strainer System (Sheet 2 of 2).
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(MODEL ROWPU-1 ONLY)

(MODEL WTA-060 ONLY )

N

Figure 1-7.3. Automatic Valves.
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(MODEL ROWPU-1 ONLY ) (TYPICAL)

&

Figure 1-7.4. Control Panel Gauges.

(MODEL ROWPU-1 ONLY ) (MODEL WTA-060 ONLY)

&

Figure 1-7.5. Pressure Switches.
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{MODEL ROWPU-1 ONLY)

Figure 1-7.6. High Pressure Pump Jog Switch.
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SECTION lll. TECHNICAL PRINCIPLES OF OPERATION.

1-12. INTRODUCTION. Raw water contains suspended solids which makes it look turbid (cloudy or muddy) Suspended
solids include silt, dirt, small particles, micro organisms, algae, and plant and animal products. Raw water also contains
dissolved solids which cause poor taste and can make water unfit to drink. The ROWPU removes all suspended solids
and reduces the dissolved solids to produce water which tastes good and is safe to drink. This section describes how the
ROWPU works.

1-13. RAW WATER INTAKE SYSTEM The Raw Water Intake System pumps raw water from the water
source through the cyclone separators to the Water Purification System.

Figure 1-8. Raw Water Intake System
(Sheet 1 of 2) (Model WTA-060 ONLY)

a Intake Strainer (1). The intake strainer is connected to the end of the suction hose (2). The strainer will float just under
the water, but still well above the bottom of the river, lake or ocean. This keeps the ROWPU from picking up bottom mud
or surface debris and oil The strainer contains a perforated screen which keeps out large debris and fish An anchor (3) is
used to deploy the strainer and hold it in place. A 300 ft (91 m) rope (8) secures the anchor to the strainer and Is used to
deploy and retrieve the anchor and the intake strainer. A second, non-floating strainer Is used for Ice holes

b Raw Water Suction Hose (2). Ten 10 ft (3 m) sections of 3 in. (7.6 cm) suction hose come with the ROWPU. These
hose sections are used as needed to connect the intake strainer to the raw water pump

Change 7 1-12.9
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Raw Water Pump (4). This pump is mounted on a separate frame so it can be located near the water source. A detachable
hand pump (5) is provided to help prime the pump rapidly. The pump is self priming after the initial prime and can pull the air
out of the suction hose when started. The hand pump is not mandatory but helps speed the Initial priming. Raw water is
drawn through the intake strainer and suction hose, pressurized, and discharged through the cyclone separators (6) to the
ROWPU. The pump can lift raw water to 15 ft (4.5 m) above the surface level of the water source. The discharge water
pressure is great enough to allow placement of the ROWPU up to 30 ft (9 m) above the pump.

Cyclone Separators (6). On Model WTA-060, two cyclone separators are mounted on a separate frame and located near the
raw water pump frame (See[Eigure 1-8, Sheet 1)] On the ROWPU-1 Model, there is one separator which is mounted onto the
trailer in one of the trailer stake pockets (See|Figure 1-8, Sheet 2)| As water enters the cyclone separator, a high speed swirl
is formed. The heavier dirt is thrown to the outside and drops to the bottom where it is carried out by a small amount of water
flow. The main water flow (101 gpm, 382 IPM) leaves the separator at the center of the top and enters the discharge hose to
flow to the ROWPU. The cyclone(s) will remove dirt which will settle in a glass in 20 minutes. They are very important for
sand removal at ocean beach deployment areas.

Raw Water Discharge Hose (7). On all models, four 50 ft (15 m) lengths of 2-1/2 in. (6.4 cm) canvas hoses, which are used to
carry raw water to the cyclone separator(s), a supplied with the ROWPU. Model WTA-060 is supplied with two 10 ft. (3 m)
lengths of 2 in. (5.1 cm) rubber hoses, and Model ROWPU-1 is supplied with one 10 ft (3 m) length of 2 in. (5.1 cm) rubber
hose. These hoses are called raw water to cyclone separator(s) hoses and are used to carry water from the cyclone
separator(s) to the Water Purification System. The connectors are cam and groove type (quick disconnect). On Model WTA-
060, you lose 9 gallons (34.1 1) of water through drain hoses on the cyclone separators. On Model ROWPU-1, you lose 5
gallons (19 I) of water through the drain hose on the cyclone separator.

1-14. WATER PURIFICATION SYSTEM. Water from the Raw Water Intake System is discharged to the Water Purification System.
Here, the water is filtered, treated with chemicals, and pressurized for the reverse osmosis process which reduces the TDS of the
water. All necessary piping, valves, controls, and indicators required to accomplish purification of the feed water and cleaning of the
system components are included.

a.

Filtration [Figure 1-9). The raw water is first treated by filtration. The filters reduce the turbidity of the raw water by removing
suspended particles of fine clay, dirt, and organic matter. Turbidity not only makes water unfit to drink, but it may also foul
(clog) the RO elements. Usually the water leaving the cartridge filter will have a turbidity of 0.5 to 1.5 NTU. This turbidity
value will cause only slow fouling which can be removed by routine RO element cleaning. Fouling reduces the amount of
water which can be produced by the ROWPU.

Change 12 1-13
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Figure 1-9. Operation of the Water Purification System
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Feed Water Booster Pump (1). This centrifugal pump receives water from the raw water discharge hose and pressurizes
it so it can go through the filtration steps which follow.

Basket Strainer (2). The WTA-060 Model is equipped with only one basket strainer. The ROWPU-1 Model is equipped
with two basket strainers to allow the replacement of a clogged strainer without shutting down the ROWPU. The basket
strainer removes any remaining large foreign particles not removed by the cyclone separator(s). This prevents clogging of
the water distributors inside the media filter. A spare strainer basket is carried on-board to provide for quick change when
the basket strainer becomes dirty. When the basket strainer gets dirty, the pressure at the basket strainer outlet becomes
lower than the basket strainer inlet. The ROWPU controls sense that pressure drop (or differential) and set off a yellow
strainer plugged warning light and pulsing horn.

Media Filter (3). The media filter removes most of the suspended solids. The water enters the top of the filter through the
upper distribution flows downward through one layer of course AG filter media and a final layer of very fine garnet sand.
These layers are all supported by three layers of support gravel. A collector picks up the filtered water for discharge. The
suspended solids are too small to be removed by the straining action of the filter media and many of the particles contain
layers of electrical charges which prevent them from forming larger particles. The secret to removing these particles is the
addition to the feed water of a treatment chemical called polyelectrolyte. With the aid of this chemical, the filter can
remove most of the suspended solids from the water resulting in a turbidity between 0.5 and 2 NTU in most cases. On
Model WTA-060, the turbidity is measured by a continuous reading Turbidity Meter (5). On Model ROWPU-1, turbidity is
measured by taking readings using the portable turbidity meter.

Cartridge Filter (4). This filter contains ten 30 in. (76 cm) filter cartridges. Water goes through these filters for final
(polishing) filtration. When it has gone through this filter, the water will normally have a turbidity of 0.5 to 1.5 NTU. In
time, these cartridges will become dirty. When the cartridge filter gets dirty, the pressure at the cartridge filter outlet
becomes lower than the pressure at the cartridge filter inlet. The ROWPU controls sense that pressure drop (or
differential) and set off a yellow cartridge filter plugged warning light and pulsing horn. The ROWPU must be shut down

and the dirty cartridges replaced. n
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Figure 1-10. Normal Flow Thru Filters (Sheet 1 of 2)
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b. Backwashing. In time, the suspended solids trapped in the media filter will cause an increase in the pressure drop between
the inlet and outlet pressure. When the media filter gets dirty, the pressure at the media filter outlet becomes lower than the
pressure at the media filter inlet. The ROWPU controls sense that pressure drop (or differential) and set off a yellow media
filter plugged warning light and pulsing horn. The controls are then set by the operator to automatically backwash the media W
filter. Normal flow is shown in[Eigure 1-10] The backwash cycle is shown in[Eigure 1-11](5 sheets). The filter is backwashed
before the yellow warning light and horn indicates high pressure drop in the following situations: n
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Figure 1-10. Normal Flow Thru Filters (Sheet 2 of 2)
(MODEL ROWPU-1 ONLY)
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(1) When operating on a river or lake with a heavy concentration of organic material present, a turbidity over 15 NTU, and a
temperature over 70°F (21°C), the media filter is backwashed every 6 hours.

(2) On any water, the filter is backwashed at least once daily.

(3) On some waters, most of the places in the filter bed for the suspended solids to stick are used up without causing a high

enough pressure drop to set off the alarm. When this happens, the filtered water turbidity begins to increase.

If It

increases by more than 0.5 NTU, the filter is backwashed.
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NOTE
OPERATOR STOPS PUMPS, SETS SE-
LECTOR SWITCH TO BACKWASH, AND
PUSHES INITIATE BUTTON. AFTER V1 4
SET ALMOST CLOSED.

BACKWASH STEP 1: DRAIN DOWN

- ALL PUMPS STOP. AUTO VALVES CHANGE AS SHOWN.

- PRESSURE PUSHES WATER OUT OF MEDIA ALTER
UNTIL PROPER LEVEL IS REACHED.

- CYCLE TAKES APPROXIMATELY 1 MINUTE.

PURPOSE: DURING THIS STAGE, WATER IS QUICKLY
PURGED FROM THE MEDIA FILTER. THE INITIAL BURST
OFTEN BLOWS MUCH OF THE TURBIDITY OUT OF THE
FILTER.

Figure 1-11. Backwash Cycle (Sheet 1 of 10)
(MODEL WTA-060 ONLY)
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FFWATE‘U _J V15
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PUMP COMES ON.
USES 6 GALLONS.

HYPOCHLORITE
TANK

BACKWASH STEP 2: AIR/WATER BACKWASH
- RAW WATER PUMP ON.

- AUTO VALVES SWITCH AS SHOWN.
- AIR ON.
- HYPOCHLORITE PUMP ON.
- VALVE V14 ADJUSTED BY OPERATOR TO GIVE 30 GPM (114 LPM).

- CYCLE TAKES APPROXIMATELY 1-1/2 MINUTES.

PURPOSE:

DURING THIS STAGE, AIR AND 30 GPM (114 LPM) OF WATER ARE

BREAKING UP THE PACKED MEDIA BEDS. ALSO, CHLORINE IS BEING INJECTED TO
KILL BACTERIA.

Figure 1-11. Backwash Cycle (Sheet 2 of 10)
(MODEL WTA-060 ONLY)
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BACKWASH STEP 3: WATER BACKWASH
BACKWASH AIR VALVE (V22 CLOSED).

- BOOSTER PUMP ON.

- RAW WATER PUMP ON.

- HYPOCHLORITE PUMP REMAINS ON.

- VALVE V14 CREW ADJUSTED FOR PROPER FLOW.
(PROPER FLOW SELECTED FROM TABLE AGAINST
WATER TEMPERATURE.)

- CYCLE TAKES 10 MINUTES.

PURPOSE: DURING THIS STAGE, THE MEDIA BED IS BEING SCOURED AND CLEANED
USING A FASTER FLOW RATE.

Figure 1-11. Backwash Cycle (Sheet 3 of 10)
(MODEL WTA-060 ONLY)
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B80OSTER PUMP ALSO STOPS.

BACKWASH STEP 4: CLEAN WATER BACKWASH

- RAW WATER PUMP OFF.
- HYPOCHLORITE PUMPS STOPPED.
- CLEAN/FLUSH TANK VALVE (V5) OPENED.

- CYCLE TAKES APPROXIMATELY 2 MINUTES.
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PURPOSE: DURING THIS STAGE, THE MEDIA BED IS BEING RINSED WITH SANITIZED
WATER FROM THE CLEAN/FLUSH TANK.

Figure 1-11. Backwash Cycle (Sheet 4 of 10)

(MODEL WTA-060 ONLY)
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VALVE H VALVE
CLDSED CLOSED
H VALVE
10 VALVE OPENED
WASTE OPENED FLOW ADJUSTED

TO 100 GPM

CARTRIDGE
FILTER
BASKET
STRAINER
CLOSED
I O
FEED WATER
BOOSTER PUMP

BACKWASH STEP 5: FORWARD FLUSH
RESETS CONTROL PANEL FOR NORMAL
OPERATION AND OPENS V36 BY PUSH BUTTON.

- OPERATOR CLOSES V37.

- OPERATOR STARTS RAW WATER AND BOOSTER
PUMPS.

- V14 ADJUSTED FOR 100 GPM.

- CYCLE TAKES 5 MINUTES.

PURPOSE: DURING THIS STAGE, THE MEDIA BED IS BEING REPACKED AND
SETTLED.

Figure 1-11. Backwash Cycle (Sheet 5 of 10)
(MODEL WTA-060 ONLY)
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LECTOR SWITCH TO BACKWASH, AND
PUSHES INITIATE BUTTON. AFTER V14
SET ALMOST CLOSED.

BACKWASH STEP 1: DRAIN DOWN
ALL PUMPS STOPPED. AUTO VALVES CHANGE AS
SHOWN.

- PRESSURE PUSHES WATER OUT OF MEDIA FILTER
UNTIL PROPER LEVEL IS REACHED.

- CYCLE TAKES APPROXIMATELY 1 MINUTE.

PURPOSE: DURING THIS STAGE, WATER IS QUICKLY
PURGED FROM THE MEDIA FILTER. THE INITIAL BURST
OFTEN BLOWS MUCH OF THE TURBIDITY OUT OF THE
FILTER.

Figure 1-11. Backwash Cycle (Sheet 6 of 10)
(MODEL ROWPU-1 ONLY)
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PURPOSE; DURING THIS STAGE, AIR AND 30 GPM (114 LPM) OF WATER ARE
BREAKING UP THE PACKED MEDIA BEDS. ALSO, CHLORINE IS BEING INJECTED TO
KILL BACTERIA.

Figure 1-11. Backwash Cycle (Sheet 7 of 10)
(MODEL ROWPU-1 ONLY)
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BACKWASH STEP 3: WATER BACKWASH

BACKWASH AIR VALVE (V22 CLOSED).

- BOOSTER PUMP ON.
- RAW WATER PUMP ON.

- HYPOCHLORITE PUMP REMAINS ON.

- VALVE V14 CREW ADJUSTED FOR PROPER FLOW.

HYPQCHLORITE
TANK

- (PROPER FLOW SELECTED FROM TABLE AGAINST WATER TEMPERATURE.)

- CYCLE TAKES 10 MINUTES.

PURPOSE: DURING THIS STAGE, THE MEDIA BED IS BEING SCOURED AND CLEANED

USING A FASTER FLOW RATE.

Figure 1-11. Backwash Cycle (Sheet 8 of 10)

(MODEL ROWPU-1 ONLY)
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BACKWASH STEP 4: CLEAN WATER BACKWASH
- ALL WATER PUMPS OFF.

- HYPOCHLORITE PUMPS STOPPED.

- CLEAN/FLUSH TANK VALVE (V5) OPENED.

- CYCLE TAKES APPROXIMATELY 2 MINUTES.

PURPOSE: DURING THIS STAGE, THE MEDIA BED IS
BEING RINSED WITH SANITIZED WATER FROM THE
CLEAN/FLUSH TANK.

Figure 1-11. Backwash Cycle (Sheet 9 of 10)
(MODEL ROWPU-1 ONLY)
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BACKWASH STEP 5: FORWARD FLUSH
OPERATOR RESETS CONTROL PANEL FOR NORMAL OPERATION AND OPENS V36
BY PUSH BUTTON.

- OPERATOR CLOSES Va37.
- OPERATOR STARTS RAW WATER AND BOOSTER PUMPS.

- V14 ADJUSTED FOR 100 GPM.
- CYCLE TAKES 5 MINUTES.

PURPOSE: DURING THIS STAGE, THE MEDIA BED IS BEING REPACKED AND
SETTLED.

Figure 1-11. Backwash Cycle (Sheet 10 of 10)
(MODEL ROWPU-1 ONLY)
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c. Reverse Osmosis After filtration to remove the suspended solids, the feed water is further
processed by reverse osmosis. The feed water is pressurized and delivered to RO vessels containing RO elements. In
the RO elements, the feed water flows across sheets of membrane material. Some of the water passes through the
membrane sheets and is collected to become product water. Most of the dissolved solids (salts) are blocked from
passing through. Only 1/3 to 1/2 of the feed water passes through the membrane sheets to become product water.
The rest of the water containing most of the dissolved solids (salts), continues flowing past the membranes and exits the

RO vessels as waste water.

FEED
RO ELEMENT WATER

WASTE

[I=S

PRODUCT
WATER RO VESSEL
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MEMBRANE
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/ J
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Figure 1-12. Reverse Osmosis Process
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d. Reverse Osmosis Components (Figure 1-13

Figure 1-13. Reverse Osmosis Components

(1) High Pressure Pump (1). This is a three-plunger positive displacement pump. It pumps 101 gpm (382 Ipm)
pressurizing the water to the RO vessels (2). The pump is belt-driven by a 60 hp motor. Pump speed and delivery are
fixed. The pump is mounted in a package separate from the ISO container. Restriction of the water supply (blocked
intake flow) will cause extreme vibration of the pump, therefore a low pressure switch (3) will automatically shut down

the ROWPU. Extreme discharge pressure from the pump is unsafe, therefore a high pressure switch (4) will also
automatically shut down the ROWPU.

1-22
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(2) RO Vessels (2). The pressurized feed water is discharged through a high pressure hose to a manifold
connecting the top two rRo vessels. pressurized water enters the top two vessels and, as it passes across the membrane
sheets, some of the water passes through and is collected in a central product water tube. The feed water, now
containing a higher concentration of dissolved solids (higher TDS), discharges through an end fitting into a high
pressure pipe which directs the water back to the inlet end of the corresponding lower RO vessel. The water similarly
passes across the membrane sheets within the lower vessels, producing additional product water,

(3) System Pressure Control Valve (5). The remaining feed water leaving the bottom RO vessels is now waste
water and contains concentrated salts, From each vessel it passes through an orifice to decrease the pressure and then
is combined to pass through the high pressure control valve and another orifice. This valve controls the working
pressure of the system. By controlling the pressure of the system, the valve controls the amount of product water made.
A high pressure switch (4) limits the pressure to 900 psig (6205 kPa).

(4) Product Water. The product water from each vessel is collected in a header and piped to the outlet. An in-line
TOS meter (6) and portable TDS meter monitor dissolved solids content to assure that product water meets potable
water standards. Just before the outlet, calcium hypochlorite is added to disinfect the product water. The chlorinated
product water is called potable water. When the TDS meets potable water standards, the product water hose is
manually inserted in a storage tank. When the product water does not meet potable water standards, the hose is
directed to waste. A pressure switch (7) shuts down the ROWPU if hose blockage causes high pressure.

e. NBC Filter (Eigure 1- 14). The ROWPU can decontaminate waters which contain nuclear, biological or chemical
agents. The feed water filters and the reverse osmosis elements remove most of these agents, however, safe levels are
not assured. When decontaminating NBC contaminated water the product water is additionally passed through the
NBC filter for final agent removal. After filtration, the water is chlorinated and is potable. The filter is connected by
jumper hoses when required, The filter contains a layer (bed) of activated carbon(1) and a layer (bed) of ion exchange
resin beads (2), The NBC agents are removed by these materials. The carbon and resin beads are replaced after each
100 hours of water production to assure that there is always capability to absorb NBC materials.

—_———— -

Figure 1-14. Operation of NBC Filter

Change 2 1-23



TM 10-4610-232-12

f. Chemical Treatment

(1) Chemical Pumps and Tanks (Eigure 1- 15)| There are three chemical injection pumps; one for polyelectrolyte (1),
one for sequestrant (2), and one for hypochlorite (3). Each pump can be adjusted to control its delivery or to turn it off.
Each of the three chemicals is contained in a tank. Each tank is labeled by name and corresponding identifying symbol:

Polyelectrolyte — triangle (4)
Sequestrant — square (5)
Hypochlorite — circle (6)

The tanks are manually filled with potable water from the utility hose. The polyelectrolyte and sequestrant are each
supplied in a one gallon container with graduated dispensing neck to allow proper addition to the chemical tanks.
Hypochlorite is added by emptying premeasured packages of dry chemical and adding water.

POLYELECTROLYTE
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CONTAINER
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Figure 1-15. Chemical Treatment Components
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(2) Polyelectrolyle. This chemical is pumped from the polyelectrolyte tank (4) by the polyelectrolyte pump (1). It is
injected under pressure into the feed water at the feed water booster pump(7) inlet. The polyelectrolyte acts to trap the
very fine dirt particles in the media filter(8). These particles, normally will not form larger particles because of electrical
charges within their structures. The polyelectrolyte is a long string like molecule which also has electrical charges
along its length. As a polyelectrolyte string contacts the fine particles, the electrical charges hold them and larger sticky
floe particles are formed. When a floe particle contacts a grain of filter media, it has a good chance of sticking. Some
polyelectrolyte strings will stick to media grains and then trap fine dirt particles as they pass through the media filter.
The amount of polyelectrolyte is very important. If there is not enough polyelectrolyte, too many fine particles escape. If
there is too much polyelectrolyte, the electrical charges interfere with each other and many of the fine particles and
some polyelectrolyte as well escape from the filter. The amount of polyelectrolyte used must be carefully optimized to
give the best removal of fine particles,

(3) Sequestrant. This chemical is pumped from the sequestrant tank(5) by the sequestrant pump (2). Sequestrant
(scale inhibitor) is injected into the feed water after the media filter to minimize or avoid the formation of scale in the RO
elements. The amount of sequestrant (if needed at all) depends on the raw water source.

(4) Hypochlorite. This chemical is pumped from the hypochlorite tank (6) by the hypochlorite backwash pump (9)
and injected into the water flow during media filter backwash. It acts to kill algae and bacteria which can form a sticky
matt on top of the filter media. If hypochlorite is not used, the algae will make the AG media in the media filter so sticky
that backwashing will not remove the suspended solids and algae. The tank and chemical packets are marked with a
circle for easy identification. During operation hypochlorite is pumped by the hypochlorite pump(3) and injected into the
product water, This provides the chlorine residual amount needed to keep the water safe to drink (potable) during
distribution and use.

g. Air Supply(Figure I- 16)] The air compressor(1), mounted in the high pressure pump package(2), is the source of
air pressure to operate automatic valves and aid in media filter backwash. Compressed air is stored in the air reservoir
(3) which provides 1800 psig (12,400 kPa) service air. An inlet air filter is located at the air compressor. A high pressure
outlet air filter (4) is inside the van. An air system low pressure regulator valve (5), reduces the air pressure to 85 psig
(585 kPa) for service use. An air dryer (6) further reduces moisture from the low pressure air used for valves and
instruments. Air manifolds (7) and (8) distribute the process and utility air,
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Figure 1-16. Air Supply Components
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h. Electrical Controls (Figure 1-17

(1) Main Control Panel. Almost all the electrical switching gear, electrical controls, and indicating lights you need
to operate the ROWPU are located on the main control panel(1). Flow meters(2) are also mounted in this panel. The
main circuit breaker (3) on this panel controls power to all circuits within the ROWPU. Relays and timers are used for
control logic. A warning horn sounds and yellow lights go on when operator attention is needed. An alert horn sounds
continuously and red lights goon when an automatic shutdown occurs. Blue indicator lights indicate open automatic
valves and green lights indicate operating pumps or operating mode.

(2) Switch Panel No. 1 (4). This panel contains distribution pump ON/OFF pushbuttons, a distribution pump ON
indicator light, a van interior light switch and a utility outlet.

(3) Switch Panel No. 2 (5). This contains the warning and alert horns, a van interior light switch, hypochlorite tank
mixer ON/OFF switch, vent fan switch, and a utility outlet.
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Figure 1-17. Electrical Controls
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1-15. POTABLE WATER DISTRIBUTION SYSTEM (Figure 1-18)| This system handles and stores the potable water produced by
the ROWPU.

Figure 1-18. Potable Water Distribution System

a. Storage Tanks (7). Three 3000 gallon (11,355 I) storage tanks provide temporary water storage. The tanks are of air collar
(onion tank) design.

b. Distribution Pump (2). This pump provides water for distribution through two hoses with dispensing nozzles. The start-stop
station for this pump is mounted inside the "rear" door of the van (on distribution system side). A local switch at the pump
must be in the ON position before the pump can be turned on. This switch also turns the pump off/on as long as the start
button has been pushed.

c. Product Shut-Off Valve (3). This valve blocks water loss during cleaning and can be used to provide sufficient back pressure
for the utility hose when filling tanks.

d. Dispensing Hoses and Nozzles (4). These hoses, with attached nozzles, are pressurized by the distribution pump to deliver
potable water from the storage tanks.

Change 12 1-27/(1-28 blank)
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CHAPTER 2. OPERATING INSTRUCTIONS
SECTION |. DESCRIPTION AND USE OF OPERATOR'S CONTROLS AND INDICATORS.

2-1. General. The operator needs to know and understand the function of controls, indicator lights, and manually operated valves
used in operation and operator maintenance of the ROWPU. This section describes and shows all the operator controls. In addition to
controls, indicator lights, and manually operated valves, there are portable meters and gages used to measure water quality outside the
ISO container at the raw water intake and distribution points. During certain operational phases of the ROWPU hose hook-ups must be
changed.

a. Raw Water Pump Controls and Indicators (Refer to Table 2-1)]
b. Electrical Switch Panels 1 and 2 (Refer to|Table 2-2).
¢c. Main Control Panel Controls and Indicators (Refer to [Table 2-3).

(1) Controls. There are four selector switches, fourteen pushbuttons, and eight resets on the main control panel; the function
of each is described in[Table 2-3]

(2) Gages and Instruments. There are four pressure gages, three flowmeters, and two hourmeters on the panel.

(3) Circuit Breakers. There is one MAIN circuit breaker which totally activates or shuts down the panel. This MAIN circuit
breaker is also a door interlock. The breaker is opened and all electrical power to the panel is interrupted when the door
is opened. There are eight overload circuit breakers on the panel.

(4) Indicator Lights. Green lights indicate switch ON positions, blue lights indicate automatic valve positions. Yellow lights
indicate when operator action is required, red lights indicate conditions which will automatically shut the ROWPU down.
When yellow lights go on, a pulsed (WARNING) horn on switch panel 2 goes on, when red lights go on, a steady horn
sound (ALERT) goes on (this horn is also on switch panel 2).

d. Remote Meters and Gages. In-line meters and gages not associated with chemical and water status are described in
2-4

e. Manual Water Valves. The manual water flow control and drain valves with which the operator has interface are described in

—h

Manual Chemical Controls (Refer to

Air Supply Controls and Indicators (Refer to

Oil Drain Plugs, Drain Valves and Oil Level Indicators (Refer to[Table 2-8)]
Diesel Heater Controls and Carbon Monoxide Monitor (Refer to[Table 2-9)

j. Potable Water Distribution System Controls and Indicators (Refer to[Table 2-10)]
k. Portable Testing Meters and Gages (Refer to[para. 2-5lthru[2-8).

I. Deleted.

o «Q

Change 12 2-1
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m. Hose Connections During Operation. The operator must perform a number of hose hook-ups during operation of the ROWPU;
an understanding of the flow pattern for each of these hook-ups is essential to the operation of the ROWPU (see|Figure 2-1)|

NOTE
Cleaning of filters and RO elements is par of the operation of the ROWPU. The in-operation
cleaning functions are media filter backwash and RO element cleaning
and changing basket strainer and cartridge filters [[para. 2-24)] Chemical tank

and system flushing procedures are part of shutdown. Hoses used for cleaning and
flushing are identified and illustrated in their appropriate procedures paragraphs.

STORAGE TANK
CONNECTION

DISPENSING
"W \\
DISTRIBUTION
SUCTION
PRODUCT WATER
TO STORAGE

STORAGE TANK
CONNECTION

DISCHARGE
TO BOOSTER
PUMP

ouT

RAW
WATER
SUCTION

Figure 2-1. Hose ldentification (Sheet 1 of 2)
(MODEL WTA-060 ONLY)
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Figure 2-1. Hose ldentification (Sheet 2 of 2)
(MODEL ROWPU-1 ONLY)
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2-2.  Raw Water Intake System Controls and Indicators

MAIN CONTROL PANEL

RAW WATER PUMP

Figure 2-2. Raw Water Pump Controls (Sheet 1 of 2)
@~ (MODEL WTA-060 ONLY)

Table 2-1. Raw Water Pump Controls
(Item numbers are keyed to|Figure 2-2)

Iltem Number Control/Indicator Function

1 RAW WATER PUMP DRAIN Drains water from pump Closed during normal operation,
VALVE - V1 open for draining.

2 PRIME PUMP ASSIST Blocks pressure from hand pump after priming; closed
VALVE during normal operation, open for hand priming.

3 RAW WATER PUMP START Pushbutton starts raw water pump.

4 RAW WATER PUMP STOP Pushbutton stops raw water pump

5 RAW WATER PUMP ON Green light ON when raw water pump is running.

B 2-2.2 Change 7
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MAIN CONTROL PANEL

RAW WATER PUMP

Figure 2-2. Raw Water Pump Controls (Sheet 2 of 2)
@™ (MODEL ROWPU-1 ONLY)
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2-3. Water Purification System Controls and Indicators. Most oft he controls and indicators for the ROWPU are
within the ISO container.

a. Switch Pane/s. A switch panel is located at each door to the Water Purification System ISO container, The controls
and indicators for switch panels no. 1 and no. 2 are shown in [Figure 2-3 and listed in

]

L]
<

o UTIITY OUTLEY
120 VOLTE AC

[
O||0||0O|| o

2 ——|

>

o)l
J

5
o o e
J
Figure 2-3. Switch Panels No. 1 (Left) and No. 2 (Right)
Table 2-2. Switch Panel Controls and Indicators
(Item numbers are keyed to
Item Control or Indicator Function
1 DISTRIBUTION PUMP POWER ON Pilot light glows when distribution pump control power is
ON.
2 DISTRIBUTION PUMP ON Pushbutton to turn distribution pump ON.
3 DISTRIBUTION PUMP OFF Pushbutton to turn distribution pump OFF.
4 LIGHT SWITCH Pushbutton to turn interior lights on and off as needed,
5 UTILITY OUTLET Waterproof electrical receptacle and cover for use as needed,
6 FAN OFF-ON Selector switch for turning fan OFF and ON.
7 MIXER OFF-ON Selector switch for turning hypochlorite tank mixer OFF and
ON.
8 LIGHT SWITCH Pushbutton to turn interior lights on and off as needed.
9 WARNING HORN Pulsing sound comes on when chemical levels are low
or when filters are plugged.
10 ALERT HORN Steady sound comes on when ROWPU shuts down
automatically due to an alarm condition.
11 UTILITY OUTLET Waterproof electrical receptacle and cover for use as needed.

2-4
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b. Main Control Pane. The main control panel contains most of the electrical controls and Indicators for the ROWPU

These controls and indicators are shown inFigure 2-4 bhnd listed in|Table 2-3.
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Figure 2-4. Main Control Panel Controls and Indicators
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Table 2-3. Main Control Panel Controls and Indicators

(Item numbers are keyed to[Figure 2-4)]

ltem

Control or Indicator

Function

10
1

12
13
14

SYSTEM MODE SWITCH
(TWO POSITION)

SYSTEM ON

SYSTEM SHUTDOWN

OPERATION MODE
SWITCH (THREE POSITION)

FILTER NORMAL
FILTER BACKWASH
SYSTEM CLEAN

INITIATE

COMPRESSOR ON

RAW WATER PUMP ON
CHEMICAL PUMPS ON

BOOSTER PUMP ON
HIGH PRESSURE PUMP ON
COMPRESSOR ON/OFF

in the SYSTEM ON position, this switch allows operation as
selected by the OPERATION MODE switch. In the SYSTEM
SHUTDOWN position, this switch initiates a flush from the
clean/flush tank and stops the high pressure pump and
booster pump when the flush is complete.

Green light ON when the system switch is set to
normal ON for operation.

Green light ON when normal operation has been stopped
and automatic flush cycle has been started.

In FILTER NORMAL position, this switch sets all automatic
valves to the normal operating position, In the FILTER
BACKWASH position it sets all valves to the filter backwash
initial positions and starts the automatic backwash steps.

In the SYSTEM CLEAN position it sets all automatic

valves for chemical cleaning,

Green light ON when in normal operating mode,

Green light ON when in filter backwash mode.

Green light ON when in system clean mode.
NOTE

The control mode selected will only proceed after the
INITIATE button is pushed.

Starts automatic valve switching after OPERATION MODE
switch has been changed from one mode to another,

or at start-up after SYSTEM MODE switch is set to
SYSTEM ON.

NOTE

Pumps cannot be started until INITIATE has been pushed
when restarting after a shutdown.

Green light indicates that the on/off switch for the air
compressor is in the ON position, Compressor will go on
and off automatically to keep air pressure of 1545 to 1775
psi (10,660.5 to 12,247.5 kPa) in the air reservoir tank.

Green light ON when raw water pump is running.

Green light ON when chemical pumps have power
to be operated,

Green light ON when feedwater booster pump is running.
Green light ON when high pressure pump is running.

ON/OFF two position selector switch. ON position allows
compressor operation in response to automatic controls,

2-6
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Table 2-3. Main Control Panel Controls and Indicators (Continued)

(Item numbers are keyed to

Item Control or Indicator Function

15 RAW WATER PUMP START Starts raw water pump.

16 RAW WATER PUMP STOP Stops raw water pump.

17 CHEMICAL PUMPS START Starts chemical pumps if individual pumps are set to run.

18 CHEMICAL PUMPS STOP Stops chemical pumps.

19 BOOSTER PUMP START Starts feedwater booster pump.

20 BOOSTER PUMP STOP Stops feedwater booster pump.

21 HIGH PRESSURE PUMP START Starts high pressure pump. Will not start while FEED
PRESSURE LOW light is on.

22 HIGH PRESSURE PUMP STOP Stops high pressure pump.

23 PANEL ENERGIZED Green light ON when generator set is on and the main
circuit breaker for the process control panel is closed (ON)
and the EMERGENCY STOP is pulled out.

24 EMERGENCY STOP Stops operation of all motors and automatic controls, when
pushed in.

25 ALARM TEST For use during preoperational checks.

26 LIGHT TEST For use during preoperational checks. Replace any panel
lights that do not come on when this button is pushed.

27 PANEL LIGHT ON/OFF Turns main control panel utility light on.

28 SUMP HEAT/PUMP HEAT ON/OFF two position selector switch. ON position turns on

OFF/ON the heat tracing and pump heaters for cold weather protec-
tion (does not operate high pressure pump assembly heater).
NOTE
Lights 29 thru 36 indicate open or closed status of auto-
matic valves. Light ON indicates an OPEN VALVE.

29 MEDIA FILTER INLET — V16 Blue light ON when media filter inlet valve is in its
normally open position (normal operation). The light goes
off (valve is closed) during media filter backwash sequence.

30 BACKWASH INLET — V15 Blue light ON when valve is open, during second, third
and fourth steps of filter backwash, to let backwash
water into filter.

31 CLEAN/FLUSH OUTLET — V5 Blue light ON when the clean/flush tank outlet valve
has opened. Open during automatic flush at shutdown,
during final step of filter backwash, and during RO
element cleaning.

32 MEDIA FILTER OUTLET — V35 Blue light ON when media filter outlet valve is in its
normally open position (normal operation). Light goes
off during media filter backwash sequence.

33 BACKWASH OUTLET —V17 Blue light ON (valve open) during backwash. Light is off
during normal operation.

34 MEDIA FILTER FLUSH — V36 Blue light is ON when valve has been opened. Closed

(OFF) for normal operation.

2-7
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Table 2-3. Main Control Panel Controls and Indicators (Continued)

(Item numbers are keyed to

Item Control or Indicator Function

35 AIR BLANKET — V20 Blue light ON when air blanket is activated in media filter
during high pressure pump operation.

36 BACKWASH AIR INLET — V22 Blue light ON (valve open) when air is going into media
filter during second step of media filter backwash,

Light is off during normal operation.
37 MEDIA FILTER FORWARD FLUSH Opens or closes media filter flush valve, V36.
38 FLOWMETER — FEED Meter measures the feedwater flow rate in gallons per
FLOW —FI 1 minute (gpm). Should be 100 to 105 gpm during normal
operation.
39 FLOWMETER — PRODUCT Meter measures product water flow rate in gallons per
FLOW — FI 2 minute (gpm).

40 FLOWMETER — WASTE Meter measures RO waste water flow rate in gallons
FLOW — FI 3 per minute (gpm).

41 POLYELECTROLYTE TANK Yellow warning light and horn signal ON when
LOW LEVEL polyelectrolyte tank needs to be filled.

42 SEQUESTRANT TANK LOW Yellow warning light and horn signal ON when the
LEVEL sequestrant/bisulfite tank needs to be filled.

43 HYPOCHLORITE TANK LOW Yellow warning light and horn signal ON when the
LEVEL hypochlorite tank needs to be filled.

44 STRAINER PLUGGED Yellow warning light and horn signal ON when the basket
strainer needs to be removed and cleaned.

45 MEDIA FILTER PLUGGED Yellow warning light and horn signal ON when a routine
backwash of the media filter is needed.

46 CARTRIDGE FILTER PLUGGED Yellow warning light and horn signal ON when the cartridge
filter elements need to be changed.

47 CLEAN/FLUSH TANK LOW Red alarm light and horn signal ON when the clean/flush

LEVEL tank has emptied.

48 FEED PRESSURE LOW Red alarm light and horn signal ON if pressure is low
(or there is a lack of water) at inlet of high pressure
pump. Booster and high pressure pumps stop.

49 HIGH PRESSURE PUMP Red alarm light and horn signal ON if pressure at

PRESSURE HIGH outlet (discharge) of high pressure pump is too high.
All pumps will automatically stop.

50 PRODUCT PRESSURE HIGH Red alarm light and horn signal ON if product water
pressure is too high. All pumps will automatically stop.

51 ALARM SILENCE Push button to shut off alert or warning horn while
the problem is being corrected.

52 SYSTEM RESET Used to reset relays that turn on warning horn, alert
horn, and red and yellow lights. Push after problem
that triggered alarm has been corrected,

53 CIRCUIT BREAKERS 120 VAC circuit breakers (CB7, CB8, CB9, CB10, CB11,

CB12, CB13 and CB14).
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Table 2-3. Main Control Panel Controls and Indicators (Continued)
(Item numbers are keyed to

Item Control/Indicator Function

54 BOOSTER PUMP STARTER Starter overload reset.
RESET

55 HIGH PRESSURE PUMP Measures high pressure pump total run time.
HOURMETER

56 AIR COMPRESSOR HOURMETER Measures compressor total run time.

57 HIGH PRESSURE PUMP RESET Starter overload reset.

58 HEATER POWER SUPPLY Controls 120 VAC power to power supply for van heaters.
STARTER OFF/ON

59 AIR COMPRESSOR STARTER Starter overload reset.
RESET

60 UTILITY OUTLET 120 VOLT AC 120 VAC duplex receptacle.

61 DISTRIBUTION PUMP Resets ground fault isolators.
GROUND FAULT RESET

62 RAW WATER PUMP Resets ground fault isolators.
GROUND FAULT RESET

63 HIGH PRESSURE PUMP CB6 High pressure pump circuit breaker (CB6).
125 AMP

64 AIR COMPRESSOR CB2 15 AMP Air compressor circuit breaker (CB2).

65 DISTRIBUTION PUMP CB3 Distribution pump circuit breaker (CB3).
15 AMP

66 RAW WATER PUMP CB4 15 AMP Raw water pump circuit breaker (CB4).

67 PUMP SKID HEATER CB17 Pump skid heater circuit breaker (CB17).
10 AMP

68 3 KVA T2 CB16 10 AMP 3 KVA circuit breaker (CB16).

69 BOOSTER PUMP CB5 20 AMP Feedwater booster pump circuit breaker (CB5)

70 5 KVA T1 CB15 15 AMP 5 KVA circuit breaker (CB15).

71 RAW WATER PUMP STARTER Starter overload reset.
RESET

72 DISTRIBUTION PUMP STARTER Starter overload reset.
RESET

73 MAIN CIRCUIT BREAKER CB1 Controls all power to process control panel and
150 AMP opens door.

74 MEDIA INLET/OUTLET PRESSURE Shows the pressure before and after the media filter and
GAGE - PD11 the pressure drop (differential).

75 CARTRIDGE INLET/OUTLET Shows the pressure before and after the cartridge filter
PRESSURE GAGE - PD12 and the pressure drop (differential).

76 REVERSE OSMOSIS Shows the system operating pressure (the pressure at the
PRESSURE GAGE - P13 inlet of the first set of RO vessels, or the pressure at the

outlet of the second set of RO vessels.

77 PRODUCT WATER PRESSURE Shows the pressure of product water coming out of the RO
GAGE - P14 elements. Should be less than 20 psig (138 kPa).

78 REVERSE OSMOSIS PRESSURE Used to select which pressure is shown by the REVERSE
SELECT VALVE - V47 OSMOSIS pressure gage.

79 CONTROL PANEL LIGHT Provides ambient light for operators.

80 HIGH PRESSURE PUMP Used to remove any remaining water inside the high

JOG SWITCH (MODEL ROWPU-1 ONLY)

pressure pump case before storage of the ROWPU.
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c. Remote Meters and Gages. The meters and gages not mounted on the main control panel are shown in|Figure 2-5jand listed

in[Table 2-4.
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Figure 2-5. Remote Meters and Gages (Sheet 1 of 2)
(MODEL WTA-060 ONLY)
Table 2-4. Remote Meters and Gages
(Item numbers are keyed to
Item Control/Indicator Function
1 FEED WATER TEMPERATURE This gage shows the raw water temperature and Is used to
GAGE determine the amount of drinkable water the ROWPU
should be able to produce. (Water production changes as water
temperature changes.) Itis also used to show chemical cleaning
solution temperatures.
2 AIR BLANKET LEVEL This shows the level of the air blanket in the media filter.
INDICATOR Red flags indicate water level; white flags
indicate air level. Sensors in this level switch send electrical
signals to maintain the air level.
3 DELETED
4 CLEAN/FLUSH TANK This sight gage shows how much water is in the
LEVEL GAGE clean flush tank.
5 CHEMICAL TANK LEVEL Indicate liquid level in tanks.
GAGES
6 DELETED

2-10 Change 12
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Figure 2-5. Remote Meters and Gages (Sheet 2 of 2)
(MODEL ROWPU-1 ONLY)
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NOTE
A valve is closed when the handle is at right angles to the piping or hose (See insert on

Figure 2-6

CLOSED

15

d. Manual Water Valves. The manual water valves are shown in[Eigure 2-6land listed in[Table 2.5
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Figure 2-6. Manual Water Valves (Sheet 1 of 2)
(MODEL WTA-060 ONLY)
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Figure 2-6. Manual Water Valves (Sheet 2 of 2)
(MODEL ROWPU-1 ONLY)

TM 10-4610-232-12

14

iz '

Wi
T
st
B

Change 7 2-11



TM 10-4610-232-12

Table 2-5. Manual Water Valves
(Item numbers are keyed to Figure 2-6)|

Item Control/Indicator Function
1 FEED WATER BOOSTER This valve is opened to drain the pump when securing the
PUMP DRAIN VALVE - V9 ROWPU and is also used to drain the in-line strainer.
2 RAW WATER SAMPLE/VENT This valve is used to take samples of raw water and to vent
VALVE - V11 water before opening the strainer.

3 FEED VALVE - V14 This valve is used to control the flow of water during media
filter backwash. Also closed before changing the strainer
basket.

4 MEDIA FILTER OUTLET This valve is used to take water samples after the media

SAMPLE VALVE - V33 filter.
5 MEDIA FILTER VENT This manual valve is opened when the system is first
VALVE - V19 started. It allows air to be released from the media filter.
6 MEDIA FILTER UPPER DRAIN This valve is used to help drain the filter for secured
VALVE - V25 shutdowns. May also be used to establish proper water
level for first backwash step.
7 (DELETED)
8 MEDIA FILTER LOWER DRAIN This manual valve is used to drain the media filer for
VALVE - V24 secured shutdowns.
9 CARTRIDGE FILTER BLOCK This manual valve is closed before opening the cartridge
VALVE - V37 filter to remove and replace the filter cartridges.
10 CARTRIDGE FILTER DRAIN This manual valve is used to drain cartridge filter for
VALVE - V39 secured shutdowns and whenever the cartridge filters are
being replaced.

11 CARTRIDGE FILTER VENT This manual valve is opened when the system is first

VALVE - V38 started. It allows air to be released from the cartridge filter.
This valve must always be opened to relieve any pressure
before removing filter top for maintenance.

12 PIPING DRAIN VALVE - V40 This valve is opened when securing the ROWPU.

13 CARTRIDGE FILTER OUTLET This valve is used to take water samples after water

SAMPLE VALVE - V41 passes through the cartridge filter. Monitoring of samples
from this point is routine.

14 CLEANING BYPASS This manual valve is opened to bypass the media filter

VALVE - V13 when cleaning the RO elements.
15 SYSTEM PRESSURE CONTROL This manual valve controls the feedwater pressure to
VALVE - V51 the RO elements. It should be fully closed during start-up.
16 PRODUCT (WATER SAMPLE) Items 16 thru 19 allow the product water from each of the
TOP WALL VESSEL - V54 four RO vessels to be sampled for water quality (TDS).
17 PRODUCT (WATER SAMPLE)
TOP AISLE VESSEL - V55
18 PRODUCT (WATER SAMPLE)
BOTTOM WALL VESSEL - V56
19 PRODUCT (WATER SAMPLE)

BOTTOM AISLE VESSEL - V57

2-12 Change 12
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Table 2-5. Manual Water Valves (Continued)
(Item numbers are keyed to[Figure 2-6)

Iltem Control/Indicator Function
20 COMBINED PRODUCT This manual valve provides a combined product water
SAMPLE - V59 sample, as delivered to the storage tanks.
21 PRODUCT UTILITY HOSE This manual valve controls product water flow from the
VALVE - V10 utility hose.
22 HIGH PRESSURE PUMP HEAD Open these six high pressure pump drain valves when
DRAINS - V43 securing the ROWPU.
23 CLEAN RETURN VALVE - V50 This manual valve is opened during cleaning procedures.
It is normally closed.
24 CLEAN/FLUSH TANK This manual valve is used to fill the clean/flush tank
FILL - V52 with water filtered by the cartridge filter before back
washing the media filter. Normally closed.
25 CLEAN/FLUSH TANK DRAIN This valve is used to drain the clean/flush tank.
VALVE - V4
26 NBC FILTER DRAIN - V95 This manual valve is used to drain the NBC filter when
securing the ROWPU during an NBC mission or prior to
removing the media from the filter Normally closed.
27 NBC FILTER VENT - V94 This manual valve is opened to vent the NBC filter during
initial start-up of the filter.
28 NBC MEDIA BLOWOUT This valve is opened to flush out spent NBC media.
VALVE - V97 Normally closed.
29 H.P. HEAD DRAIN - V44 This high pressure pump drain valve is opened when
securing the ROWPU. Normally closed.
30 PRODUCT DRAIN VALVES - V48 These four valves are normally dosed.
31 WASTE DRAIN VALVES - V49 These three valves are normally closed.
32 (DELETED)
33 (DELETED)
34 (DELETED)
35 (DELETED)
36 HIGH PRESSURE PUMP Open this valve when draining ROWPU for secured
SUCTION VENT shutdown.
37 HIGH PRESSURE PUMP Open this valve when draining ROWPU for secured
DISCHARGE VENT shutdown.
38 PRODUCT VENT Open this valve when draining product water piping.
39 HIGH PRESSURE/PIPING DRAIN Open when securing for long term shutdown Normally
VALVE/PULSE DAMPENER closed.
40 AIR BLANKET LEVEL Open during media filter drain down or when securing for
INDICATOR DRAIN VALVE long term shutdown. Normally closed.
41 DUAL STRAINER SELECTION Used to select which of the dual strainers will be placed into
VALVES use. (MODEL ROWPU-1 ONLY)
42 PRESSURE GAGE DRAIN Opened to drain water from gages to prevent gages from

VALVES

freezing for secured shutdown. (MODEL ROWPU-1 ONLY)
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e. Manual Chemical Controls. The manual chemical valves are shown in[Eigure 2-7]and listed in[Table 2-6.
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Figure 2-7. Manual Chemical Controls

Table 2-6. Manual Chemical Controls

(Item numbers are keyed to

Item Control/Indicator Function

1 POLYELECTROLYTE TANK This manual valve is opened to drain the tank when
DRAIN VALVE - V6 securing the ROWPU.

2 SEQUESTRANT TANK This manual valve is opened to drain the tank when
DRAIN VALVE - V30 securing the ROWPU.

3 POLYELECTROLYTE PUMP Pressure relief knobs are pulled open to prime the pump.
LIQUID HANDLING ASSEMBLY

4 POLYELECTROLYTE PUMP These controls are adjusted to provide the pump setting
STROKE AND SPEED CONTROLS giving the best turbidity reduction.

5 SEQUESTRANT PUMP STROKE These controls are set at fixed settings to pump one
AND SPEED CONTROLS gallon/hour. (They look the same as item 4.)

6 SEQUESTRANT PUMP LIQUID Pressure relief knobs are pulled open to prime the pump.
HANDLING ASSEMBLY

7 HYPOCHLORITE TANK DRAIN Open to drain the hypochlorite tank. Normally closed.
VALVE - V53

8 PRODUCT HYPOCHLORITE These are adjusted to provide the pump setting to give

STROKE AND SPEED CONTROLS

9 HYPOCHLORITE PUMP LIQUID
HANDLING ASSEMBLY

the required potable water chlorine level. (They look
the same as item 4.)
Pressure relief knobs are pulled out to prime the pump.
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f. Air Supply Controls and Indicators. The air supply controls and indicators are shown in[Figure 2-8 &nd listed in[Table 2-7.]

(Valve is plugged and

not used.)
Figure 2-8. Air Supply Controls and Indicators
Table 2-7. Air Supply Controls and Indicators
(Item numbers are keyed to|Figure 2-8)
Item Control/Indicator Function
1 AIR DRYER DRAIN This valve is manually opened to drain built up water
VALVE - V79 from the low pressure air dryer.
2 AIR MANUAL BLOWDOWN Normally closed, this valve is opened to bleed
VALVE - V69 pressure before changing filter.
3 LOW PRESSURE This regulator is adjusted as needed to obtain
REGULATOR - V77 85 psig (586 kPa) service air pressure.
4 AIR SYSTEM REGULATOR These gages show air tank and air manifold air
GAGES pressure.
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Table 2-7. Air Supply Controls and Indicators (Continued)
(Item numbers are keyed to|Figure 2-8)

Iltem Control/Indicator Function
5 MANIFOLD BLEED This valve is opened to bleed built up water from the
VALVE - V93 manifold. Itis normally closed.
6 AIR PURGE (V18) BLOCK This valve is opened to purge the media filter of water
VALVE - V91 during cold weather secured shutdown. This valve is
normally closed.
7 BACKWASH AIR (V22) BLOCK This valve is closed to shut off the air supply tothe
VALVE - V90 automatic backwash air supply valve (V22). This valve
is open for normal operation.
8 AIR BLANKET (V20) BLOCK This valve is closed to shut off the air supply to the
VALVE - V89 air blanket valve (V20). Itis normally open.
9 (NOT USED) This valve is plugged and not used.
10 MEDIA FILTER FLUSH (V36) This valve is closed to shut off the air supply to the
BLOCK VALVE - V85 automatic air-operated media filter flush valve (V36).
It is normally open.
11 MEDIA FILTER OUTLET (V35) This valve is closed to shut off the air supply to the
BLOCK VALVE - V84 automatic air-operated media filter outlet valve (V35).
This valve is open for normal operation.
12 MEDIA FILTER BW OUTLET This valve is closed to shut off the air supply to the
(V17) BLOCK VALVE - v83 automatic air-operated media filter backwash water
outlet valve (V17). This valve is open for normal operation.
13 MEDIA FILTER INLET (V16) This valve is closed to shut off the air supply to the
BLOCK VALVE - v82 automatic air-operated media filter upper inlet valve (V16).
This valve is open for normal operation.
14 MEDIA FILTER BW INLET (V15) This valve is closed to shut off the air supply to the
BLOCK VALVE - V81 automatic air-operated media filter backwash inlet
valve (V15).This valve is open during normal operation.
15 CLEAN/FLUSH OUTLET (V5) This valve shuts off air to the clean/flush tank
BLOCK VALVE - V80 automatic air-operated valve (V5). This block valve is
normally open.
16 MANIFOLD BLEED This valve is opened to bleed off air pressure for
VALVE - V87 maintenance and before transport. It is normally closed.
17 (DELETED)
18 (DELETED)
19 HIGH PRESSURE AIR AUTO Normally open. Used as back-up to automatic valve if valve
BLOWDOWN BLOCK - V67 fails to shut-off tight.
20 AIR STORAGE VALVE - V72 Shuts off air from the reservoir tank.
21 AIR COMPRESSOR BLEED Open this valve to bleed off air pressure and accumulated
VALVE water for secured shutdown.
22 OUTLET FILTER VENT Normally closed (turned fully clockwise when closed).
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g. Oil Drain Plugs, Level Indicators and Valves. The oil drain plugs, level indicators and valves are shown in
and listed in|[Table 2-8.
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Figure 2-9. Oil Drain Plugs, Level Indicators and Valves

Table 2-8. Oil Drain Plugs, Level Indicators and Valves
(Item numbers are keyed to[Figure 2-9)

Item Control or Indicator Function

! HIGH PRESSURE PUMP Sight gage for high pressure pump oil level check
OIL LEVEL INDICATOR

2 AIR COMPRESSOR OIL Dipstick for compressor oil level check.
LEVEL INDICATOR

3 HIGH PRESSURE PUMP Drains oil for oil change.
OIL DRAIN

4 AIR COMPRESSOR OIL DRAIN Drains oil for oil change.
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h. Diesel Heater and Carbon Monoxide Monitor Controls. Each diesel fuel heater is equipped with a fuel pump and
fuel filter. The heater and carbon monoxide monitor controls and indicators are shown on[Figure 2-10 hnd listed In[Table |
[2-9.] The HEATER POWER SUPPLY ON/OFF switch is item 58 on
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Figure 2-10, Diesel Heater Controls (Sheet 1 of 2)
(MODEL WTA'O ONLY)n

Table 2-9. Diesel Heater Controls (Item numbers are keyed to|Figure 2-10

Item Control/Indicator Function

1 THERMOSTATS The thermostat dials can be set for proper temperature level
within the ISO container Each thermostat controls one heater.

2 AUX Operates preheater or fan only; OFF in down position.

3 MAIN Turns heater on START, RUN, or OFF Controls fuel flow to heater.

4 HTR OPER Green light indicates when heater is running.

5 CIRCUIT BREAKER Press after power interruption or overheating automatic shut-
down of heater.

6 HEATER POWER SUPPLY Controls 120 VAC power supply for heater.

ON/OFF

7 MAIN DISPLAY Digital read out of concentration of carbon monoxide sensed by
the carbon monoxide (CO) monitor.

8 ALARM 1 INDICATOR Yellow indicator that lights up when carbon monoxide level in the
van exceeds 25 ppm.

9 ALARM 2 INDICATOR Red indicator that lights up when carbon monoxide is over 50
ppm.

10 SYSTEM OK Green indicator that remains lit when system is functioning prop-
erly.

11 AUDIO ALARM Sounds whenever level of carbon monoxide exceeds 25 ppm or
system failure occurs.

12 ALARM RESET Silences audio alarm when pressed and resets system after fault.

13 POWER ON/OFF Turn CO monitor on and off, used during troubleshooting.

14 AC CIRCUIT BREAKER Circuit breaker for monitor, used during troubleshooting.
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Figure 2-10. Diesel Heater Controls (Sheet 2 of 2)

(MODEL ROWPU-1 ONLY)
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2-4. Potable Water Distribution System Controls and Indicators

Figure 2-11. Potable Water Distribution System Controls and Indicators

Table 2-10. Potable Water Distribution System Controls and Indicators
(Item numbers are keyed to

Item Control/Indicator Function

1 PRODUCT SHUT-OFF This manual valve is opened during operation.
VALVE - V64

2 DISTRIBUTION PUMP This manual valve is used to drain the distribution pump.
DRAIN VALVE - V66

3 DISPENSING NOZZLE - V65 These nozzles are used for filling user tanks.

4 DISTRIBUTION PUMP OFF Pushbutton to turn distribution pump OFF.

5 DISTRIBUTION PUMP ON Pushbutton to turn distribution pump ON.

6 DISTRIBUTION PUMP Pilot light glows when distribution pump has control
POWER ON system power

7 DISTRIBUTION PUMP Selector switch at pump to allow operation at pump
ON/OFF SWITCH when pushbutton (item 4) is ON.

All data on pages 2-20 thru 2-23 deleted.
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2-5. Differential Gages

Differential Pressure Gages (Figure 2-15

(1) There are two needles and two dials on each gage. They are used to read the inlet and outlet pressure on the media filter
and cartridge filter.

(2) The outer dial (1) indicates the actual pressure each filter is working at. The inner dial (2) indicates the difference (or
differential pressure) from the inlet to the outlet of each filter.

(3) The black needle (3) shows the pressure going into the filer and the red needle (4) shows the pressure after the filter.
Both pressures are read on the outer dial (1).

NOTE
The further apart the red and black needles are, the dirtier the filters.

(4) There are two ways to obtain the differential pressure; subtract the red needle pressure from the black needle pressure
(as read on the outer dial) or read the inner dial differential pressure under the black needle. Either way will allow the
correct differential pressure to be obtained.

Figure 2-15. Differential Pressure Gages

(2-23 blank)/2-24 Change 12
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2-6. PORTABLE TURBIDITY METER [Figure 2-16),
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Figure 2-16. Portable Turbidity Meter
(MODEL ROWPU-1 ONLY)

a. General. The portable (hand-held) turbidity meter is a rechargeable battery powered digital instrument which is used to
measure raw water turbidity and turbidity at sample points (valves) in the water purification process. It is used whenever
turbidity readings are required or when the in-line turbidity meter is not operating.

b. Pre-Operational Check Out.

CAUTION
Extra care should be taken when handling reference standard or sample cuvettes (Figure
2-13). Surface scratches or finger smudges will cause analysis errors. Handle these items
by the top only.

NOTE
The instrument is to be connected to the battery charger and the charger is to be kept on
whenever the ROWPU is operated. The turbidity meter is to be operated only when readings
are required.

(1) With the instrument not connected to the battery charger (1), turn range selector switch (2) to any range position in order
to observe condition of battery. When charged, the red low battery light (3) will be OFF. If light is on, battery should be
charged overnight before using instrument on battery.

NOTE
New batteries usually require several cycles of discharging and recharging in order to
obtain maximum life between charges.
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(2) The instrument may be operated on a rechargeable battery. The unit does not require any warm-up time before taking
readings. Turn unit OFF between readings for longer battery life between recharges.

NOTE
The turbidity meter provides up to 4-1/2 hours of constant operation as a portable, battery-
operated unit between charges.

(3) The instrument may be operated while battery charger is being used.
c. Adjustment Prior to Use. Operating adjustment is checked by the operator each time unit is used. This is a minor adjustment

and is checked as follows:

CAUTION
Fingerprints, grease, dirt and water on the reference standard will cause incorrect readings
(1) Remove reference standard (7) (0.2 NTU) from case and carefully wipe clean.
(2) Remove black light shield (4). Place reference standard in optical well (11). Place black light shield over well.
(3) Setrange selector (2) to 20.
(4) Adjust reference adjust knob (8) until meter (9) reads 0.10. Unit is now ready for use in all ranges.

d. Use of Meter. To make a measurement of a sample use the following procedure:

CAUTION

If instrument has been in cold temperatures [below 10°C (50°F)] and brought indoors it
should be allowed to warm up before use, since condensation may form on lenses. Leaving
case open and the instrument ON for 30 minutes will help it warm up faster.

NOTE
Make sure the inside of the cuvette is clean.

(1) Clean one of the cuvettes (10) by rinsing several times with the water to be tested.
(2) Fill cuvette to top. Replace cap.
CAUTION

Be careful not to scratch cuvette.
(3) Wipe cuvette clean and dry.
(4) Rotate cuvette to remove all air bubbles.
(5) Remove black light shield. Place cuvette in well (11) with light shield (4) over the cuvette.
(6) Set the range setting to lowest setting where the indicator stays within scale. Record reading after reading stops

changing.

NOTE
Critical measuring area of sample cuvettes is the 3/4 in. band starting 5/8 in. above bottom.
Keep this area clean and free of scratches. Handle by top part above band only as shown in
Figure 2-13

NOTE

Moisture may form on cuvette sides. This results in an incorrect high reading. If noted,
wipe again and repeat measurement.

e. Meter Care. Portable turbidity meter should not be serviced in the field. Any major problems should be taken care of by
maintenance personnel. Keep instrument clean and dry. Do not drop instrument.
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2-7. PORTABLE TDS METER |(Figure 2-17).

Figure 2-17. Portable TDS Mater

a. Purpose and Function.

(1) The portable TDS meter is a portable, hand-held meter used to measure total dissolved solids at water

sampling points. This unit is used to check the in-line TDS meter [(para. 2-5b). It allows measuring TDS from each RO
vessel.

(2) The portable TDS meter is read in parts per million (ppm) dissolved solids.

(3) The portable TDS meter is equipped with a scale (5) and range selector (1).|Table 2-12 |shows range selector
settings, scale readings, and when each is used.

Table 2-11. Range Selector

Range Selector Egch Scale When Used
Setting Line (ppm)
S To find internal standard reading.
10 1 Product from river and lake water.
100 10 Raw rivers and lake water or product from river and lake water.
1,000 100 Raw rivers and lake water or product from sea water.
10,000* 1,000 Raw sea water.

*RANGE EXTENDER (2) must be used.
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(4) The TDS meter is designed for use with water temperatures of 50°F (10°C) and above. If water being tested is
below 50°F, then reading obtained must be adjusted. Use water temperature along base of graph m%toobtain
the multiplier on the left side of the graph. Multiply reading by the multiplier obtained to correct the reading for
temperature. (Example: 35°F = 1.08 multiplier, 41°F = 1.05 multiplier.)

Table 2-12. TDS Temperature Graph

{(MULTIPLIER)

1ot H\
-

1.03 N

1.02 s

1.01 *
32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
Temperature (OF}

b. Pre-Operation Check Out.
(1) Before operating TDS meter make sure cell cup (3) is clean.
CAUTION

If internal standard reading cannot be obtained by the methods below, including
battery change, do not use the unit.

NOTE
The internal standard will vary from meter to meter.
(2) TDS meter should read the same as the internal standard reading (1,[Figure 2-18)|stamped on back of meter.

_‘:[ D’T Bottom Cover Removed rTI

Bottom Cover - E—Dr‘“
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Figure 2-18. Bottom View of Portable TDS Meter
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(3) Check internal standard reading before using TDS meter as follows:
(a) Turn TDS meter upside down and note internal standard reading stamped number(1).

(b) Set range selector (1,[Figure 2-17)[to S.

(c) Push button (4) to right of range selector and note reading. For this check each line on the scale is 0.1. Unit is
now internally calibrated and ready to use.

(4) At times the internal standard reading may differ from the stamped number on bottom of unit. If this occurs use
the following procedures.

(a) Turn TDS meter upside down.

(b) Unsnap bottom plastic cover (5) and note position of adjusting wheel (2, [Figure 2-18)

(c) Turn unit right side up. Hold TDS meter in one hand.

(d) Push button (4, [Figure 2-17).

(e) Turn adjusting wheel (2,[Figure 2-18) until correct internal standard reading is obtained.
NOTE

Disconnect cable (3) and replace battery (4) if reading is less than internal standard at
maximum setting of the adjusting wheel.

(f) Replace bottom cover. Meter is now ready to use.

c. Adjustment of Meter Extender [Figure 2-17)] When using range extender with the unit use the following
adjustment steps:

NOTE
When using TDS meter without range extender no further adjustment is needed.
(2) Fill cell cup (3) halfway with product water. Fill the rest of the way with water to be tested.
(2) Set range selector (1) to 1000, push button and note meter reading.
NOTE
Diluted water should be between 1000-4000 ppm
(3) Insert range extender (2) into cell cup and push down until it snaps in place.
(4) Set range selector to 100 and push button (4). Reading should be the same as previous reading.

(5) If reading is high, remove range extender and push the white end in slightly. If reading is low, push white end
out slightly. Reinstall extender. Repeat reading. Repeat Steps 1, 2, 3 and 4 as needed until the readings are the same.

d. Use of Meter.
(1) Testing without range extender:
(a) Rinse cell cup several times with water to be tested.
(b) Fill cell cup slowly until water is about 3/8 in. from top.
(c) Set range selector to 1000.

(d) Push button and read scale. If reading is less than 500 ppm, set range selector to 100 and read scale. If
reading is less than 50 ppm, set range selector to 10 and read.

NOTE

If range selector is set to 1000 and meter needle travels to 5000, the RANGE
EXTENDER is required for an accurate reading.

(2) Testing with range extender:
(a) Rinse cell cup and extender several times with water to be tested.
(b) Fill cell cup slowly until water is about 3/8 in. from the top.
(c) Insert range extender and push down until it snaps in place.
(d) Set range selector to 1000.
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(e) Push button and read. Scale is 0 to 50,000 ppm. Each line is 1000 ppm. Be sure to use temperature
correction| Table 2-12 |if water temperature is less than 50°F (10°C).

e. TDS Meter Care.

(1) Keep TDS meter clean and dry when not in use.

CAUTION
Do not submerse meter in water. Do not get meter body or face wet when taking
samples.

CAUTION

If TDS meter does not work properly after installation of new battery, replace meter.

(2) If the meter reading is less than internal standard at maximum setting of appropriate adjusting wheel, the
battery may need to be changed. See|Figure 2-18 Jand use the following procedure:

(a) Turn TDS meter upside down and remove bottom cover.
(b) Note position of battery (4) and battery cable (5).
CAUTION

Do not use mercury or alkaline batteries. Use of these batteries will cause inaccurate

readings. Refer to[Appendix E ffor correct battery.
(c) Install a nine volt transistor battery to battery connector.

(d) Replace back of instrument.

2-8. COLOR TEST KIT [Figure 2-19)| This test kit is used to check the color of the raw water at each new operating
site when the turbidity is less than 8 NTU, See [paragraph 2-15
WARNING

Avoid prolonged or repeated skin contact with the color solution. Wash with soap and
water. In the event of eye contact, wash eyes for 15 minutes using the eyewash.

a. General. This test is made by comparing the color of a measured amount of the raw water with an identical
amount of color-free potable water to which an accurately measured amount of standardized color solution has been
added. The readings are made by looking down through the column of liquid.

b. Procedure, Use of color test kit.

(2) Fill a cup with raw water and let it sit for 15 minutes. Then slowly fill one color column to the top mark with the
raw water to be tested.

(2) Fill second column with potable water.
(3) Place the two columns side by side and note the difference of color.
NOTE

Keep track of how many times the color solution has been added to the potable water
column.

(4) Use the eye dropper and draw color solution up to the 0.5 ml line. Add the color solution to the potable water
column. Mix contents by shaking with thumb over open top of column.

(5) Look down through both columns and compare. If the color in the raw water column is greater than the potable
water column, repeat step (4), If not, proceed to step (6).

2-30



TM 10-4610-232-12
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COLOR
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Figure 2-19. Color Test Kit
(6) Determine the raw water color.
Number of Total Number of Total
0.5 ml Volume of Color 0.5 ml Volume of Color
Additions Addition (ml) Level Additions Addition (ml) Level
| 0.5 5 6 3.0 30
2 1.0 10 7 3.5 35
3 15 15 8 4.0 40
4 2.0 20 9 4.5 45
5 2.5 25 10 5.0 50

(7) Rinse and dry both columns with potable water.
c. Color Test Kit Care.
(1) Replace color columns if broken.

(2) Replace color solution as needed.

(3) Use cleaning brush to clean color columns as needed.
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2-9. AVAILABLE CHLORINE COLOR COMPARATOR TEST KIT [Figure 2-20). This test is used to check amount of
available chlorine, in parts per million (ppm), in potable (drinkable) water in storage (distribution) tanks. This test also
determines if the final water reaching reverse osmosis (RO) elements has been dechlorinated.

WARNING

Wear gloves. Chemicals contained in this kit may be hazardous. If chemical gets on skin wash with
plenty of soap and water.

g °
(MODEL ROWPU-1 ONLY)

Figure 2-20. Chlorine Color Comparator Test Kit
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a. Model WTA-060 Chlorine Test Kit Procedures.
(1) Low Range Available Chlorine. Use this test when checking raw water for chlorine.

(@) Fill Flask (1) to the 40 ml mark with water to be tested.

(b) Use clippers (2) to open one sulfite 1 reagent powder pillow (3). Add contents of pillow to flask. Swirl
the flask to mix.

(c) Use clippers to open one sulfamic acid reagent powder pillow (4). Add contents of pillow to flask. Swirl
flask to mix. This is the prepared sample.

NOTE
A blue color will develop after the addition of the sulfamic acid if chlorine is present.

(d) Pour off contents of flask until level just reaches the 30 ml mark on the flask.

CAUTION
DO NOT allow titrant (5) to stand in direct sunlight. Titrant decomposes in direct sunlight and cannot be
used if exposed.

(e) Add Utrant (5) drop by drop to the flask using the eye dropper (6). Swirl flask constantly while adding the
drops and count each drop as it is added. Continue to add titrant until sample becomes colorless.
() Each drop of titrant used to bring about color change is equal to 0.2 ppm chlorine.

(2) Medium Range Available Chlorine. Use this test when checking product water for chlorine.

(@) Fill flask (1) to the 40 ml mark with water to be tested.

(b) Use clippers (2) to open one sulfite 1 reagent powder pillow (3). Add contents of pillow to flask. Swirl
the flask to mix.

(c) Use clippers to open one sulfamic acid reagent powder pillow (4). Add contents of pillow to flask. Swirl
flask to mix. This is the prepared sample.

NOTE
A blue color will develop after the addition of the sulfamic acid if chlorine is present.

(d) Fill plastic measuring tube (7) full level with prepared sample. Pour sample In square mixing bottle (8).

CAUTION
DO NOT allow titrant (5) to stand in direct sunlight. Titrant decomposes in direct sunlight and cannot be
used if exposed.

(e) Add titrant (5) drop by drop to the flask using the eye dropper (6). Hold dropper vertically above the
bottle to add drops. Swirl flask constantly while adding the drops and count each drop as it is added. Continue to add
titrant until sample becomes colorless.

(f) Each drop of titrant used to bring about color change is equal to 0.2 ppm chlorine.

(3) Chlorine Kit Care.

(@) Replace flask, mixing bottle or eye dropper if cracked or broken.
(b) Replace sulfite 1 reagent, sulfamic acid reagent and titrant as needed.
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b. Model ROWPU-1 Chlorine Test Kit Procedures.
(1) Medium Range Test Instructions.
(@) Fill the flask (1) to the 40 ml mark with the water to be tested.

(b) Tear open one sulfite 1 reagent powder pillow (2). Add the contents of the pillow to the flask (1). Swirl
gently to mix.

(c) Tear open one sulfamic acid powder pillow (3). Add the contents of the pillow to the flask (1). Swirl
gently to mix. This is the prepared sample.

NOTE
A blue color will develop after the addition of the sulfamic acid if chlorine is present.

(d) Fill the plastic measuring tube (4) level full with the prepared sample. Pour the sample into the square
mixing bottle (5).

(e) Add sodium thiosulfate standard solution (6) drop by drop to the mixing bottle (5). Hold the dropper
vertically above the bottle to add drops. Swirl the bottle constantly while adding drops and count each drop as it is added.
Continue to add titrant until the sample is colorless.

() Each drop used to bring about the color change in step (e) is equal to 1 mg/L chlorine (CI).

(2) Low Range Test Instructions. If the result from step (e) of the Medium Range test is low (2 mg/L or less), it is
advisable to test a larger sample to obtain a more sensitive test. This may be done directly in the flask by performing the
following instructions.

(8) Using the sample left over from step 3 in the medium range test, pour off the contents of the flask (1)
until the level just reaches the 30 ml mark on the flask.

(b) Add sodium thiosulfate (6) drop by drop to the flask (1). Hold the dropper vertically above the flask to
add drops. Swirl the flask constantly while adding drops and count each drop as it is added. Continue to add titrant until
the sample is colorless.

(c) Each drop of sodium thiosulfate titrant (6) used to bring about the color change in step 2 is equal to 0.2
mg/l chlorine (CI).

(3) Chlorine Kit Care.
(&) Replace flask, mixing bottle or eye dropper if cracked or broken.

(b) Replace sulfite 1 reagent, sulfamic acid reagent and sodium thiosulfate titrant as needed.
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SECTION Il. OPERATOR’S PREVENTIVE MAINTENANCE
CHECKS AND SERVICES (PMCS)

2-10. GENERAL. The operator's PMCS table lists the inspections and service procedures to properly maintain the
ROWPU in good operating condition. Items covered here are appropriate for operator level only. Always keep in mind the
CAUTIONS and WARNINGS before performing checks and services listed in the PMCS table.

a. PMCS Table Format. The following columns make up the PMCS table.

(1) [Item No. Each maintenance check is identified by a separate item number. The item column will be used as
a source of item numbers for the 'TM Number" column on DA Form 2404 Equipment Inspection and Maintenance
Worksheet, in recording results of PMCS.

(2) Interval. The interval column of the PMCS table identifies when to perform the service check or maintenance.

Before After Monthly
During Weekly See Procedure for Hours

(3) Item to Be Inspected/Procedure. This column identifies how to perform the required checks and services.
Carefully follow these instructions. If appropriate tools are not available to operator, unit maintenance should perform the
work. If your equipment does not perform as required, refer to [Chapter 3, Section IV.| Troubleshooting for possible
problems. Report any malfunctions or failures-to your supervisor or unit maintenance.

(4) Not Fully Mission Capable If. This column indicates when and why equipment cannot be used after
completing the specific PMCS.

NOTE
If the ROWPU fails to operate, troubleshot with the right equipment. Record any problems
discovered on DA Form 2404 and give to your maintenance supervisor. See DA PAM 738-750.

b. Special Instructions.
(1) If the ROWPU must be kept in continuous operation, check and service only those items that can be checked
and serviced without disturbing operation. Make the complete checks and services when the ROWPU can be shut down.
(2) "Before Operation (B)" checks should be limited to those required for consecutive application by an assigned
operator/crew Perform ""Weekly (W)" as well as "Before Operation (B)" PMCS if:
(&) ROWPU has not been operated since the last weekly PMCS, or;
(b) ROWPU Is being operated for the first time.
(3) Leakage definitions for operator/crew PMCS are classified as follows:
Class| Seepage of fluid (as indicated by wetness or discoloration) not great enough to form drops.
Class Il Leakage of fluid great enough to form drops but not enough to cause drops to drip from item being
checked, inspected.
Class Il Leakage of fluid great enough to form drops that fall from the item being checked/inspected.

CAUTION
Equipment operation is allowable with minor leakages (Class | or 1l). Consider the fluid capacity in the
Item system being checked/inspected. When in doubt, notify your supervisor.

When operating with Class | or Class 11 leaks, continue to check fluid levels as required by PMCS table.

Class Il leaks should be reported to your supervisor.

Change 7 2-34.1/(2-34.2 Blank) I
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Figure 2-21. PMCS Routing Diagram. (Sheet 1 of 4)
(MODEL WTA-060 ONLY)
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55 43 54

Figure 2-21. PMCS Routing Diagram (Sheet 2 of 4)
(MODEL WTA-060 ONLY)
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11
70 13

Figure 2-21. PMCS Routing Diagram (Sheet 3 of 4)
(MODEL ROWPU-1 ONLY)
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85
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Figure 2-21. PMCS Routing Diagram (Sheet 4 of 4)
(MODEL ROWPU-1 ONLY)
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Table 2-13. Operator Preventive Maintenance Checks and Services (PMCS)

If the ROWPU must be kept in continuous operation, check and serve only those items that can be checked and
serviced without disturbing operation. Make the complete checks and services when the equipment can be shut down.

Item
No.

Interval

Item to

Check/Service

Crewmember/Procedure

Not Fully Mission Capable If:

Before

Before

Before

Before

Before

Before

Main Power
Cable and
Grounding
Cables

Generator
60Kw

Anchor, Anchor
Rope, and
Intake Strainer

Raw Water &
Suction and
Discharge
Drain Hoses

Prime Assist
Pump

Raw Water

Pump and Power

Cable

a. Check for cuts, loose
connections, and damaged
connectors.

b. Check for loose or
broken grounding cables.

Perform PMCS IAW
TM 5-6116-545-12 or
TM 9-6115-645-10.

a. Check anchor for broken
weldments.

b. Inspect strainer for obvious
damage allowing large debris

to enter. Inspect coupler for
dents. Inspect strainer screen
for holes, damage, and plugged
condition.

c¢. Inspect anchor rope for fraying,
missing d-rings, and proper
length.

a. Inspectinner casing, hose
assemblies, and connector
gaskets for wear, leaks, crimps,
damage, cuts, and clogging.

b. Inspect for missing caps and

plugs.

a. Inspect pump and hoses for
damage.

b. Inspect hose for cuts.

c. Inspect coupler for damage.

WARNING
Make sure the circuit breaker for the
raw water pump and the winter kit
heat lamp is turned off before
proceeding. Failure to do so could
result in electrocution.

a. Inspect pump housing, motor and
frame for cracks, damage, and
missing hardware and parts.

b. Check cables for cuts, loose
connectors, and damaged
connectors.

c. If winter kit heater is installed,
check it for damage or loose
connections.

Damage that would prevent operation.

Generator inoperative.

Missing anchor.

Strainer has large holes, tears, or
cracks.

Improper length or missing rope.

Damage that would prevent operation.
Missing plugs or caps or cut hoses.

Damage that would prevent operation.

Damage or missing parts that would
prevent operation.
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Table 2-13. Operator Preventive Maintenance Checks and Services (PMCS)

(Continued)
Item Interval Item to Crewmember/Procedure Not Fully Mission Capable If:
No. Check/Service
7. Before Cyclone Check separators, piping, connectors, Damage that would prevent
Separators and check valves for damage. operation.
(MODEL WTA-060 Only) (MODEL ROWPU-1 Only)
8. Before Junction Box Inspect for missing or damaged bolts, Damage that would prevent
Enclosures nuts, weather seals, and caps. operation.
(Outside)
9. Before Electric Heater a. Check switches and wiring for damage.

2-38 Change 12

Assembly

NOTE
Heater only engages if it is 80°F (27°C)
or less.

b. Check operation.

If heater does not work during cold
weather operation.
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Table 2-13. Operator Preventive Maintenance Checks and Services (PMCS)

(Continued)
Item Interval Item to Crewmember/Procedure Not Fully Mission Capable If:
No. Check/Service
CAUTION
Ensure latching pins are secure;
otherwise, container could fall off
trailer in rough terrain.
10. Before Container Bolster Check to make sure locks are Damage that would prevent operation
Locks properly set and safety chains or wire ties missing.
are attached to trailer. Make sure
wire ties are secured to locking
devices.
WARNING
Make sure the circuit breaker for the
distribution pump and the winter Kit
heat lamp is turned off before
proceeding. Failure to do so could
result in electrocution.
11. Before Distribution Inspect pump housing, motor, Damage or missing parts that would
Pump and and frame for cracks, damage, and prevent operation.
Motor missing hardware and parts.
12. Before Distribution a. Check for cuts, loose connections, Damaged or missing power cable that
Pump Power and damaged connectors. would prevent operation.
Cables and b. If winter kit heater is installed,
Remote Cable check it for damage, cable cuts, or
loose connections
13. Before Distribution a. Inspect exterior casings for wear Damage or missing parts that would
Suction and and cuts. prevent operation.
Discharge b. Inspect gaskets at connections.
Hoses, c. Inspect hoses for missing caps
Caps, Plugs and and plugs.
Nozzles d. Inspect nozzleffilter for damage. Nozzle is inoperative or has missing
e. Inspect trigger, latches, and parts.
springs for damage.
14. Before Storage Tanks Perform PMCS IAW Storage tanks inoperative.
TM 5-5430-225-12&P.
15. Before Ladders Check for broken or cracked Damage presents a hazard to

steps and loose hardware.

personnel or ladders missing.
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Table 2-13. Operator Preventive Maintenance Checks and Services (PMCS)

(Continued)
Item Interval Item to Crewmember/Procedure Not Fully Mission Capable If:
No. Check/Service
16. Before ISO a. Visually inspect the container, Damage presents a hazard to personnel.
Container doors, accesses, seals, fan
Assembly louvers, and related parts for
obvious damage, wear, and
loose or missing hardware.
b. Check for broken linkage, rust,
and proper operation.
17. Before High a. Inspect pump cover for Stabilizers missing, broken, or will not hold
Pressure damaged and torn straps, air.
Pump Skid broken zippers, holes, and
Assembly tears.
b. Check stabilizers for broken
valve stems and missing caps.
c. Inspect for missing or broken
tie down straps.
d. Check for missing or damaged
brace assembly.
18. Before High a. Inspect for loose guards and Loose guards or belt missing.
Pressure missing mounting hardware and
Pump Belt belt.
Guard and b. Check belt tension for proper
Pump adjustment.
Assembly
19. Before High a. Check for cracks to housing. Broken sight glass.
Pressure b. Check pump cavity for Excessive oil seen in pump cavity.
Motor and evidence of oil and grease or Bent piston rods.
Pump excessive leakage.
Assembly c. Check oil sight glass for
damage and proper oil level.
20. Before Air a. Check for loose mountings, Missing belt, damaged fan, or
Compressor beltguard, and missing belt. contaminated oil.
b. Check for proper oil level
and contamination.
c. Check belt for proper
adjustment.
d. Inspect for loose fittings
and damaged fan.
21. Before Pulse a. Inspect for cracked or Piping cracked or loose and
Dampener damaged piping. broken mounting bracket.
b. Check for loose or broken
mountings.
c. Check for broken drain cock.
2-40 Change 12
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Table 2-13. Operator Preventive Maintenance Checks and Services (PMCS)
(Continued)

Item Interval Item to Crewmember/Procedure Not Fully Mission Capable If:
No. Check/Service

WARNING
Do not touch sump heaters while
testing. They are hot and can cause
serious burns.

22. Before Sump Heaters a. Check for broken lens or heat Broken heat lamp or other damage that
And Heat Lamps lamp. would prevent operation.

b. Check that lamp is securely
installed.

WARNING
Make sure no plastic tubes are laying
against heaters. Failure to do so will
result in damage to tubing and can
present afire hazard.

c. Inspect cables for damage

23. Before Fire a. Check for proper charge Charge in red zone.
Extinguishers (green zone) on extinguisher
Pressure gage.

b. Inspect for loose mounts or
Brackets.

WARNING

Wear protective face shield and
chemical gloves when handling
calcium hypochlorite. Hypochlorite
will give off chlorine vapor which will
burn your nose, throat and lungs.
Keep head away from top of tank
while inspecting it. See a medic if
fumes am inhaled.

24. Before Hypochlorite a. Inspect tank for cracks and Damage that would prevent operation.
Tank punctures.
b. Check for missing or discon- Fittings or strainer loose or missing.
nected quick-disconnect fittings
and strainer

25. Before Polyelectrolyte a. Inspect polyelectrolyte tank/ Damage that would prevent operation.
and Sequestrant frame and sequestrant tank/
Chemical frame for cracks and punctures.
Tanks and b. Check for missing or discon- Fittings or strainer loose or missing.
Frame nected quick-disconnect
fittings and strainer.
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Table 2-13. Operator Preventive Maintenance Checks and Services (PMCS)

(Continued)
Item Interval Item to Crewmember/Procedure Not Fully Mission Capable If:
No. Check/Service
26. Before Air Regulator, Check for loose connections, missing Cracked manifolds or missing knobs.
Manifolds, and knobs, cracked manifolds, and loose
Tubing mounting hardware.
27. Before Carbon a. Inspect for loose mountings and Sensor plug missing or damage that would
Monoxide (CO) missing or damaged weather seal and prevent operation.
Monitor glass.
b. Check for loose connectors and
missing sensor plug.
28. Before Diesel Heaters a. Check for missing exhaust pipe. Missing or damaged parts that would
And Fuel b. Inspect for damaged housings prevent operation.
Pumps and thermostats.
c. Inspect electrical cables for
damage.
d. Check for damage to control boxes.
e. Inspect for damage to pump
housings and sight glasses and
for loose and broken mountings.
29. Before Pressure Check for loose connections and Damage that would prevent
Switch Panel mounting hardware. operation.
Assembly
30. Before Eyewash Check for damaged or missing Seal damaged or missing.
Station cover seal and broken gage
glasses.
31. Before Main Control a. Check for loose connectors Any damage to panel that would prevent
Panel and electrical cables. operation.
Switches, b. Inspect for loose or missing
Relays, Pilot mounting hardware.
Lights, c. Check for broken gages, latches,
Pressure and or damaged and missing weather seals.
Differential 2
Gages, and
Flowmeters.
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Table 2-13. Operator Preventive Maintenance Checks and Services (PMCS)

(Continued)
Item Interval Item to Crewmember/Procedure Not Fully Mission Capable If:
No. Check/Service
32. Before Booster Pump a. Check for loose or missing mounting Housing is cracked or injector
and Housing hardware. damaged.
Box b. Check housing for cracks.
c. Check polyelectrolyte injector for
obvious damage.
33. Before Basket a. Inspect for dents or damage to Damaged or missing gaskets and
Strainer(s) housing, missing basket strainer(s), packings.
and damaged or missing gaskets and
packings.
b. Check hand valves for proper Sheared stop pins on strainer(s) cap(s).
operation.
34. Before Chemical a. Check for obvious damage to pump Will not prime or operate.
Injection housings.
Pumps and b. Inspect for loose or damaged
Chemical mounting brackets and tubing
Tubing connections.
c. Check for missing control knobs.
35. Before Media Filer a. Check for loose or missing Cracked housing or not mounted.
mountings and cracked housing.
b. Inspect for broken level indicator.
c. Check media level (between 14"- Media level above or below the limits.
18").
36. Before Clean/Flush a. Inspect housing for cracks, damage, Cracked housing.
Tank and loose mountings.
b. Check for damage to sight level Low level sensor is damaged.
and sensor.
37. Before Raw Water a. Check temperature gage for Cracked piping or other damages that
Piping System damage. would prevent operation.
b. Inspect all vents and drains for
broken handles.
c. Inspect piping for cracks.
d. Check flow meter for loose
mountings or damaged wiring.
e. Check for damaged or missing
piping seals and gaskets.
38. Before Cartridge Filter a. Inspect for loose mountings and Cracked housing or missing springs.
damage to housing.
b. Check for broken drain fittings.
39. Before Filter Water a. Check for damage to vents, drains,
Piping and manual valves.

b. Inspect for damaged or missing pipe
seals and gaskets.
c. Check piping for cracks.

Cracked piping.
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Table 2-13. Operator Preventive Maintenance Checks and Services (PMCS)

(Continued)
Item Interval Item to Crewmember/Procedure Not Fully Mission Capable If:
No. Check/Service
40. Before Automatic a. Check for loose mountings and Damaged electrical cables.
Valves cracks in housing.
b. Inspect for loose or broken air lines and
damaged electrical cables.
c. Check for loose or broken indicator
needles.
41. Before R.O. Vessels a. Inspect for loose or missing mountings Cracked vessels or piping or leaking
and Piping and pads. end cap seals.
b. Inspect for cracks and damage to vessel
housing and piping.
¢. Check for damaged drain lines and
missing knobs.
42. Before Product Water a. Inspect for cracked piping and product Cracked piping or manifold.
Piping water manifold.
b. Inspect for broken vents, drains, or
injectors.
43. Before Air Tank and a. Inspect for broke, loose, or missing Missing mounting brackets and fittings.
Air Dryer mountings and air fittings.
b. Check for missing bottle guard.
c. Inspect for broken drain cock.
44, Before Product Water Check for loose or missing mountings, Loose or broken tubing or missing
Sample tubing, and knobs. knobs.
Trough,
Valves, and
Tubing
45. Before Junction Box Inspect for missing or damaged bolts, nuts, | Damage that would prevent operation.
Enclosures weather seals, and caps.
JB1 and JB3
(Inside)
46. During NBC Filter a. Inspect vessel and piping for leaks. Damage is observed or any leaks are
(Only During b. Every 100 hours check high pressure found.
NBC pump hourmeter and replace carbon and
Operation) resin beads.
47. During High Pressure a. Inspect for leaks at connection points. Class Il leaks are found.
Water Piping, b. Check for excessive vibration, broken
Hoses, and vents, and drain lines.
Manifolds
48. During Air Dryer Check for air leaks and clogs. Air leaks found.
49, During Eyewash a. Check for Eyewash operation. Eyewash does not operate or pressure
Station is less than 85 psig (586 kPa).
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b. Check to make certain pressure gage
reads 90 psig (621 kPa)
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Table 2-13. Operator Preventive Maintenance Checks and Services (PMCS)

(Continued)
Item Interval Item to Crewmember/Procedure Not Fully Mission Capable If:
No. Check/Service
50. During Switch Panel Turn light switch on. If lights do not come
No.1 & 2 and on, change light bulbs.
Cables @
"2 .
g Switch
Switch O. Panel
Panel ° No. 2
No. 1 o -
0,
(CZ
B
51. During Main Control a. Check for obvious damage. Turn on Components are inoperative.
Panel switches and push buttons. Check lights,
Switches, gages, and meters for proper operation.
Relays, Pilot b. Push ALARM TEST pushbutton (1)
Lights, on main control panel.
Pressure and
Differential
Gages, and
Flowmeters
c. Push LIGHT TEST push button (2).
52. During Air Regulator, Check for leaks and proper gage readings | Air leaks detected.
Manifold, and (Table 2-7
Tubing
53. During High Pressure Check that it opens every 15 minutes. Release of air pressure is not heard.
Air Auto
Blowdown
Block (V67)
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Table 2-13. Operator Preventive Maintenance Checks and Services (PMCS)

(Continued)
Item Interval Item to Crewmember/Procedure Not Fully Mission Capable If:
No. Check/Service
54. During Carbon Check level of CO in van. Unable to perform test. Monitor does not
Monoxide (CO) operate, or level of CO exceeds safe
Monitor limits.
55. During Diesel Heaters Check heater operation (para. 2-31). Heaters do not work in cold weather
and Fuel Check for fuel leakage. operation. Any fuel leaks found.
Pumps
56. During Product Water Check for leaks and clogs. Damage creating a water flow that will
Sample degrade/abort the mission or create a
Trough, Valves hazardous condition.
and Hoses
57. During R/O Vessels a. Inspect vessels and piping for leads. Class Il leaks are found, or TDS level
and Elements b. Check TDS level of each vessel. exceeds maximum allowable level
(Table 2-23
58. During Polyelectrolyte a. Check chemical level. Damage that would prevent operation.
and b. Check connections for leaks.
Sequestrant
Chemical
Tanks
59. During Clean/Flush a. Check level and fill as necessary. Damage that would prevent operation.
Tank and b. Check for leakage, cracks, or
Stand punctures.
c. Check for loose attaching hardware.
d. Clean fill port after each chemical
addition.
60. During Media Filer a. Inspect for leaks or loose connections Damage that would prevent operation.
Assembly b. Check backwash air system by
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operating ROWPU in "backwash" and
watch that the system air pressure gage
drops about 400 psig, and that the
BACKWASH AIR INLET light on the main
control panel lights when the raw water
pump starts. The valve should close
when the booster pump starts.
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Table 2-13. Operator Preventive Maintenance Checks and Services (PMCS)

(Continued)

Item Interval Item to Procedure Not Fully Mission Capable If:
No. Check/Service
61. During Low Pressure Inspect for leaks or loose clamps. Damage that would prevent operation.

Raw Water

and Filtered

Piping, and

Valves
62. During Cartridge Filter a. Inspect for leaks or loose connections. Damage that would prevent operation.

Assembly b. Open the cartridge filter drain for 3

seconds:
1. Every 4 hours while operating.
2. Twice during each detergent
cleaning 10 minute circulation.

63. During Basket Inspect for leaks or loose connections. Damage that would prevent operation.

Strainer(s)

| .
Basket
Strainer
(MODEL WTA-060) (MODEL ROWPU-1)

64. During Backwash a. Inspect for leaks, unusual noise, loose Unusual noise is heard, or damage that

Hypochlorite mounting, loose tube fittings, and loose would prevent operation.

Pump and hardware.

Support b. Check hypochlorite level during

backwash operations.

65. During Chemical a. Inspect for leaks, unusual noise, and Unusual noise is heard, or damage that

Injection loose mounting. would prevent operation.

Pumps and b. Check for proper priming. Pumps cannot be primed, or pump

Chemical speed or strokes cannot be adjusted.

Tubing

Change 12 2-47




TM 10-4610-232-12

Table 2-13. Operator Preventive Maintenance Checks and Services (PMCS)

(Continued)
Item Interval Item to Procedure Not Fully Mission Capable If:
No. Check/Service
66. During Hypochlorite a. Inspect tank for cracks or punctures. Unusual noise is heard, or damage
Tank, Mixer, b. Turn MIXER switch to ON, check mixer that would prevent operation.
and Tubing for unusual noise or vibration.
¢. Smell motor for possible burning. Burning smell is detected.
d. Check tubing for cracks, leaks, or clogs.
67. During Vent Fan Turn FAN switch to ON. Fan or switch is inoperative.
68. During Product Shut- Inspect for leakage or damaged control Damage that would prevent
Off Valve handle. operation.
69. During Distribution, Check for leaks and proper operation. Leaks are found that would prevent
Suction, and operation.
Discharge
Hoses and
Nozzles
70. During Distribution a. Inspect for leakage between the pump Damage is observed, or burning
Pump and and motor and listen for unusual noise. smell is detected.
Motor b. Inspect piping and drain valve for
damage or leaks.
c. Inspect for obvious damage.
d. Smell for possible burning.
e. Check for proper rotation of fan
(clockwise).
71. During High Pressure a. Check for severe plunger packing Unusual noise is heard or damage is
Pump and Skid leakage and oil leakage. observed. Tubing vibrates
Assembly, b. Listen for unusual noise. excessively.
Piping, and c. Inspect for obvious damage.
Relief Valve d. Check for unusual vibration or leakage.
e. Check Skid Assembly for excess
vibration and noise. Slowly release air
from assembly mounts until noise and
vibration disappear. If noise does not go
away, slowly inflate until noise goes away.
f. Check for proper rotation of pump
(clockwise).
72. During Electric Heater Check operation of fan. If heater does not work in cold
Assembly weather operation.
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Table 2-13. Operator Preventive Maintenance Checks and Services (PMCS)

(Continued)
Item Interval Item to Procedure Not Fully Mission Capable If:
No. Check/Service
73. During Air a. Check air compressor operation. It Compressor doesn't start. Unusual noise
Compressor normally starts when the air pressure is heard, or burning smell is detected.
Operation and drops to 1500-1550 psig and stops when
Motor pressure reaches 1700-1800 psig. Open
the vent valve on the utility air manifold
to drop pressure to the start level. Listen
for unusual noise in rotor and smell for
possible burning.
b. Check air compressor hourmeter,
replace inlet filter at every 250 hour
interval.
c. Check actuator valve pressure for 85 Pressure is less than 85 psig.
psig.
74. During High Pressure Listen for unusual noise and smell for Unusual noise is heard or burning smell
Pump Motor possible burning. is detected.
75. During Booster Pump a. Inspect for leakage between the pump Unusual noise is heard or burning smell
and Motor and motor. is detected. Damage is detected.
b. Listen for unusual noise.
c. Smell for possible burning.
76. During Raw Water Check for leaks. Leaks are found that would prevent
Suction and operation.
Discharge
Hoses
77. During Cyclone Check for leaks. Leaks are found that would prevent
Separator(s) operation.
78. During Waste Water Check for leaks. Leaks are found that would prevent
Hoses operation.
79. During Raw Water a. Listen to motor and pump for unusual Unusual noise is heard. Burning smell is
Pump and noise. Smell for possible burning. detected. Damage is observed. Check
Motor b. Inspect for leakage between the pump valve not operational, will not hold prime.
and rotor.
c. Inspect piping and check vales for
damage and leakage.
80. After High Pressure Check for tears, inoperable zippers, If damaged during cold weather
Pump damaged tiedown straps. operations.
Assembly
Cover
81. After High Pressure Visually inspect oil level in sight gage. Oil level is low.

Pump QOil Level

Level should be half way up glass.
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Table 2-13. Operator Preventive Maintenance Checks and Services (PMCS)

(Continued)
Item Interval Item to Procedure Not Fully Mission Capable If:
No. Check/Service
82. After High Pressure a. Inspect ratchets for binding. Damage is observed.
Pump Tiedown b. Spray ratchets with silicone spray.
Straps
83. After Air Compressor Inspect for loose or missing mounting Guard is loose or damaged.
Belt Guard hardware.
84. After Air Compressor Check oil level. Oil level low.
Oil Level
85. After Air Blowdown Check for air blowdown solenoid valve Solenoid has oil leak.
Solenoid Valve oil leakage.
86. After Media Filter Check Media Filter level. If measurement is less than 14 in.
or more than 18 in.
87. After Interior Electrical Check for cuts, loose Damage that would prevent
Cables. connections/damaged connectors. operation.
88. After Eyewash Station If ROWPU has been in continuous Solution is not replaced monthly
operation for a month, replace solution. when in continuous operation.
89. Weekly Carbon Check CO Monitor weekly for proper Test unable to be performed.
Monoxide (CO) calibration.
Monitor
90. Weekly Storage Boxes Check for lose mounting hardware or
damage.
91. Weekly Hypochlorite Clean and flush weekly.
Tank, Mixer, and
Tubing
92. Weekly Booster Pump Inspect for loose mounting hardware
Cover and damage to cover.
93. Monthly Chain Hoist Spray with silicon spray.
94. Monthly High Pressure Inspect for loose mounting hardware. Guard is loose or damaged.

Pump Belt Guard

2-48.2 Change 12




TM 10-4610-232-12

SECTION IlIl. OPERATION UNDER USUAL CONDITIONS.

2-12. SECTION INDEX. Para.
After Movement and Assembly Adjustments and Checks . . . ... ... ... i
AR SAULHOWN . . . . .ottt e e e e e e [2-24c
Assembly and Preparation for UsSe . . . .. ..o
Backwash, Media Filter . . . ... 2-23a
Before Start-Up Adjustments and CheckS . . . . .. ottt ot et e e e e [2-18b
Bisulfite Sanitizing Cleaning . . . . . . oot [2226]
Chain HOISE ..ottt e e e e e e e e [2-27d
Chemical System Final Set-Up. . . . ..o e [2-17c
Citric ACIH Cleaning . . . . ot e c
Clean/FIush Tank Set-UpP . . . ..ottt e e e e e e e b
Cleaning RO Elements . . . . ..o e e 2-25
Deploy (Set-Up) Water Distribution SYStem . . . . . ...ttt e e [2-T4g
Deploy (Set-Up) Raw Water Intake System . . . . ... e e e 2-T4d
Detergent Cleaning . . . . ..o ittt e 2-258d
DIESEI GENEIALON . . . v o o v e e e e e e e e e e e e e [2-Z7b
Direct Potable WALer t0 STOTA0E . . . . . oo vttt e e e e e e e e e e e e e [2-17d
EMergenCy S0P . . . o e @
EStablisShing Water FIOW . . . .. ottt et e e e e e e e e e [2-T7b
First Start-Up or Start-Up from Secured or Drained Condition . . . . . . . ... . . [2-17]
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2-13. WATER POINT REQUIREMENTS.
a. General.
b. Water Depth. Minimum is 3 ft (0.9 m), but 5 ft (1.5 m) or more is preferred.
c. Work Site Dimensions (figure 2-22].
NOTE

Before setup, refer to manuals FM10-52 Field Water Supply and TBMED5-77
Occupational and Environmental Health for specifications covering water point and
source.
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Figure 2-22. Work Site Dimensions
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Drive-in access for on-road equipment at least 12 ft (3.7 m) wide. The ground must be fairly smooth and clear.
A work area at least 35 ft x 70 ft (10.7 m x 21.3 m) is required for equipment maneuvering and set-up.

A cleared path to the water source at least 3 ft (0.9 m) wide.

A work area no more than 20 ft (6 m) above the raw water source.

A raw water pump level no more than 15 ft (4.6 m) above the surface of the water source.

A parking surface for the Water Purification System mounted on the trailer no more than 200 ft (61 m) from the raw water
pump. Grade of parking surface must not exceed 2° crosswise and 5° lengthwise. The storage tanks must also fit on this
leveled surface.

A place for the raw water pump 10-20 ft (3-6 m) but no more than 30 ft (9 m) from the waters edge.

A water depth which will allow the intake strainer to be no less than 3 ft (0.9 m) from the bottom of the water source. A
water depth of 5 ft (1.5 m) or more is preferred.

NOTE
When positioning the trailer, the raw water pointis to be at the right of the truck cab.

d. Well Water Source. Avoid wells which are encased with steel or which use steel piping. Iron will rapidly foul the RO elements.
Wells which smell of iron or sulfur must be avoided. Any well water observed to leave significant residues of salts must be
avoided.

2-14. ASSEMBLY AND PREPARATION FOR USE. The purpose of these instructions is to provide procedures which will allow the
full crew to unpack and fully deploy the ROWPU.

a. Location of Loose Iltems. Loose items are shown in|Figure 2-24

b. Ready Trailer|(Figure 2-23

@

NOTE
When positioning the trailer, the water point is to be at the driver's right.

Move trailer into a position at the work site which will allow front end to be slightly lower than the rear for water drainage.

Trailer must also be positioned so that there is no more than a 2° side-to-side grade. Place wheel chocks under wheels to
prevent trailer movement.

-

- )

2° (MAX.) ——— ]

SITE GRADE BUBBLE LEVEL
'._. —— . . -

HORIZONTAL

5° (MAX.) SITE GRADE

Figure 2-23. Positioning Trailer
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Place load boards under landing gear, lower landing gear and unhook trailer from tractor (refer to TM 9-2330-358-14).

Adjust landing gear so that front of trailer is one-half (1/2) bubble lower than back of trailer.

c. Unloading.

@
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Unzip cover (1,[Figure 2-24, sheet 1) on high pressure pump assembly (2) (raw water side) just enough to gain access to
straps (3) holding generator ladder (4). Secure cover (1) using straps to prevent damage to zipper.

Loosen straps (3) holding ladder (4).
Disconnect snap ring (5) and using rope (6), slowly lower the generator ladder to the ground.

Use the generator ladder to gain access to high pressure pump assembly. Loosen straps (7) and remove the hand rails
(8) and place on ground.

Loosen 3 inch straps (9) which secure high pressure pump assembly to the trailer.

One crewmember climbs generator ladder, opens and secures door and enters van on raw water side. Two remaining
crewmembers stay on ground.

Crewmember in van unstraps tie-down straps (two straps #10 (Model WTA-060) Figure 2-24, Sheet 2) or (straps #2 and
#3 (Model ROWPU-I),|Figure 2-24, Sheet 2.1)|on the raw water pump (10) and hands electrical cable (11) to outside
crewmember.

Crewmember in van removes bag (12) from around chain hoist.

Figure 2-24. Unloading the ROWPU (Sheet 1 of 3)

NOTE
The chain hoist is wrapped in a canvas bag and tied during movement. When not in use, the
chain hoist is placed in bag and hung on hook under face shield.
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Figure 2-24. Unloading the ROWPU (Sheet 2 of 3)
(MODEL WTA-060 ONLY)

(&) The chain hoist is already attached to the eyebolt (1, |Figure 2-25)|on top of raw water pump.

(b) Pull down on one side of drive chain (2) to raise load hook (3). Pull down on other side of drive chain (4) to lower
load hook

(c) Always latch the safety latches (5) after the hooks are attached to eyebolts.

NOTE
Apply silicone spray on strap ratchets and chain hoist monthly.
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Figure 2-24. Unloading the ROWPU (Sheet 2.1 of 3)
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STRAP #1 (ROWPU-1)
_ STRAP #9 (WTA-060)

STRAP #5 (ROWPU-1)
STRAP #8 (WTA-060)
N

~
STRAP #3 (ROWPU-1)
STRAP #10 (WTA-060)

STRAP #3 (ROWPU-1) -
STRAP #12(WTA-060) -

Figure 2-24. Unloading the ROWPU (Sheet 3 of 3)

WARNING

Check chains on hoist for link damage or wear regularly. Damaged or worn chains must be
replaced immediately to prevent accidents. Notify unit maintenance.

(d) Lift raw water pump (10) off floor of ROWPU and guide it so that the straps on the raw water pump (10) face I
outward at doorway.

WARNING

Crewmember on ground should stand clear of pump frame to avoid being injured in event
pump falls or is released too quickly.

Page 2-54 deleted
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(8) Using hoist and pushing carefully on pump frame, crewmember in van with help from crewmember on ground "steers"”
the pump through the doorway and lowers it to the ground (Figure 2-25)] Crewmembers on ground pull pump clear of
access area.

(9) Crewmember in van removes padded straps (13 and 14, [Figure 2-24, Sheets 2lor[2.1) from ground rods and hammer I
(16), access ladders (17), and funnel and hose and hands them to outside crewmember. On Model WTA-060, cyclone
separator frame (15) is also removed and handed to outside crewmember.

(10) Crewmembers install one ROWPU access ladder at the door on the raw water side of the ROWPU (door closest to
generator). Refer to|Figure 2-24, Sheet 1. |

NOTE
Make sure top step is touching the bottom side of deck on van.

WARNING
Ensure the slack is taken-up in the chain prior to hooking the snap or the ladder may slip
and cause injury or death of the soldier using the ladder.

(@) Lean ladder against the trailer.

(b) Slide ladder up against the ROWPU floor deck plate (18).

(c) Loop chains (19) through trailer side stake pocket (20) and hook to itself with the snap hook.
(d) Pull bottom of ladder out until chains are tight.

(e) Install handrails (8) as shown and tighten wing nuts.

WARNING
Each storage tank weighs 130 Ibs. (59 kg). Three people are required to carry each tank.

(11) Refer to|Figure 2-24, Sheet 2.| Remove storage tank (21).
(12) Deleted.

Figure 2-25. Unloading Raw Water Pump
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Move 5 gallon jug (23) close to door; it remains in van.

Remove two NBC operation hoses (23A), NBC drain hose (23B), and funnel tubing (23C.)

On Model WTA-060, remove two straps #14 [Figure 2-24, Sheet 2)|and remove two cyclone separators (24).

On Model ROWPU-1, remove two straps #7 [(Figure 2-24, Sheet 2.1) and remove one cyclone separator (24).

On Model WTA-060, remove two straps #10 (Figure 2-24, Sheet 3)| On Model ROWPU-1, remove two straps #3.
Remove the following hoses.

(@) On Model WTA-060, two raw water pump discharge to separator hoses (25). On Model ROWPU-1, one raw
water pump discharge to separator hose (25).

(b) Two 2 in. diameter distribution pump suction hoses (26).
(c) Five 10 ft. product to storage hoses (27).

(d) Two 3in. diameter distribution pump suction hoses (28).
(e) Ten raw water suction hoses (29).

() Raw water and distribution pump drain hoses (30).

(g) Two sump drain hoses with fittings (30A).

(h) Two sump drain hoses without fittings (30B).

(i) On Model ROWPU-1, one cyclone separator drain hose (30C). ON Model WTA-060, two cyclone separator
drain hoses (30C).

Remove the following couplings and accessories.
(@) Priming pitcher (31).
(b) Product out adapter and product shut-off valve (32).
(c) Storage tank special tee (33).
(d) Distribution pump discharge pipe section (34).
(e) Raw water feed pipe section (35).
() Raw water system pipe section (35A).
(g) Prime assist pump (36).
(h) Funnel (36A).
(i) Separator out pipe section (36).
() Waste out pipe section (36C).

On Model ROWPU-1, remove strap #3 and strap #4 (Figure 2-24, Sheet 3) On Model WTA-060, remove strap #11
and strap #12.

WARNING
Each storage tank weighs 130 Ibs. (59 kg). Three people are required to carry each tank.

Remove two storage tanks (37).
Remove anchor (38), anchor rope (39), stool (40). Set stool aside.
Remove distribution pump (41) as follows:

(@) Attach chain hoist to eyebolt (1,|Figure 2-26

(b) Attach chain hoist to distribution pump eyebolt (2).
(c) Use hoist to lift pump and guide it out of door.
Install the second access ladder and hand rails on distribution side of van.

On Model WTA-060, remove two straps #13 [Figure 2-24, Sheet 2)] On Model ROWPU-1, remove two straps #6
[(Figure 2-24, Sheet 2.1)]

CAUTION
Hoses may be damaged if rolled or thrown from unit.

Remove the following:
(a) Strainer assembly (42).
(b) Two dispensing hoses with nozzles (43).
(c) 60 ft. auxiliary fill hose (44).
(d) Six waste out hoses (45).
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(e) Remove four raw water discharge hoses (46).

(f) On Model ROWPU-1, remove straps #1 and #5 (Figure 2-24, Sheet 3)| On Model WTA-060, remove straps #8
and #9.

(g) Storage box #2 (47) is permanently mounted on lab table. Remove storage boxes (48), (49), and (50).
(h) Remove two heat lamps (51) and raw water pump and heat lamp extension cords (52).

(i) Remove three ground cloths (53).

(i) Remove raw water and distribution pump skids.

(24.1) Chemical dispensing bottles (54) and five gallon water jug (23,[Figure 2-24, sheet 2) lstay in place for use in start up.
RO element pusher (55) stays in position under table until used. Store raw water and distribution coves (56) behind
control panel until used.

NOTE
The cleaning heat-up hose remains in the van.

Figure 2-26. Unloading Distribution Pump Figure 2-26.1. Handrail Installation
(25) Setup handrail on raw waterside ISO shelter door (Figure 2-26.1)
(@) Remove pins (1) and side handrail (2) out of brackets (3).
(b) Replace handrail (2) in bracket (4) soitis at a 90" angle to the door.
(c) Replace pins (1) on brackets (4).
(d) Deploy (Set-Up) Raw Water Intake System.
(1) Use the shoulder straps [Figure 2-25)]to pull the raw water pump (1,[Figure 2-27) into place. Make sum pump location

is within limits shown on[Eigure 2-22 hnd upstream of cyclone separator if water source is a river or has prevailing flow.

CAUTION
Make note of tidal or river flood conditions and keep the pump located beyond the reach of
the water.
NOTE

- Keep the following in mind:
- Place intake in center of narrow rivers in deep water
- Place intake at least 50 ft (15 m) from shore in wide rivers.
- Place intake as far out as possible at ocean beaches.
- Place pump less than 30 ft (9 m) from waters edge.
- Flat tidal beaches may require moving the pump according to tide conditions.
Change 12 2-57
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Figure 2-27. Deployed Raw Water Intake System (Sheet 1 of 2)
(MODEL WTA-060 ONLY)

(2) Carry intake strainer (2,[Figure 2-27), raw water suction hose sections (3), anchor tie down rope (4), and anchor (5), to
raw water pump location.

WARNING
Never use potable water hoses to handle raw water or raw water hoses to handle potable
water. Mixing hoses could cause contamination of water resulting in serious illness. Hoses

are labeled.

NOTE
Two people will be required to deploy intake strainer. Work as near to the shore line as
possible.

(3) Attach the snap (with the pulley) to the anchor eye and double back so rope length from anchor to free ends is at least
100 ft (30 m).

CAUTION
Remove protective caps from hoses only when ready to make connection. Keep hose
connectors out of dirt and sand.

NOTE
Inspect hose ends and gaskets before connecting hose sections. Replace damaged
gaskets.

2-58 Change 7



TM 10-4610-232-12

~
-

e
Wy

S

ﬂmﬂly

R \\\s

QU STTTDA
N\
3

Figure 2-27. Deployed Raw Water Intake System (Sheet 2 of 2)
(MODEL ROWPU-1 ONLY)
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Connect lengths of suction hose (3) required to reach intake point. Attach one end of hose to intake strainer. Keep
sand and dirt out of connectors. Be sure gaskets are in place, and connectors are tight.

Tightly cap raw water pump end of hose so air s trapped inside hose.
Snap the end of the rope to the intake strainer eye and tie the free end to the suction hose.
Carefully coil rope to prevent tangling when anchor is deployed.

WARNING
Other crew members must stand clear when anchor is being deployed.

Deploy anchor
(@) Gain good footing near the waters edge.
(b) Be sure rope is free to play out.
(c) Throw anchor underhand into water source.

(d) Pull slowly on the rope and feel for the anchor to grab. If t does not grab, repeat anchor deployment throwing it
into an adjacent location.

Figure 2-28. Deploy Anchor

Untie the free end of the rope from the suction hose. One crew member pulls free end of rope as another feeds out
intake strainer and suction hose into water. When intake strainer is in desired position, uncap last hose. Hose will sink.

Tie free end of anchor rope to raw water pump frame to secure the anchor [(Figure 2-27).

Connect or disconnect remaining suction hose sections (3) as required to obtain proper length. Connect raw water
suction hose (3) to raw water pump (1).

Install pipe section (12 for Model WTA-060 or 13 for Model ROWPU-1) to raw water pump (1) discharge.

Connect raw water pump discharge hoses (6) to the pipe section (12 for Model WTA-060 or 13 for Model ROWPU-1)
and lay out to location selected for the two separators (7) for Model WTA-060 or the single separator (14) installed on
the trailer for Model ROWPU-1.

WARNING
Make sure the circuit breaker for the raw water pump is turned off. Failure to do so could
result in electrocution.

CAUTION
Keep dirt and sand out of electrical connectors to prevent damage. Be sure connectors are
locked tightly together.

CAUTION
Connect power cable first at pump motor, then at power outlet on ROWPU van.

Uncoil and connect electrical cable sections (9) from raw water pump to raw water pump power outlet (10).
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(15) Setup the cyclone separator as shown in|Figure 2-29.

Figure 2-29. Set-Up Cyclone Separator (Sheet 1 of 2)
(MODEL WTA-060 ONLY)

NOTE
Steps (a) through (j) apply to Model WTA-060 only.

NOTE
(MODEL WTA-060 ONLY)

When operating on well water with no convenient way to dispose of separator drain water it is allowable to disconnect
the separator drain hose (7) from one separator and attach the hose from the second separator to the drain connection
of the first. The separators will then act as a pressure drop device to keep the pressure in the ROWPU raw water
system from getting too high.

@)
(b)

(©)

(d)
(€)
®

2-60 Change 7

Position the frame on a fiat area of ground within easy reach of the raw water pump discharge hoses.

Press the cross bar of frame member (1) into the open channel of frame member (2) to form the triangular frame.
Pull out base until strap is tensioned.

Set one separator (3 or 4) in place on the frame by inserting the upper and lower flange into the slots in the cross
members. Place foot on frame to keep from tipping.

Push the mounted separator to the outside edge of the slots and set the remaining separator in its place.
Connect the separator discharge manifold (5) to one separator. Leave cam levers (8) open.

Push both separators together until the manifold connection firmly mates with the second separator. Finish
connection by closing hose cam levers (8).
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(g) Connect the raw water pump discharge hoses (6) to the separators.

(h) Finish the installation by directing the separator drain hoses (7) away toward the water source.

(i) Install the 450 raw water inlet adapter (8,at the raw water inlet connection on the ROWPU van.

() Lay outand connect raw water hose sections (11,[Figure 2-27)|between the separator manifold (5,

and the raw water inlet adapter. Use only the number of hoses sections needed. Avoid kinking.

NOTE
Steps (k) through (p) apply to Model ROWPU-1 only.

(k) Install the 90° raw water inlet adapter (8, [Figure 2-27)|at the raw water inlet connection on the ROWPU van.

NOTE
Do not set separator in front of booster access door.

(1) Install the cyclone separator (9,[Eigure 2-29)) into the stake pocket (10) on the trailer.
(m) Install pipe section (15) onto the cyclone separator (9).
(n) Connect the raw water discharge pump hose (12) to the cyclone separator (9).
(o) Connect the raw water inlet hose (11) to the raw water inlet (14) and to the pipe section (15).
(p) Directthe cyclone separator drain hose (13) toward the water source.

Figure 2-29. Set-Up Cyclone Separator (Sheet 2 of 2)
(MODEL ROWPU-1 ONLY)
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e. Ready Diesel Generator (Figure 2-30, Sheet 1 pf 2). (MODEL WTA-060 ONLY)

WARNING
A good ground is required to protect operators and equipment, and to provide lightning
protection. Failure to properly ground the generator, ISO container and high pressure pump
assembly could result in electrocution.

WARNING
Ground rod must be driven at least 8 ft (2.5 m) deep to be sure of a good ground. A poor
electrical ground can lead to injury or death from electrical shock.

Figure 2-30. Ground Rod Installation (Sheet 1 of 2)
(MODEL WTA-060 ONLY)

NOTE
Refer to TM 5-6115-545-12 or TM 9-6115-645-10 for generator operation.

NOTES
- Ground rod assembly with special ROWPU cables are used to ground the generator and
the ROWPU.
- Water area around grounding rod site to loosen ground before driving in rod.

(1) Locate the two ground rod sections (1) with cable clamps (2) and collars (3) at a point where the assembled ground
rods can be sunk into the earth at least 8 ft (2.5 m) and where the ground cables will not be ripped loose by vehicle
travel or present a hazard to personnel movement.

(2) Remove collar (3) from end of one rod (1).
(3) Thread striker (7) completely onto one end of rod (1). Secure striker by installing lockwasher (8) and one nut (4).
(4) Slide hammer handle (6) onto the rod and thread remaining nut (4) onto end of rod to form slide hammer assembly.

(5) Thread the hammer assembly into the collar (3) of another rod. Using the hammer, drive te rod into the ground
leaving approximately 3 in. exposed.
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(@) Unthread the hammer assembly from the rod.
(b) Thread the remaining rod (1) and collar (3) into the rod in ground.

(c) Thread the hammer assembly into the collar (3) and drive the second rod into ground, leaving approximately 3
exposed.

(d) Unthread hammer assembly.
Remove nuts (4), lockwasher (8), striker plate (7) and hammer (6) from rod (1).

Thread remaining collar (3) onto rod (1). Insert striker bolt (5) into collar. Using hammer, drive rod into ground, leaving
approximately 1 ft. exposed.

Uncoil ground cables (11 and 12). Install one end of both cables to the rod using cable clamp (2). Unscrew the nuts
from grounding lugs (9 and 10) to expose slots in lugs.

(@) Connect the shorter cable to the generator ground lug (10) and tighten lug nut.
(b) Connect the longer cable (11) to the ROWPU ground lug (9) and tighten lug nut.
Place the front door fire extinguisher on the ground next to the ground rod.

Check to make certain that grounding cable (13) is securely attached to grounding lugs (14) and (15). Cable should
remain attached during transport and deployment but will be disconnected whenever the van or high pressure pump
assembly are removed from the trailer.

e.l. Ready Diesel Generator (Figure 2-30, Sheet 2 bf 2). (MODEL ROWPU-1 ONLY)
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WARNING
A good ground is required to protect operators and equipment, and to provide lightning
protection. Failure to properly ground the generator, ISO container and high pressure pump
assembly could result in electrocution.

WARNING
Ground rod must be driven at least 8 (.5 m) deep to be sure of a good ground. A poor
electrical ground can lead to injury or death from electrical shock.

NOTE
Refer to TM 5-6115-545-12 or TM 9-6115-645-10 for generator operation.

NOTES
- Ground rod assembly with special ROWPU cables are used to ground the generator and
the ROWPU.
- Water area around grounding rod site to loosen ground before driving in rod.

Locate the two ground rod sections (1) with cable clamps (2) and collars (3) at a point where the assembled ground
rods can be sunk into the earth at least 8 ft (2.5 m) and where the ground cables will not be ripped loose by vehicle
travel or present a hazard to personnel movement.

Remove collar (3) from end of one rod (1).
Thread striker (7) completely onto one end of rod (1). Secure striker by installing lockwasher (8) and one nut (4).
Slide hammer handle (6) onto the rod and thread remaining nut (4) onto end of rod to form slide hammer assembly.

Thread the hammer assembly into the collar (3) of another rod. Using the hammer, drive the rod into the ground
leaving approximately 3 in exposed.
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TYPICAL
Figure 2-30. Ground Rod Installation (Sheet 2 of 2)
(MODEL ROWPU-1 ONLY)

(6) Uncoil ground cables (9), (10), and (11).
(7) Unscrew the nuts from generator ground lug (12), ROWPU ground lug (13), and trailer ground lug (14) to expose
slots in lugs.
(8) Connect one end of ground cable (9) to generator ground lug (12) and tighten lug nut.
(9) Connect one end of ground cable (10) to ROWPU ground lug (13) and tighten lug nut.
(10) Connect other ends of ground cables (9) and (10) and one end of ground cable (11) to trailer ground lug (14) and
tighten lug nut.
(11) Install other end of ground cable (11) to grounding rod (1) using cable clamp (2).
(12) Place front door fire extinguisher on the ground next to ground rod (1).

WARNING
Check to make certain that grounding cable (15) is securely attached to grounding lugs (16 and 17).
Cable (15) should remain attached during transport and deployment, but will be disconnected whenever

the van or high pressure pump assembly are removed from the trailer.
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' f. Waste Outlet and Sump Drain Hoses (Fiqure 2-31, Sheetlllof 2). (MODEL WTA-060 ONLY)
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Figure 2-31. Waste Outlet and Front Sump Drain Connections (Sheet 1 of 2)
@ (MODEL WTA-060 ONLY)

WARNING

Under some unusual conditions, air may be pushed out the waste hose (2) causing the end to whip.
Stand clear of hose end by at least 20 ft (6 m) while ROWPU is operating.

NOTE
Be sure to remove caps from ends of waste out hose section

(1) Connect waste outlet 450 adapter (1) to waste-out connection. Connect waste hose (2) sections as needed to
reach water. The open end is placed back in the water at least 50 ft(15 m) from intake (downstream in a river). Six 50 ft
(15 m) coils of waste out hose are applied. Remove any sharp kinks or bends in hose.

(2) Connect 45° adapters (3) to drain-out connections. Connect sump drain hoses (4) to drain-out connections and
place discharge ends downstream and away from work areas.

f.1. Waste Outlet and Sump Drain Hoses (Figure 2-3 1, Sheet 2 pf 2). (MODEL ROWPU-1 ONLY)

WARNING

Under some unusual conditions, air may be pushed out the waste hose (2) causing the end to whip.
Stand clear of hose end by at least 20 ft (6 m) while ROWPU is operating.

NOTE
Be sure to remove caps front ends of waste out hose section
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Figure 2-31. Waste Water and Front Sump Drain Connections (Sheet 2 of 2)
(MODEL ROWPU-1 ONLY)
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(1) Remove cap (1) from connector (2) of the waste water port of the ROWPU.
(2) Remove plug (3) from waste water 45° outlet adapter (4).

(3) Install waste water 45° outlet adapter (4) to connector (2).

(4) Remove cap (5) from waste water 45° outlet adapter (4).

(5) Remove plug (6) from waste water hose (7).

(6) Install waste water hose (7) onto waste water 45° outlet adapter (4).

(7) Connect other sections of waste hoses (7) as needed to reach water. The open end of the last section must be placed
into the water at least 50 feet (15 meter) downstream from the ROWPU raw water intake. Six 50 foot (15 meters) long
sections of waste hose are supplied.

(8) Remove two plugs (8) from two connectors (9) at the two piping drain ports of the ROWPU. One drain pod is located
on each side of the ROWPU.

(9) Remove caps (10) from two drain-out hoses (11) and connect one drain-out hose to the drain-out ports on each side of
the ROWPU. Place discharge ends of drain-out hoses downstream from raw water intake and away from work areas.

(10) Connect sump drain hose (12) and clamp (13) to connector (14) on ROWPU. Repeat for sump drain on other side of
ROWPU. Place discharge ends of sump drain hoses downstream from raw water intake and away from work areas.

(11) Remove any sharp kinks or bends from all wastewater hoses to insure proper drainage in hoses during ROWPU
operation.
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g. Deploy (Set-Up) Water Distribution System .
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Figure 2-32. Water Distribution System Deployment

WARNING

Never use potable water hoses to handle raw water, or raw water hoses to handle potable
water. Mixing hoses could cause contamination of potable water resulting in serious
illness. Hoses are labeled.

NOTE
Remove protective caps from hoses only when ready to make connection. Do not allow
sand or dirt to get into hoses or connectors. Inspect hose gaskets before making

connections. Replace damaged gaskets.

NOTE
This set-up need not be finished until the ROWPU is started and water is being produced.

NOTE
Only 50 feet of potable water-to-storage hose is provided. Do not position storage tanks too I
far from ROWPU. Hose must reach center tank.

NOTE
Refer to TM 5-5430-225-12&P for set up and operation of storage tanks.

(1) Remove storage tanks, tank covers and ground cloths from protective covers.
(2) Spread out ground cloths where potable water storage tanks (1) will be located.
(3) Unfold tanks on ground cloths. Spread out to round shape and avoid ridges in the bottom.
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Pull out at tank connections to be sure they will be clear when tanks are filled.

Remove caps and plugs from tank #1 connections and connect special tee (3) to tank #1 and connect distribution hose
(2) to special tee (3). Connect other end of hose (2) to tank #2.

Connect second distribution hose (2) to other side of tank #2 and connect other end of the hose (2) to tank #3.

NOTE
The storage to pump suction hose sections are the same size as raw water intake system
hoses, except one has two female connectors and one has two male connectors to prevent
accidental mix-up with raw water hoses.

Connect storage to pump suction hose sections (4) together.

Place distribution pump (5) into final position and connect suction hose (4) to pump (5) and other end of hose (4) to
special tee (3).

Connect product shutoff valve (6) to the product out connection.

Connect product out water hose sections (7) to the product shutoff valves (6) and add sections as needed. Lay hose
out on the ground with end directed away from the work area. Be sure to uncap the end.

Connect distribution pump outlet piping to the distribution pump outlet.

Connect both dispensing hoses (8) (with nozzles) to distribution pump outlet piping. Put dispensing nozzles in cups on
pump frame. Do not leave them on ground.

Connect the electrical power cable (9) from distribution pump to the Distribution Pump power outlet.
Connect the electrical control cable (10) from the distribution pump to the distribution pump control outlet.

Inflate storage tank colas using air pump. Install tank covers and support balls. (See TM 55-5430-225-12&P for
storage tank instructions.)

2-15. INITIAL ADJUSTMENTS, CHECKS, AND SELF-TESTS. The following checks and tests must be made before starting the
ROWPU. When these steps are completed the ROWPU will be ready to start.

a. After Movement and Assembly Adjustments and Checks. After setting up the ROWPU make sure:

@

&)
©)
“
®)

NOTE
Use plastic covered checklist located in (MODEL WTA-060) ROWPU to assure that proper
procedures have been followed.

All hose couplings are tight.

WARNING
Make sure the circuit breaker for the raw water and distribution pump is turned off prior to
proceeding. Failure to do so could result in electrocution.

Electrical cable connectors am locked.
Ground rod is driven in as described and illustrated in [paragraph 2-14land|Figure 2-30. |
Ground cables are tight at both ends from the ground rod to trailer.

Check raw water to determine if polyelectrolyte will be used. Use the portable turbidity meter [para. 2-6) to measure the
raw water turbidity. If it is greater than 8.0, polyelectrolyte will be needed. Skip step (6) below. If it is less than 8.0.
continue with step (6) below.

CAUTION
If polyelectrolyte is used when the color is greater than 10 and the turbidity is 8.0 or less,
the elements will be plugged with a coating called tannic acid that can not be removed. This
will require replacement of the elements.

Page 2-64.1/(2-64.2 blank) deleted

2-64 Change 12



TM 10-4610-232-12

(6) Use the color test kit [para. 2-8)|to measure the raw water color. If greater than 10 (and the turbidity is 8.0 or less),
polyelectrolyte will not be needed. If 10 or less, polyelectrolyte will be used.

(7) Measure TDS of the raw water using portable TDS meter [para. 2-7).
(8) Check that cartridge filters are installed in cartridge filter vessel.

NOTE I
If cartridge filers or RO elements are to be replaced, red tag as empty.

b. Before Start-up Adjustments and Checks

(1) See|Figure 2-33and establish electrical power as follows:

ad
T 3
229 88 3= GENERATOR CONTROLS

: - - UINE SELECTOR VOLTAGE
= (.. PRIOUENCY lWl\W VOLI?MI ADJUST
U~

= ¢
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] T 02 \O
| =] [ 3 - o=

Figure 2-33. Establishing Electrical Power

(@) COMPRESSOR OFF/ON switch (1) OFF at main control panel.

(b) MAIN CIRCUIT BREAKER (2) OFF at main control panel.

(c) Check ground cables for tightness at both ends.

(d) Generator circuit breaker toggle switch in the OFF position.

(e) Startdiesel generator as described in TM 5-6115-545-12 or TM 9-6115-645-10 and wait for diesel to settle out.. I
(f) Make sure generator line selector switch is setto L1-12 or L2-L3 or L3-L1.

NOTE

The diesel generator (MEPOOG6A only) is a utility set. The frequency adjustment knob is not I
connected. Use the throttle for adjustment.
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(g) Open throttle to obtain 60 Hz.

(h) Adjust voltage to 440 VAC.

(i) Turn generator circuit breaker toggle switch to ON.

(i) Check that main control panel SYSTEM MODE switch (3) is in SYSTEM ON.

(k) Turn main control panel MAIN CIRCUIT BREAKER (2) to ON. PANEL ENERGIZED light (28) must be lit, if not
pull out EMERGENCY STOP (29) (Figure 2-34)

() Push SYSTEM RESET pushbutton (4) [Eigure 2-33).

(m) Turn on lights with pushbutton (5).
(n) Open fan shutter and turn on vent fan with on/off switch (6).

(2) Prepare air system|(Figure 2-34

(Valve is plugged and
not used.)

Figure 2-34. Ready Air System
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(@) Check air compressor oil level dipstick (1). If oil level is below mark, add oil to top of mark.
(b) Close air compressor bleed valve (27).
(c) Check AIR COMPRESSOR hourmeter (2) and unit log for last filter replacement. Replacement intervals are

shown in|Table 2-14.

CAUTION
Clogged filters will reduce the operating efficiency of the ROWPU. If this is the first time
that the ROWPU has been started or if the ROWPU has been in storage, replace the outlet
filter before start up and after the air pressure bottle has been pressurized to 1800 psi.
Thereafter, replace the outlet filter in accordance with the following table.

Table 2-14. Filter Replacement Intervals

Outlet Filter Replace every 44 hours if below 85°F (29°C).

Replace every 22 hours if above 85°F (29°C).

Inlet Filter Replace every 250 hours.

If the inlet filter requires replacement:
(@) Be certain COMPRESSOR OFF/ON switch (3) is OFF.
(b) Unscrew filter cover (4), spring (5), and filter (6).
(c) Install spring and new filter. Reinstall filter cover.

If the outlet filter requires replacement:

WARNING
The air manual blowdown valve must be bled (opened) before removing the fitter cap.
Failure to do so will result in the cap being blown off which could cause serious injury.

(@) Be certain COMPRESSOR OFF/ON switch (3) is OFF.

NOTE
Make certain air tank valve is closed.

(b) Open outlet filter housing drain cock (7) to release air pressure. Leave open.

NOTE
Do not turn vent knob on top of cap.

(c) Unscrew cap (8). Remove and throw away filter (9).

(d) If oil residue appears, remove filter housing and wipe down.

(e) Install new filter and reinstall cap (8).

(f) Close outlet filter housing drain cock (7). Make certain high pressure air auto blowdown block valve (10) is open.

(g) Air manifold bleed valves (11) closed.

(h) Air storage valve (12) open.

(i) Air dryer valve (13) closed.

() Media filter air purge block valve (14) closed.

(k) Air block valves (15 thru 23 for Model WTA-060, 15 thru 22 for Model ROWPU-1) open.

() Turn COMPRESSOR OFF/ON switch (3) ON. Notify unit maintenance if compressor malfunctions.
Make sure air storage valve is open.
Make sure all vent, drain, and sample valves listed in[Table 2-15are closed.

Make sure manual valves are positioned as listed in[Table 2-16.
NOTE
After air pressure has reached 85 psi (586 kPa), proceed with step 7 below.

Remove utility air hose (24) from storage box 2 (43,|Eigure 2-24) and connect utility air hose to utility air connection
(25,|Eigure 2-34)|to stabilizers (26). Use utility air hose and fill stabilizers 26 to 30 psi (207 kPa) and use tire pressure
gage to check pressure.
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Table 2-15. Closed Vent, Drain, and Sample Valves (Item numbers are keyed to|Figure 2-35

TM 10-4610-232-12

Item Description Valve No. Iltem Description Valve No
1 Raw Water Pump Drain V1

2 Clean/Flush Tank Drain V4

3 Media Filter Vent V19 17 Product Drain V48

4 Media Filter Upper Drain V25 18 Product Water Sample V54-V59
5 Media Filter Lower Drain V24 19 High Pres. Pump Suction Vent V76

6 Media Filter Outlet Sample V33 20 High Pressure Pump Discharge

7 Media Filter Outlet Piping Drain V73 Vent

8 Deleted 21 Product Vent V100

9 Cart. Filter Outlet Piping Drain V40 22 Pulse Dampener Drain V74
10 Booster Pump Drain V9 23 Air Compressor Bleed Valve V70
11 Cartridge Filter Drain V39 24 Air Blanket Level Indicator

12 Cartridge Filter Vent V38 Drain Valve

13 Raw Water Sample/Vent V12 25 Chemical Drain Valves V26, V36-V37
14 Distribution Pump Drain V66 26 High Pressure Drain Valves V7

15 Cartridge Filter Outlet Sample V41 27 Pressure Gage Drain Valves --
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Figure 2-35. Vent, Drain, and Sample Valves (Sheet 1 of 2)
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Figure 2-35. Vent, Drain, and Sample Valves (Sheet 2 of 2)
(MODEL ROWPU-1 ONLY)

Change 7 2-68.1 /(2-68.2 Blank)




TM 10-4610-232-12

Table 2-16. Manual Valve Positions Prior to Star-Up (Item numbers are keyed to|Figure 2-36

Item Description Valve No. Position Item Description Valve No. Position
1 Cartridge Filter Block V37 Closed 5 Clean Return V50 Closed
2 Feed V14 Open 6 Clean/Flush Tank Fill V52 Closed
3 Cleaning Bypass V13 Closed 7 Product Utility Hose V10 Closed
4 Product Shut-Off V64 Open 8 System Control Valve V51 Closed

1

Figure 2-36. Manual Valve Pre-Star Positions (Sheet 1 of 2)
(Model WTA-060 Only)
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Table 2-16. Manual Valve Positions Prior to Start-Up (Item numbers are keyed to|Figure 2-36

TM 10-4610-232-12

Item Description Valve No. Position Item Description Valve No. Position
1 Cartridge Filter Block V37 Closed 5 Clean Return V50 Closed
2 Feed V14 Open 6 Clean/Flush Tank Fill V52 Closed
3 Cleaning Bypass V13 Closed 7 Product Utility Hose V10 Closed
4 Product Shut-Off V64 Open 8 System Control Valve V51 Closed

9 Strainer Selection Valve - *
10 Strainer Selection Valve -- *
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Figure 2-36. Manual Valve Pre-Start Positions (Sheet 2 of 2)
(Model ROWPU-1 Only)
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(8) Main control panel (Eigure 2-37].

Figure 2-37. Main Control Panel Checks

NOTE
SYSTEM MODE switch (1) must be in ON position and SYSTEM RESET (2) must be pushed.

(@) Push LIGHT TEST (3). All panel plot lights and the distribution pump power light on switch panel 1 should come
on. If not, replace bulbs (b) Push ALARM TEST (4). Notify unit maintenance either horn is not working.

(c) Turn OPERATION MODE selector switch (5) to FILTER NORMAL.
(d) Push INITIATE (6).
(e) Push MEDIA FILTER FORWARD FLUSH (7) to open valve. A blue indicator (8) should light up.

CAUTION
If the system pressure control valve is not closed, raw water will back up into the elements

which may cause damage.

(e 1) Close system pressure control valve (Valve V-51) (ref. item 8,[Figure 2-36 I
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NOTE
A minimum air pressure of 85 psig (586 kPa) is required to assure proper functioning of

automatic valves. When the air pressure gage shows at least 85 psig the blue indicator
lights should be on.

If valve indicator lights are not as stated below, troubleshoot valves. DO NOT start ROWPU.
Refer to para. 2-33a. for manual override procedures until Organizational Maintenance can
fix problems.

(f) Check valve indicator (blue) lights.

MEDIA FILTER INLET VALVE (10) -ON
MEDIA FILTER OUTLET VALVE (9) -ON
MEDIA FILTER FLUSH VALVE (8) -ON
All other blue lights: OFF
(9) Check level of carbon monoxide in the van M

(10) Check level of ail in high pressure pump (Figure 2-38 I

OIL ADD PLUG

OIL LEVEL
SHOULD BE
AT MIDDLE

OF GAGE

Figure 2-38. High Pressure Pump Oil Level
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2-16. EMERGENCY STOP((Figure 2-39

\/ 1 PUSH TO STOP
PULL OUT (RESET)
TO ALLOW START.

{BUTTON WILL SNAP

OUT WHEN TURNED)

Figure 2-39. Emergency Stop

CAUTION
The emergency stop button should be pushed only when equipment failure or another
problem demands immediate shutdown. Do not use the emergency stop button for routine
shutdown.

Push the EMERGENCY STOP button (1) to immediately stop all motors within the ROWPU.

NOTE
Seelparagraph 2-20for start up after emergency stop.

2-17. FIRST START-UP OR START-UP FROM SECURED OR DRAINED CONDITION. Follow this procedure when starting the
ROWRPU for the first time after movement, when the ROWPU is started from the drained condition, or when it is started from secured

shutdown condition.

NOTE
For start-up from Temporary Shutdown or Long Term Shutdown
complete the procedures of before continuing.
WARNING

Use caution when using chemicals (polyelectrolyte, sequestrant, citric acid, NTP-A,
detergent, calcium hypochlorite, sodium bisulfite). Failure to do so could result in severe
burns, especially to eyes. Always wear chemical protective gloves and a face shield. If a
chemical comes in contact with skin or clothes, wash off immediately. If a chemical comes
in contact with eyes, wash eyes immediately for 15 minutes from the eyewash station.
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a. |Initial Polyectrolyte Set-Up [Figure 2-40

CAUTION
Stroke control knobs on all chemical injection pumps turn only when pumps are running.
To avoid damaging knobs, do not attempt to turn knobs when pumps are off.

NOTE
Make sure the speed controls on all thee chemical injection pumps am in the OFF position

(speed controls for all three pumps are the same as item 3,[Figure 2-40

NOTE
Polyelectrolyte is not used in low turbidity which contains moderate to high color.
Refer to[para. 2-15a (5) to determine water color and[para. 2-6 fo determine turbidity.

NOTE
The polyelectrolyte tank and chemical bottles are identified by a triangle symbol.
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Figure 2-40. Initial Polyelectrolyte Set-Up
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For fresh waters with a turbidity of less than 8 NTU and color greater than 10, polyetectrolyte is not required. Proceed

tolpara. 2-17b, "Establishing Water Flow".

Empty the five gallon can of water into the polyelectrolyte tank.

CAUTION

Make certain hypochlorite and sequestrant pumps are OFF.

NOTE

This action removes air from chemical system and allows polyelectrolyte to be pumped.

Push CHEMICAL PUMP START (2).
Set speed control knob (3) to 80 and record.
Set stroke control knob (4) to 100 and record.

Pull out and hold priming knobs (5) until solution is being pumped out though discharge tubing to drain.

Tip the polyelectrolyte jug to fill measuring chamber to 8 oz. (236 ml).

polyelectrolyte tank.

Empty measuring chamber into the

Repeat to add one more 8 oz. (236 ml) measure and then a final 4 oz. (118 ml) measure for a total of 20 0z. (591 ml).

NOTE

For mission start-up use 20 oz in 5 gallons water (4 0z. in one gallon).

Vigorously mix with mixing paddle for 2 minutes. By visual observation, make sure all polyelectrolyte is in solution. Use
caution while mixing to avoid hitting the fittings or switches in the bottom of the tank.

Reset the speed (3) and stroke control knobs (4) and record. See|Table 2-17.

NOTE

The settings provide an initial adjustment only. Further adjustment of polyelectrolyte
injection will be required after the sequestrant and hypochlorite systems are set-up and

pumping.
Table 2-17. Polyelectrolyte Pump Settings

Pump Settings
Water Source/Conditions Stroke Speed
Seawater 10 325
Slow to moderate flowing rivers under 8 NTU
turbidity, color less than 10. 10 65
Slow to moderate flowing rivers over 8 NTU
turbidity 20 65
Fast flowing rivers 10 65
Lakes 10 16
Backwaters 20 65
Wells 10 16
All fresh waters with turbidity less than
8 NTU and color greater than 10. - off

Push CHEMICAL PUMP STOP (6).
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b. Establishing Water Flow.
(1) Prime the raw water pump |(Figure 2-41).
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Figure 2-41. Priming the Raw Water Pump (Sheet 1 of 2)
(MODEL WTA-060 ONLY)

Be sure drain valve (1) is closed.

Disconnect the piping section (2) from fitting on pump and pour water from priming pitcher (3) into fitting until pump is
full and then replace pipe section.

Remove plug (4) from prime assist port.

Attach the prime assist coupler (5) to the prime assist port. Make sure no gravel or stones are on the pump l
diaphragm. They will cause damage to the prime assist pump.

Open prime assist valve (6).
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CAUTION
Operation of raw water pump when not properly primed will result in damage to raw water

pump. |If pressure or flow is not noted on any restart of the raw water pump after any
shutdown, reprime in accordance with [para. 2-17b (1).

(f) Atthe main control panel, push RAW WATER PUMP START (7).
(g) Manually operate the prime assist handle (8) to assist in puling the air out of the suction hoses.
CAUTION

Do not allow the raw water pump to run continuously for more than 3 or 4 minutes or
damage to the pump can occur. Stop pump and refill pump housing before restarting.

(h) When the air is removed, the cyclone discharge hose will get hard and underflow will come out of the cyclone drain
hoses.
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Figure 2-41. Priming the Raw Water Pump (Sheet 2 of 2)
(MODEL ROWPU-1 ONLY)
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(i) Close the prime assist valve (6).
() Remove the prime assist and replace the plug (4).

(k) Clean any sand and debris from the prime assist and place the prime assist inside the ROWPU van.

NOTE

Priming will take several minutes, depending on the length of suction hoses used. Check

the following conditions to ensure a good prime:

- Check the elevation of the pump above the water level

- Check to see that the strainer is floating properly and not being held out of water.

- Check each hose connection between the pump and water's edge.

- Check for gaskets, gasket damage, and complete closure of the connector levers.

- Check for flapper movement to ensure it will open. See Raw Water Pump
Troubleshooting. Notify organizational maintenance if pressure cannot be established.

(2) Start-up procedures (Eigure 2-42).
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Figure 2-42. Start-Up Procedures
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With the raw water pump primed, the discharge hose will quickly fill and harden with pressure. Check the hose and
the media inlet/outlet pressure gage (1) to assure pressure has been established.

NOTE
If pressure is not observed check the raw water hose for kinks, sharp bends, or leaks.
Check that control panel and valves are set up properly.

Push CHEMICAL PUMP START (6).

When media inlet/outlet pressure gage (1) reading steadies, push BOOSTER PUMP START (3), and slowly close
feed valve (4) until feed flowmeter (5) reads 100 gpm.

NOTE
If 100 gpm cannot be obtained check as follows:

- Check discharge hose for kinks restricting the water flow.
- Check valves for proper position.

- Check suction hose connections to assure tightness.

- Refer to Troubleshooting.

Open media filter vent valve (2), close, when a steady stream of water is seen. I
Hold steady condition (no control operations) for 10 minutes.

Fully open cartridge filter block valve (7) and feed valve (4).

Fully open system pressure control valve (12) by turning handle counterclockwise until it stops turning.

Push MEDIA FILTER FORWARD FLUSH (8) to close this valve. The FEED PRESSURE low light (9) should come I
on and the booster pump will shut off.

Open cartridge filter vent valve (10); close when water is seen.

CAUTION
Product shut-off valve should be in the open position.

Check product shut-off valve (11). It must be open.

NOTE
If the RO vessels am empty or there is not enough pressure in the vessels, the FEED
PRESSURE low light will come on, and the booster pump will shut off.

When the media inlet/outlet pressure gage (1) reads between 35 and 40 psig (241 and 276 kPa), the FEED
PRESSURE low light (9) will go off. When the light goes off, push BOOSTER PUMP START (3).
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Figure 2-43. Clean/Flush Tank Set-Up

(3) High Pressure Pump Start-Up (Figure 2-44

Figure 2-44. High Pressure Pump Readiness
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(@) Water is flowing through the waste outlet hose.

NOTE

TM 10-4610-232-12

If water is not flowing through the hose, check that pressure control valve is open and

waste hose is not capped.

(b) FEED PRESSURE LOW light (2) is off.

(c) System pressure control valve (3) is open.

(d) Cartridge inlet/outlet pressure gage (4) shows at least 50 psig (345 kPa). All flags on media level gage should be

orange before continuing.

NOTE

If water level in media filter is low when the high pressure pump is started, the low level

switch (P37) will not activate the air blanket solenoid (V20).

(e) Push HIGH PRESSURE PUMP START (5). Check that AIR BLANKET V20 blue light (6) is on.

CAUTION

Stop pump and refer to Troubleshooting, [Table 3-1]if pump vibrates excessively, or the

piping pulses severely.

DO NOT exceed 900 psig (6210 kPa).

CAUTION

(f) When the system pressure gage stops rising, turn system pressure control valve (3) slowly clockwise until product
flowmeter (7) shows mission normal water flow. Refer to[Tables 2-18|and[2-20. Do not exceed 900 psig. Refer to

troubleshooting, [Table
(g) Check generator as follows:
- Adjust throttle to provide 60 Hz.
- Adjust voltage to provide 440 VAC.

if mission normal flow cannot be obtained.

CAUTION

Stabilizers must be "'fine tuned"' to eliminate noise and excess vibration which will cause

damage to the ROWPU.

(h) Check high pressure pump assembly for noise and excessive vibration.

stabilizers until noise and vibration dimini

CAUTION

Slowly decrease air pressure in the
sh. If the noise and vibration do not diminish and all the air is out of the
stabilizers, then slowly and equally put air into the stabilizers until noise and vibration diminish.

Operating at push limit may damage RO elements and require more frequent leaning.

The average mission normal water flow for the ROWPU is related to the type of water and its temperature as listed by
Tables 2-18]and[2-20] Higher water flows up to listed limits may be set under "push” conditions to meet unusual mission
demands. Do not push beyond the flow listed for 75°F (24°C) when operating on well water sources

Table 2-18. Average Mission Normal Water Flow for Fresh/Brackish

Water Sources Up to 1000 ppm TDS

Temp. °F (C) Flow gpm (I/m) Daily Gallons (ltrs)
32 (0) 26 (98) 29,000 (110,000)
35 (2) 27 (102) 31,000 (117,000)
40 (4) 29 (110) 33,000 (125,000)
45 (7) 32 (121) 36,000 (136,000)
50 (10) 34 (129) 39,000 (148,000)
55 (13) 37 (140) 42,000 (159,000)
60 (16) 40 (151) 45,000 (170,000)
65 (18) 44 (167) 50,000 (189,000)
70 (21) 48 (182) 54,000 (204,000)
75 (24) 53 (201) 60,000 (227,000)

Over 75 (24) 53 (201) 60,000 (227,000)

Push Limit 70 (265) 79,000 (299,000)
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Table 2-19. Deleted

NOTE
For sea water sources over 37000 ppm the mission normal water flow may not be
obtainable.
Table 2-20. Average Mission Normal Water Flow for
Sea Water Source Up to 37000 ppm (Maximum Limit)
Temp. °F (C) Flow gpm (I/m) Daily Gallons (ltrs)
32 (0) 17 (64) 19,000 (72,000)
35(2) 18 (68) 20,000 (76,000)
40 (4) 19 (72) 21,000 (79,000)
45 (7) 21 (79) 24,000 (91,000)
50 (10) 22 (83) 25,000 (95,000)
55 (13) 24 (91) 27,000 (102,000)
60 (16) 26 (98) 29,000 (110,000)
65 (18) 28 (106) 32,000 (121,000)
70 (21) 31 (117) 35,000 (132,000)
75 (24) 34 (129) 40,000 (151,000)
Over 75 (24) 34 (129) 40,000 (151,000)
Push Limit 40 (151) 45,000 (170,000)

(4.1) Clean/Flush Tank Set-Up
(@) Connect cartridge filter water hose (1) to clean/flush tank inlet (2).
(b) Open valve (3).
NOTE

Do not fill tank above 100 gallon mark to avoid water overflow through port before removing
cover from port.

(c) Loosen wing nut (4) and access cover (5). Open one 2 ounce packet of bisulfite and empty into the clean/flush tank.
Install cover on access port. Wash off any chemical that lays in port before closing up.

(d) Watch level gage (6) and close valve (3) when water reaches the 200 gallon mark.

NOTE
Clean/flush tank is now ready for fir backwash. All red warning light should be off.

c. Chemical System Final Set-Up.
NOTE

If the product shut-off valve is closed too far, the ROWPU will automatically shut down.
(1) Final polyelectrolyte set-up.

(a) If polyelectrolyte is not being used (see[para. 2-17a), fill polyelectrolyte tank half full with product water. Proceed to
(2), "Sequestrant Set-Up", below.

(b) Add an additional 28 0z (828 ml) of polyelectrolyte to the polyelectrolyte tank (1,[Eigure 2-40).

NOTE
The normal fill 48 0z (419 ml) in a full tank of 12 gallons of water (4 oz. per gallon of water).

(c) Partially close the product shut-off valve to provide back pressure no greater than 20 psig. Open fully when done
filling chemical tanks.
(d) Use the product utility hose to fill the polyelectrolyte tank with 12 gallons of product water.

(e) Vigorously mix with mixing paddle for two minutes. Visually make sure all polyelectrolyte is in solution. Use caution
to avoid hitting fittings in tank.

(2) Sequestrant Set-Up m
NOTE

Sequestrant containers and chemical bottles are identified by a square symbol.
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Figure 2-45. Sequestrant Set-Up

Fill sequestrant tank (1) half full with product water, using product utility hose. Turn sequestrant pump on.
Set speed control knob (2) to 80 and record.

Set stroke control knob (3) to 100 and record.

Pull out and hold priming knobs (4) until water is being pumped out through discharge tubing to drain.
Measure sequestrant into tank. The quantity to be transferred depends on water source. See[Table 2-21.|

NOTE
Sequestrant alone causes an increase in the growth rate of bacteria on the RO membranes.
Bisulfite is added to counteract this growth.

If sequestrantis added, also add one large 2 Ib (.9 kg) bag of bisulfite.

Fill tank to full level (number 12 on scale) with product water and vigorously mix with mixing paddle for two minutes.
By visual observation, make sure all sequestrant is in solution. Use caution when mixing to avoid hitting fittings and
switches in tank.

Reset stroke control knob (3) to 40 and record.

Table 2-21. Sequestrant Concentration

Amount of
Sequestrant

Water Source/Condition to be Used
Fresh surface water with under
500 ppm TDS None*
Surface waters with over
500 ppm TDS 18 0z (1-1/2 oz per gal.)
Sea water 18 0z (1-1/2 oz per gal.)
Persian Gulf and Red Sea 36 0z (3 oz per gal.)
Well waters:
Europe or North America None*
All others 36 0z (3 0z per gal.)

*For water sources that do not require sequestrant, fill tank with product water to
just above level switch so that yellow light on control panel goes off. Make sure
pump speed switch is off.
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(3) Initial Hypochlorite Set-Up

@

(b)
(©
(d)
(€)

®

@

WARNING
Wear protective face shield and chemical gloves when handling calcium hypochlorite.
Hypochlorite will give off chlorine vapor which will burn your nose, throat and lungs if
inhaled directly. Keep head away from the top of the tank while filling it. See a medic if
fumes are inhaled. Make certain vent fan is running.

NOTE
Hypochlorite chemical packets and containers are identified by a circle symbol.

Figure 2-46. Initial Hypochlorite Set-Up

CAUTION
Damage will occur to the hypochlorite backwash pump if the suction strainer is clogged.

Check the suction trainer located inside of tank to make sure it is not clogged. Fill tank with product water, using the
product utility hose.

Set speed control knob (3) to 80 and record.
Set stroke control knob (4) to 100 and record.
Pull out and hold priming knobs (5) only until water is seen in discharge tubing to drain.

Turn MIXER switch (1) on.

CAUTION
Pouring the contents of the hypochlorite packet all at once into the tank can cause powder
to clump together and clog the suction strainer.

NOTES
- Add one packet of hypochlorite for each 6 gallons of water.
- Leave mixer on during operation with hypochlorite.

In a marked pail filled with product water, add three packets of hypochlorite powder and mix for 3 minutes. Slowly
pour mixed solution into hypochlorite tank, leaving behind the undissolved crystals. This will prevent clogging the
suction strainer.

Reset stroke and speed controls on the hypochlorite pump according to operating conditions as shown on [Table 2-22
and record. These settings will provide chlorination to the Surgeon General's requirements.

- Winter 2 ppm
- Summer 2 ppm
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After hypochlorite setup is complete, all red and yellow lights will be off

NOTE

WARNINGS
- Do not proceed until hypochlorite pump has been adjusted as described in step (g) above.

Otherwise water that is unfit to drink will be delivered to storage tanks.

TM 10-4610-232-12

- To avoid contaminating product water hose prior to use, ensure product water hose is out

of product water tank until water meets all requirements for safe usage.

Table 2-22. Initial Hypochlorite Pump Adjustment

Condition Pump Adjustment
Product Flow gpm (I/m)

Stroke Speed

50 (190) 35 60

45 (170) 32.5 60

40 (151) 275 60

33 (125) 225 60

25 (95) 17.5 60

Figure 2-47. Potable Water to Storage Connections
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d. Direct Potable Water to Storage|(Figure 2-47

NOTE
During first start-up with new RO elements, continue to direct the product water to waste for
at least 30 minutes to flush out preservative.

(1) The TDS meter is designed for use with water temperatures of 50°F (10°C) and above. If water being tested is below

50°F, then reading obtained must be adjusted. Use water temperature along base of graph (Table 2-22.1)|to obtain the
multiplier on the left side of the graph. Multiply reading by the multiplier obtained to correct the reading for temperature.
(Example: 35°F = 1.08 multiplier, 41°F = 1.05 multiplier.)

Table 2-22.1. TDS Temperature Graph

197
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b \\\N
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‘\
32 13 34 35 36 37 38 38 40 A1 42 43 48 45 48 47 48 43 SO
Temperature ° F

(2) Use the portable TDS meter to measure the TDS from the concentrated sample valve (Item 20,[Figure 2-6)|

(3) | Table 2-23]presents the maximum product water TDS as a percentage of the water source TDS. Use the portable TDS
meter to measure the water source TDS.

I (4) Calculate the maximum product water TDS as shown in the examples.

CAUTION
Before placing the product hose end into a tank, be sure mud and dirt have been washed
off.

NOTES
- If after 20 minutes the product water TDS has not dropped below the calculate maximum,

refer to RO elements troubleshooting, [Table 3-1.| The product water may only be directed
to storage if released by the medical team.

- When product water is acceptable for storage, fill the 5 gallon plastic jug for use in net
start-up. Set the 5 gallon jug filled with product water in corner of the van.

- Water will fill all potable water storage tanks simultaneously once the outlet level of the
first tank is reached

(5) Compare the actual measured product water TD S with the maximum TDS. If the measured sample is less, and the water
is released by the medical team, proceed and direct the product water into the storage tanks by inserting the product
water hose in the middle tank and strapping it down.
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Table 2-23. Maximum Product TDS as % of Water Source TDS

FRESH WATER BRACKISH WATER SEA WATER
Temperature Up to 1000 ppm Temperature 1000 is 10,000 ppm Temperature Over 10,000 gpm
32-34 F 1.25 (0.0125) 32-35F 15 (0.015) 32-35F 2.0 (0.010)
35-37F 1.3 (0.013) 36-39 F 1.55 (0.0155) 36-39F 2.1 (0.011)
38-40F 1.35 (0.0135) 40-43 F 1.6 (0.016) 40-43 F 2.2 (0.012)
41-43F 1.4 (0.014) 44-47F 1.65 (0.0165) 44-47 F 2.3 (0.013)
44-46 F 1.45 (0.0145) 48-51 F 17 (0.017) 48-51 F 2.4 (0.014)
47-49 F 1.5 (0.015) 52-55F 1.75 (0.0175) 52-55 F 25 (0.025)
50-52 F 1.55 (0.0155)
53-55 F 1.6 (0.016)
56-61 F 1.7 (0.017) 56-63 F 1.8 (0.018) 56-59 F 2.6 (0.026)
62-66 F 1.8 (0.018) 64-70 F 1.9 (0.019) 60-64 F 2.7 (0.017)
67-72 F 1.9 (0.019) 71-77F 2.0 (0.020) 65-68 F 2.8 (0.028)
73-77F 2.0 (0.020) 69-73 F 2.9 (0.029)
74-77F 3.0 (0.030)
78-81 F 21 (0.021) 78-81 F 21 (0.021)
82-84 F 22 (0.022) 82-84 F 2.2 (0.022) 78-81 F 3.1 (0.031)
85-88 F 2.3 (0.023) 85-88 F 2.3 (0.023) 82-84 F 3.2 (0.032)
89-91F 24 (0.024) 89-91F 24 (0.024) 85-88 F 3.3 (0.033)
92-95 F 25 (0.025) 92-95 F 25 (0.025) 89-91F 3.4 (0.034)
92-95F 3.5 (0.035)
Examples

Fresh water 75 ppm at 38°F

Adjust for temperature - 1.07 x 75 ppm = 80.25 or 80 ppm
Maximum TDS - 1.35% or 0.0135

0.0135 x 80 =1.08 ppm or 1 ppm

1 ppm is maximum product water TDS, for this condition.

Brackish water 3500 ppm at 63°F

Maximum TDS - 1.8% or 0.018

0.018 x 3500 = 63 ppm

63 ppm is maximum product water TDS for this condition.

Sea water 47,000 ppm at 95°F

Maximum TDS - 3.5% or 0.035

0.035 x 47,000 = 1645 ppm

1645 ppm is not consumable under Army Regulations.
Repurify as brackish water

Brackish water 1645 ppm at 95°F

Maximum TDS - 2.5% or 0.0250.025 x 1645 = 41.12 or 41 ppm
41 ppm is maximum water TDS for this condition.
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Paragraph e. DELETED

WARNING
The operator must check the product water regularly and change the pump settings as
needed to maintain the recommended residual. If the correct residual is not maintained
serious illness or death may occur.

f. Hypochlorite Pump Adjustment. When storage tanks have at least 1 ft (0.3 m) of water, check chlorine level in product water
as follows:

(1) Use available chlorine color comparator test kit [para.2-9)] Take water sample from dispensing nozzle. Allow water to
flow for 30 seconds before collecting sample.

(2) Unless otherwise directed by the medical team or Surgeon General directive, the pump must be adjusted to provide
chlorination to the following standard:

- Warm weather with water over 50°F (10°C): 2 ppm free chlorine.
- Cold weather with water at or below 50°F (10°C): 2 ppm free chlorine.

Use the chlorine test result to calculate the proper pump setting as follows:

TESt RESUILS ... 6 ppm
REQUITE ...t 2 ppm
Current PUMP StroKe.......oeeirerieeeerreeesseeesee s 60

New Stroke Setting 2, 6 =0.33333 x 60 = 19.99999 or 20

g. Polyelectrolyte Optimization. After the first hour of operation, if polyelectrolyte is being used, adjust polyelectrolyte, as soon as
other set-up tasks are complete.

CAUTION
It is essential that the amount of polyelectrolyte be optimized to provide the lowest turbidity
with the least amount of polyelectrolyte. Failure to carry out this procedure will result in
insufficient filtration and rapid accumulation of dirt on the RO elements. This dirt (fouling)
will decrease the amount of product water produced or will lead to early failure of the RO
elements, and failure to complete the assigned mission.

(1) Setup and calibrate the portable turbidity meter.

Table 2-24. Polyelectrolyte Optimization Log Sample

Example: Polyelectrolyte Optimization: Initial setting 20 stroke 65 speed. Initial turbidity
3.5 at start of optimization. Final turbidity 1.4 after optimization. Best stroke setting in 65.

POLYELECTROLYTE

OPTIMIZATION LOG

Ower
acsore:

o Vam Tursadey ——
Time Swoks Tursidy
-

01 = &
619 £

9 ) bd -]

» L)

i D .

¥ 7 X] - N
0

oF 30 - Tq

qr%8 D |

Fd7-) n T

Change 12 2-85



TM 10-4610-232-12

(3) Increase stroke setting in increments of 5, wait tenminutes and record new turbidity reading.

(4) Continue to increase stroke setting by 5, waiting tenminutes and then recording new turbidity reading.

NOTE
As the stroke is increased, the turbidity should decrease and then level out at the optimum
setting.

NOTE

Never run at less than initial setting as determined by water type, see|Table 2-17.

(5) The optimum setting can be determined by any one of the following situations: (see|Table 2-24

(a) Situation 1 - If the turbidity decreases with increased stroke setting, but then stops changing for 3 successive stroke
increases, set the stroke at 5 less than the last setting. If the turbidity increases after a stroke change, set the stroke
back to the setting which first resulted in the lowest turbidity.

(b) Situation 2 - If the speed is at a setting of 16 or 32.5 and the stroke reaches 100 with the turbidity still decreasing with
each stroke increase, set the stroke back to 50 and double the speed. Continue optimization by increasing stroke
from 50.

(c) Situation 3 - If the speed is at 65 and the stroke reaches 100 with the turbidity still decreasing with each stroke
increase, leave the stroke at 100 for the final setting.

(d) Situation 4 - If increased stroke settings from the initial setting do not result in decreasing turbidity and the speed is
32.5 or 65, decrease the speed by 1/2 and repeat.

(e) Situation 5 - If increased stroke settings from the initial setting do not result in decreasing turbidity and the speed is
16, set the stroke at 10 for the final setting.

NOTE
If not enough or too much polyelectrolyte is pumped to the system, the formation of floc
particles will not be controlled; a mid-range concentration (optimization) of polyelectrolyte
is required for operation.

h. Enter Data Log information for start-up (see Appendix H).

CAUTION
One yellow light will cancel out all other alarms.

i. Once polylectrolyte in feed water and chlorine level in product water are correctly set the ROWPU is fully operational. It will
keep on working with very little attention. Only routine tasks, and special jobs indicated by warning lights and the alarm horn,
will need to be done.

NOTE
During a typical filter run (i.e. time between backwashes) the turbidity will usually continue
to decrease with time. On occasion it will increase after some time, indicating that the filter
is so loaded with dirt that it can no longer remove dirt efficiently and it requires
backwashing.

j. Ifallowed by mission demands, backwash media filter after optimization

k. Pressure switch operational set points. Operate the ROWPU and proceed as follows:

NOTE
Perform operational set points/pressure switch test at first start up and weekly.

(1) Slowly close the product block valve while watching the product water pressure gage. The ROWPU should shutdown at
35-45 psig. Another method is to open product utility hose and close product shut-off valve to shut down ROWPU.
Perform this test weekly using product utility hose.
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CAUTION
Watch the product water flowmeter during the next test. If the product flow starts to exceed
75 gpm, stop the test and open the system pressure control valve. The ROWPU is making
too much water to finish testing of the high pressure switch. Bypass test until next
scheduled PMCS.

NOTE
Step (2) applies only when operating on salt water. If operating on brackish or fresh water,
proceed to step (3).

(2) Slowly close the system pressure control valve while watching the Reverse Osmosis pressure gage. The ROWPU should
shutdown at 930-960 psig.

(3) Slowly close the cartridge filter block valve while watching the cartridge filter differential pressure gage. The cartridge filter I
plugged light and alarm should come on when the difference between the two needles is 13-18 psig.

(4) Slowly close the feed control valve while watching the media filter differential gage. The media filter plugged light and
alarm should come on when the difference between the two needles is 22-28 psig.

(5) Slowly close the cartridge filter block valve while watching the red needle on the cartridge filter inlet/outlet pressure gage. I
The booster pump and high pressure pump should shutdown at 4-8 psig.
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2-18. ROUTINE SHUTDOWN TO STAND-BY. Use this procedure when the ROWPU is to be shut down for 3 hours or less
(Figure 2-48).

Figure 2-48. Routine Shutdown to Stand-By

a. Fully open system pressure control valve (1).

b. Push HIGH PRESSURE PUMP STOP (2).

c. After the feed flow drops below 60 gpm, push BOOSTER PUMP STOP (3).
d. Push CHEMICAL PUMP STOP (4).

e. Push RAW WATER PUMP STOP (5).

f.

Turn COMPRESSOR OFF/ON switch (6) to OFF position. I
g. Close air storage valve V72 (7).

CAUTIONS
- If ROWPU is kept in stand-by more than 3 hours, the RO elements may lose performance

and require cleaning. Use temporary secured shutdown procedures [para. 2-22) when a
longer shutdown is anticipated.

- When operating in brackish or seawater and ROWPU is kept in stand-by for 3 hours or
more, severe corrosion of piping and equipment will occur if brackish or seawater is not
flushed from system. Perform temporary secured shutdown procedures

NOTE

Allow media filter to drop in pressure to less than 5 psi (34 kpa) before opening main circuit
breaker or shutting down generator.

h. Turn MAIN CIRCUIT BREAKER (8) to OFF. I

i. Shut down generator.
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Use this procedure to restart the ROWPU after it has been shut down
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Figure 2-49. Routine Start-Up From Stand-By Shutdown
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CAUTION
To avoid contaminating storage tanks, make certain the product hose (1) is out of the
storage tank and directed away from the work area.

NOTE
Start generator and establish power to ROWPU if generator has been secured.

Check that MAIN circuit breaker (2) is in ON position and the SYSTEM MODE switch (3) is in the SYSTEM ON position.
Check that OPERATION MODE switch (4) is in FILTER NORMAL position.
Push SYSTEM RESET (5).
Push INITIATE (6).
Make sure COMPRESSOR ON/OFF switch (7) is ON.
NOTE

Be certain air system pressure is 85 psig (586 kPa) before stating pumps.

Push MEDIA FILTER FORWARD FLUSH pushbutton (8) to open valve. The blue indicator light (9) should light up.

Fully close the cartridge filter block valve (10). Check that cleaning bypass valve (11) is closed.

CAUTION
If the system pressure control valve is not closed, raw water will back up into the elements
which may cause damage
Close system pressure control valve (26).
If feed pressure low alarm sounds, push SYSTEM RESET (5).
Push RAW WATER PUMP START (12).

With the raw water pump primed, the discharge hose will quickly fill and harden with pressure. Check the hose and the
MEDIA INLET/OUTLET PRESSURE gage (13) to assure pressure has been established.

NOTE
If pressure is not observed within 3 minutes, reprime raw water pump. Refer to Raw Water
Pump Troubleshooting.
Push CHEMICAL PUMP START (14).
When he MEDIA INLET/OUTLET PRESSURE gage (13) reading is steady, push BOOSTER PUMPSTART (17) and slowly
close feed valve (18) until FEED FLOW meter (19) reads 100 gpm.

NOTE
If 100 gpm cannot be obtained check as follows:

- Check raw water hose for kinks restricting water flow.

- Check valves for proper position. Media filter inlet - on.
Media filter outlet - on.
Forward flush valve - on. All other blue - off.

- Refer to troubleshooting,

Open media filter vent valve (15). When a solid stream of water is seen at drain (16), close vent valve.
Hold steady for 3 minutes.

Open cartridge filter block valve (10).

Fully open feed valve (18).
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p.1.0pen system pressure control valve (26).

g. Push MEDIA FILTER FORWARD FLUSH (8). This closes the automatic media filter flush valve. The FEED PRESSURE
LOW light (20) will go off when the MEDIA/CARTRIDGE INLET/OUTLET PRESSURE gages (13, 22) read 35-40 psig (241-
276 kPa).

NOTE
If the FEED PRESSURE LOW light stays on, the alarm horn sounds and the booster pump
stops, push SYSTEM RESET and then push BOOSTER PUMP START again.

r. Open cartridge filter vent valve (21). Close when water is seen.
s. Observe CARTRIDGE INLET/OUTLET PRESSURE gage (22). Minimum reading is 50 psig (345 kPa) on the red needle.

NOTE
If pressure is low, check as follows:
- Check blue lights.
- MEDIA FILTER INLET light (23) must be on.
- MEDIA FILTER OUTLET light (24) must be on.
- If they are not, refer to troubleshooting. Refer to manual operation of automatic valves
(para. 2-33a).
- Feed valve (18) must be open.
- Cartridge filter block valve (10) must be open.

- Check raw water canvas hoses to be sure raw water pump is providing water. Hose
should be firm with water pressure. If not, stop pump and recheck the prime[(para. 2-17b).
- Refer to troubleshooting.

s.1. Make sure the product shut-off valve (25) is open. If it is closed, the ROWPU will shutdown on a PRODUCT PRESSURE
HIGH (red light).

t. DELETED.

NOTE
High pressure pump is ready to start if:
- Water is flowing through the waste out hose.
- FEED PRESSURE LOW light (20) is off.
- SYSTEM PRESSURE CONTROL valve (26) is open.

- CARTRIDGE INLET/OUTLET PRESSURE gage (22) reads 50 psig (345 kPa) or more (red
needle) and is steady, and all flags on the media filter level should be orange.

u. Push HIGH PRESSURE PUMP START (28).

AUTION
Stop pump and refer to Troubleshooting, Table 3-1 jf pump vibrates excessively, or if the
piping pulses severely.

CAUTION
DO NOT exceed 900 psig (6210 kPa).

v. Slowly turn system pressure control valve (26) clockwise until product flowmeter (29) shows mission normal flow (refer to
Tables 2-18land[2-20) or selected push condition water flow.

w. Check generator and adjust throttle to provide 60 Hz. Adjust voltage to provide 440 VAC.

x. Direct potable water to storage.

CAUTION
Before placing the product hose end into the tank, be sure mud and dirt have been washed
off.

(1) Check the product water TDS. When it falls below the previously determined maximum [para. 2-17d), direct the product
water into the storage tank. Extend the free end of the hose well into the tank.

(2) Fill the clean/flush tank if empty with product water from the product utility hose [para. 2-17b).
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2-20. START-UP AFTER EMERGENCY SHUTDOWN. Use this procedure to restart the ROWPU after an emergency shutdown
Figure 2-50
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Figure 2-50. Start-Up After Emergency Shutdown

a. Pull out EMERGENCY STOP button (1).
b. Push SYSTEM RESET button (2).

c. Restartthe ROWPU using the procedure for ROUTINE START-UP FROM STAND-BY SHUTDOWN| para. 2-19
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2-21. MEDIA FILTER BACKWASH (Figure 2-51)
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Figure 2-51. Media Filter Backwash
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a. General. Suspended solids filtered from feed water will accumulate in the media filter and must be removed in accordance
with the following circumstances.

- Atleast once each day.

- Every six hours on rivers and lakes with a lot of organic matter, where turbidity is over 15 NTU and water
temperature is over 70°F (21°C).

- Whenever media filter outlet turbidity increases by more than 0.5 NTU over lowest reading since last backwash.

- Whenever the MEDIA FILTER PLUGGED yellow light (1) and horn go on and the media inlet/outlet pressure gage I
(2) reading is over 25 psi (172 kPa) differential, (Warning horn should come on).

- As specified in shutdown procedures.

b. Preparation. Prepare for backwashing the media filter as follows:

CAUTION
Pouring the contents of the hypochlorite packet all at once into the tank can cause the
powder to clump together and clog the suction strainer.

(1) Check hypochlorite tank level. If less than nine gallons, add six gallons of product water from the product utility hose and
one packet of hypochlorite and turn on mixer.

(2) Check to be sure that clean/flush tank has 200 gallons (757 1) and one 2-ounce packet of sodium bisulfate was mixed in l

[(para. 2-17b).

(3) Check that air tank air pressure at gage (Item 4, is 900 psig (6.2 MPa) or more. If less, wait until pressure
builds to 900 psig (6.2 MPa). If pressure is less than 900 psig (6.2 MPa) and air compressor is not running, troubleshoot
air compressor.

(4) AIR BLANKET blue light (37) must be OFF and media filter level should be below level switch P36.

c. Backwash Procedure.

NOTE
Refer to|[Figure 1-11 ffor illustrations of backwash cycle. Refer to|para. 2-34[page 2-156] for
manual backwash instructions if automatic operation fails to function.

(1) Fully open system pressure control valve (Iltem 3,|Figure 2-51).
(2) Push HIGH PRESSURE PUMP STOP (4) and wait for the feed control to drop below 60 gpm (227 Ipm)

(3) Wait for the feed flow meter (5) reading to stop dropping and then push in sequence. CHEMICAL PUMP (7) and RAW
WATER PUMP (8) STOP pushbuttons

(4) Close feed valve (9) almost completely.
CAUTION
If the system pressure control valve is not closed, raw water will back up into the elements
which may cause damage.

(5) Close system pressure control valve (3).

(6) Set OPERATION MODE switch (10) to FILTER BACKWASH.

(7) Push INITIATE (11).

(8) Ifthe feed pressure low alarm sounds, push SYSTEM RESET (12).

NOTE
The flow rate of 30 gpm (114pm) must be obtained to loosen the packed media beds. Higher
flow rates will result in a loss of media out of the waste hose.

(9) When 2/3 of the flags turn white, the media filter pressure drops below 3 psig (21 kPa), and the raw water pump should l
come ON. Adjust the feed valve (9) to obtain a flow rate of 30 gpm (114 Ipm) at flowmeter (5).

NOTE

As the media filter level drains down, the level indicator (13) flags flip from orange to white I

until 2/3 of the flags are white. (Red indicates water level.) If the drain down is not observed

or stops, check the media filter pressure gauge and manually assist the drain down as
follows:

- If the pressure is over 5 psig (34 kPa), open the upper drain valve (16). Close when the
raw water pump starts.

- If the pressure is near zero (or falls to near zero) open the lower drain valve (14) and the
vent valve (15). The upper drain valve (16) should be closed. The flags should now flip
showing the drain down. If not, also open the level indicator drain valve (36). Close drain
and vent valves immediately when the raw water pump starts.

- Refer to troubleshooting if the raw water pump still does not start.
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CAUTION
If the hypochlorite pump is allowed to run without liquid, damage will occur to the pump.

Open hypochlorite backwash pump priming valve (17) until hypochlorite is seen. Then close valve. Make sure
hypochlorite level drops about 1/2 gallon per minute during backwash.

Wait about one minute and 36 seconds until the feed water booster pump comes on. Adjust feed valve (9) to obtain a
flow rate at flowmeter (5) according to water temperature gage (18) as shown on|Table 2-25.| If media filter outlet
pressure is more than 30 psig, decrease flow rate slightly until it is not over 30.

Wait about ten minutes. When the final backwash step begins to take water from the clean/flush tank (19) (one minute
and 30 seconds), refer to[Table 2-25land readjust feed valve as necessary.

When the horn sounds, indicating backwash is complete, return to normal operation as described below.
(@) Set OPERATION MODE switch (10) to FILTER NORMAL.

Table 2-25. Backwash Flow Rate

Water Temperature Feed Flowmeter
32 t0 40°F (0-70°C) 70 gpm (265 I/min)
40 to 45°F (4-70°C) 75 gpm (284 I/min)
45 to 50°F (7-10°C) 80 gpm (303 I/min)
50 to 55°F (10-13°C) 90 gpm (341 I/min)
55 to 60°F (13-16°C) 100 gpm (379 I/min)
60 to 65°F (16-18°C) 105 gpm (398 I/min)
65 to 70°F (18-21°C) 110 gpm (417 I/min)
70 to 75°F (21-24°C) 115 gpm (436 I/min)

over 75°F (24°C) 120 gpm (455 I/min)

(b) Push INITIATE (11).
(c) Push SYSTEM RESET (12).

NOTE
ALARM SILENCE pushbutton (20) is not operative at this time.

d. Return to Normal Operation/Stage 5 Backwash.

@
&)
®3)
4
®)
(6)

7
®
C)
(10)
(10.1)
1)
12)
(13)

Close cartridge filter block valve (21).

Partially open feed valve (9).

Push MEDIA FILTER FORWARD FLUSH pushbutton (22).
Push RAW WATER PUMP START (23).

Push CHEMICAL PUMP START (25).

When the MEDIA INLET/OUTLET PRESSURE gage (2) reads steady, push BOOSTER PUMP START (26) and slowly
close feed valve (9) until flowmeter (5) reads 100 gpm.

Open media filter vent valve (15). Close when water is seen at drain (24).
Hold steady for 10 minutes to repack the media bed.

Open cartridge filter block valve (21).

Fully open feed valve (9).

Open system pressure control valve (3).

Push MEDIA FILTER FORWARD FLUSH pushbutton (22).

Open cartridge filter vent (27). Close when water is seen.

Observe CARTRIDGE INLET/OUTLET PRESSURE gage (28). Reading should come up to 50 psig (345 kPa) minimum
on the red needle and all flags on media level gage are orange.
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NOTE

If pressure is low, check as follows:
- Check blue lights.

- MEDIA FILTER INLET light (29) must be on.

- MEDIA FILTER OUTLET light (30) must be on.

- If they are not, troubleshoot automatic valves.
- Feed valve (9) must be open.
- Cartridge filter block valve (21) must be open.
- Check raw water canvas hoses to be sure pump is providing water. Hose should be firm

with water pressure. If not, stop pump and recheck the prime (para. 2-17p).
- Refer to troubleshooting.

NOTE
High pressure pump is ready to star it
- Water is flowing through the waste out hose.
- FEED PRESSURE LOW light (33) is OFF.
- System pressure control valve (3) is open.

- CARTRIDGE INLET/OUTLET PRESSURE gage (28) reads 50 psig (345 kPa) or more (red
needle) and is steady.

(14) Push HIGH PRESSURE PUMP START (34).

CAUTION
Stop pump and refer to Troubleshooting, |Table 3-1 if pump vibrates excessively, or if the
piping pulses severely.

CAUTION
DO NOT exceed 900 psig (6210 kPa).

(15) Slowly turn system pressure control valve (3) clockwise until product flowmeter (35) shows mission normal (refer to
Tables 2-18|and[2-20) or selected push condition water flow.

(16) Check generator and adjust throttle to provide 60 Hz. Adjust voltage to provide 440 VAC.

CAUTION
Make sure the product shut-off valve (31) is open.

(17) Fill clean/flush tank (19) with product utility hose and add one 2 ounce packet of bisulfite [(para. 2-17Ib(2.1)).
(18) Direct product water to storage tanks [para. 2-17d).
(19) Refill hypochlorite tank if required [para_2-17b).

e. Backwash Check.

(1) Read and record the media filter differential pressure at MEDIA INLET/OUTLET PRESSURE gage (2) if pressure
differential is more than 15 psig (103 kPa), continue with the next step. If the differential is less than 15 psig (103 kPa),
the backwash procedure is complete.

(2) Continue operation until the compressor builds up an air tank pressure of at least 900 psig (6204 kPa), and repeat
backwash steps.

NOTE
If two backwashings do not restore acceptable pressure differential, refer to
troubleshooting.
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2-22. SHUTDOWN TO TEMPORARY SECURED STATUS - UP TO 3 DAYS. Use this shutdown procedure when the ROWPU will be

shut down for 3 hours to 3 days.
NOTE

525 gallons of potable water will be used in this procedure.
Before shutdown, be sure that the 5 gallon can is filled with product water to use in the

polyelectrolyte tank during next start-up.

Be sure water is available.

CAUTION
This backwash is critical when operating in brackish or seawater.
system will result in piping/equipment corrosion and failure.

Failure to backwash

a. Backwash Media Filter. Backwash media filter with product water in the clean/flush tank.

(1) Fill clean/flush tank with potable water.

- e
‘P‘-,.,Jfl,\ ——
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Figure 2-52. System Flush
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Open clean/flush tank drain valve (1,|Figure 2-52

Remove cartridge filter water utility hose from the clean flush tank inlet (2). Connect product utility hose (3) to the

clean/flush tank inlet (2).

When the tank is empty close the drain valve (1).
NOTE

Fill clean/flush tank to just below 100 gallons to prevent overflow when chemical port is opened.

Partially close the potable water shut-off valve (4) to provide back pressure.

NOTE

If the potable water shut-off valve is closed too far, the pressure will increase over 35 psig

and the ROWPU will automatically shutdown.

Open product utility hose valve (5) and fill to 100 gallons, close valve.

Open the chemical port cover (6) and pour in one 2 ounce packet of bisulfite. Clean off any chemical that lays in port opening. I

Close cover (6).

Open the product utility hose valve (5).

When the level reaches the 200 gallon (757 I) level, close the utility hose valve (5) and open the product shut-off valve (4). I

(2) Backwash as described in[para 2-211b-c Do not forward flush the media filter
System Flush (Eigure 2-52). Flush with potable water as follows.

@
@
©)
4
®)
(5.1)
(5.2)
(6)

CAUTION

This system flush is critical when operating in brackish or sea water. Failure to flush

system will result in piping/equipment corrosion and failure.

Make sure MAIN circuit breaker (7) is ON and SYSTEM MODE switch (8) isin SYSTEM ON position.
Set OPERATION MODE switch (9) to SYSTEM CLEAN.
PUSH INITIATE (10).

Close feed valve (11).

Open cleaning bypass valve (12).

Close potable water shut-off valve (4).

Open product utility hose valve (5).

Fill clean/flush tank with potable water.

@
(b)
(©

(d)
(€)
®
C)
(h)
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Disconnect one dispensing hose (13, Figure 2-52) from distribution pump.
Connect auxiliary hose (14) to pump.

Pass auxiliary hose through doorway and connect to clean/flush tank overflow hose (15).

NOTE

Selector switch on distribution pump must be in ON position in order to control the pump

from the switch panel inside the door

Press DISTRIBUTION PUMP ON pushbutton (17).
Fill clean/flush tank to 50 gallon level. Press DISTRIBUTION PUMP OFF pushbutton (16).

Remove chemical port cover (6) and pour in one 2 ounce bag of bisulfite. Clean off any chemical that lays in port opening. I

Replace chemical port cover (6).
Press DISTRIBUTION PUMP ON pushbutton (17) and fill clean/flush tank to 200 gallons (757 I).
Press DISTRIBUTION PUMP OFF pushbutton (16) when tank is full.
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(7) Flush.

@
(b)
(©
(d)

Fully open system pressure control valve (18).

Divert product hose (19) to waste.

Push BOOSTER PUMP START (20).

After flow is established, push HIGH PRESSURE PUMP START (21).

NOTE
Water will flush from clean/flush tank through system by-passing the media filter until high
pressure pump and booster pump stop.

CAUTION
If tank is empty and pumps do not shut off, push HIGH PRESSURE PUMP STOP and
BOOSTER PUMP STOP. Operation can continue by manually starting and stopping pumps.
Notify Unit Maintenance. Troubleshoot the clean tank level switch

(8) Bisulfite sanitizing cleaning.

NOTE
Bisulfite sanitizing cleaning is required as part of shod term and long term shutdown to
secured status to prevent bacterial growth within the RO elements. Refer to

NOTE
This procedure leaves the RO vessels full of the sodium bisulfite sanitizing solution. Drain
only if the ROWPU will be subject to freezing

c. Hypochlorite Flush {Eigure 2-53)1 When shutdown periods exceed 2 days, clean hypochlorite tank and pump as follows:

CAUTION
Failure to flush system will result in damage to equipment.

NOTE
Control panel must be set up in FILTER NORMAL operation for following flush [para.2-19b thru d).

(1) Water flush.

@
(b)
(©
(d)
(€)

®

@

(h)
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Open hypochlorite tank drain valve (1).

Wait until level drops below MIXER on tank level gage (2) and turn MIXER switch (3) to OFF.

Disconnect one dispensing hose (4) from distribution pump (5) and connect auxiliary fill hose (6).

Pass auxiliary hose (6) through doorway and connect water flush adaptor (7) to hose end.

Connect air/water utility "flush/purge” hose (8) to water flush adapter (7). Insert into hypochlorite tank quick-

disconnect and slowly open the "flush/purge" hose valve to prevent blowing the lines.

NOTE
Push DISTRIBUTION PUMP OFF pushbutton and turn selector switch on pump to ON.

Push DISTRIBUTION PUMP ON (9) and flush out hypochlorite tank. Close drain and partially fill tank. Then push
DISTRIBUTION PUMP OFF (10).

Push CHEMICAL PUMP START (11). Note speed (12) and stroke (13) settings and reset speed to 80 and stroke to
100.

Flush for two to five minutes. Remove flush/purge hose and reset pump speed and stroke controls to original
settings. Press CHEMICAL PUMP STOP (14). Open tank drain.
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Figure 2-53. Hypochlorite Flush
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NOTE
The polyelectrolyte and sequestrant systems do not need to be flushed. However, these
tanks should be drained prior to moving the ROWPU, or if the shutdown will exceed 24
hours.

(2) Airpurge.
(@) Open product shut-off valve (15).
(b) Disconnect the flush/purge hose (8) from water flush adapter (7).
(c) Connect flush/purge hose to the utility air connection (16).
(d) Connect flush/purge hose to hypochlorite quick-disconnect (17).

(e) Partially open hose valve (18) and dry out chemical tubing for 2 minutes, then close hose valve. Disconnect
flush/purge hose. During the two minutes, crack open the Backwash Hypochlorite Pump Vent valve (19) until all the
water is out.

(f) Close product shut-off valve (15).
d. Secure Equipment
(1) Open all drain valves,[Table 2-15 JEXCEPT THOSE AT THE RO VESSELS. Turn MAIN circuit breaker (7,[Figure 2-52)|to
OFF and secure generator. Drain distribution system when appropriate.

CAUTION
DO NOT hold jog switch in the ON position for more than 10 seconds or severe damage to
equipment will occur. (MODEL ROWPU-1 ONLY)

(2) Open all high pressure pump drain valves. (Model ROWPU-1 Only).
(3) Drain any remaining water from the HIGH PRESSURE PUMP by pushing in the jog switch (22) toggle up for not more
than 10 seconds (Model ROWPU-1 Only).

CAUTION
When operating near or below 32°F (0°C) follow instructions in

(4) If moving, follow instructions in[para. 2-28.|

NOTE
The generator should not be used for prolonged periods to provide power to the utility and
lighting circuits during secured shutdown. Use a separate power source if power is needed.
The generator may be used to power the distribution pump as needed.
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2-23. SHUTDOWN TO LONG-TERM SECURED STATUS. Use this procedure when the ROWPU will be shutdown for more than 3

days.

NOTE
1400 gallons of potable water must be available.

S—.
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Figure 2-54. Flushing of Polyelectrolyte and Sequestrant Tanks
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a. Clean-up.

(1) Use product utility hose to wash down the ROWPU floor with product water while still producing water.

(2) Clean-up inside ROWPU as time permits during following period.
b. Backwash media filter (para. 2-21). Do not forward flush media filter.
c. Water flush hypochlorite system [para. 2-22c(1)).

NOTE
When water flush is complete, add water as needed to leave 9 gallons in the tank.

CAUTION
Failure to flush system will result in damage to equipment.

d. Backwash media filter again with potable water in the clean/flush tank

CAUTION
This backwash is critical when operating on brackish or sea water. Failure to flush will
result in piping/equipment corrosion and failure.

(1) Fill clean/flush tank with potable water (Eigure 2-52).

@
(b)
(©

(d)
(e)
®

C)]
(h)

Disconnect one dispensing hose (13, Figure 2-52) from distribution pump.

Connect auxiliary fill hose (14) to pump.

Pass auxiliary fill hose through doorway and connect to clean/flush tank overflow hose (15). Push DISTRIBUTION
PUMP OFF pushbutton (17) and turn selector switch on distribution pump to ON.

NOTE
Selector switch on distribution pump must be in ON position in order to control the pump
from switch panel no. 1 inside the van.
Press DISTRIBUTION PUMP ON pushbutton (16).
Fill clean/flush tank to 50 gallon level. Press DISTRIBUTION PUMP OFF pushbutton (17).

Remove chemical port cover (6) and pour in one 2 ounce bag of bisulfite. Clean off any chemical that remains in port
opening.

Replace chemical port cover (6).
Fill the clean/flush tank to 200 gallons (757 I) and stop the distribution pump.

CAUTION
Do not forward flush.

(2) Backwash media filter Do not forward flush after backwash.
e. Flush piping (seawater and brackish or water operation only).

@
2
©)
4
®)
(6)
7
8
©

CAUTION
This flush is critical when operating on brackish or sea water. Failure to flush will result in
piping/equipment corrosion and failure.

Fill clean/flush tank with potable water 1)

Set SYSTEM MODE switch (2) to SYSTEM ON.

Set OPERATION MODE switch (1, to SYSTEM Clean; Push INITIATE pushbutton (1A).
Open feed valve (3). Close cleaning bypass valve (4).

Open cartridge filter block valve (5).

Push MEDIA FILTER FORWARD FLUSH pushbutton (6) to open valve.

Push BOOSTER PUMP START (7). Hold pushbutton in until pressure rises above 10 psig.
When clean/flush tank empties and pump stops, push SYSTEM RESET(8) if alarm sounds.

Repeat steps (1) through (8) for a second flush.
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(10) While flushing, partially open the media filter lower drain valve (9).
(11) Check the TDS of the flushwater.
(@) Remove the waste out hose (32) from the ROWPU Van waste out connection.
(b) Sample the water draining from the waste out connection on the ROWPU Van.
(c) Measure the TDS of the flushwater using the Portable TDS meter
(d) Reconnect the waste out hose (32).
(e) Ifthe TDS is 1000 ppm or less, continue with step (12). If the TDS is above 1000 ppm, repeat steps (1) through (11). W
NOTE
This procedure assures all seawater/brackish water has been flushed from the media filter
and piping system.
(12) Open the cartridge filter block valve (5) and the cleaning bypass valve (4).
f. RO element cleaning.
(1) Clean according to procedures of[Table 2-28 br[2-29]
(2) Continue with bisulfite sanitizing cleaning [para. 2-26),.
g. Flush chemical tanks (see.
(1) Open drain valves (10) at both tanks.
(2) Disconnect one dispensing hose (11) from distribution pump (12); connect auxiliary fill hose (13) to pump.

(3) Pass hose through doorway and connect water flush adapter (14).
(4) Connect flush/purge hose (15) to water flush adapter (14). Push DISTRIBUTION PUMP OFF (17) pushbutton and turn
distribution pump selector switch to ON. Slowly open valve on "flush/purge" hose to prevent blowing the lines.

NOTE
Selector switch on distribution pump must be in ON position in order to control the pump
from the start/stop station inside the secondary access door.

(5) Push DISTRIBUTION PUMP ON (16) and use hose to flush out both tanks and to partially fill, then push DISTRIBUTION
PUMP OFF (17).
(6) Disconnect flush/purge hose (18) from water flush adapter (14). ]
(7) Press CHEMICAL PUMP START (19).
(8) CHEMICAL PUMP START light (20) on panel should glow green.
(9) Set polyelectrolyte pump speed control (21) to 80 and stroke control (22) to 100.
(10) Flush for two to five minutes and press CHEMICAL PUMP STOP (23). Light (20) should go off.

(11) Repeat procedures (1 thru 10) for sequestrant pump, ushg sequestrant pump speed control (21) and stroke control (22)
when adjusting speed and stroke.

(12) Be sure hose valve (24) is closed on flush/purge hose (15).
h. Purge air.
(1) Connect flush/purge hose (15) to the utility air connection (25).
(2) Connect flush/purge hose to the quick-disconnect (26) on the tank.
(3) Open hose valve (24) and dry out chemical tubing for 2 minutes. Close valve.

(4) Repeat steps 2 and 3 for sequestrant tank.
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Repeat steps 2 and 3 for hypochlorite tank.

Disconnect flush/purge hose and store in storage box #3.

i. Secure equipment (Figure 2-54

@
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(10)

Open all drain valves, vent valves, and manual valves,[Table 2-15JEXCEPT THOSE AT THE RO VESSELS.

NOTE
This leaves the RO vessels full of sodium bisulfite sanitizing solution. Drain only if subject

to freezing (para. 2-31)).

CAUTION
DO NOT hold jog switch in the ON position for more than 10 seconds or severe damage to
equipment will occur (MODEL ROWPU-1 ONLY).
Open all high pressure pump drain valves. (Model ROWPU-1 Only).

Drain any remaining water from the HIGH PRESSURE PUMP by pushing in the jog switch (22) toggle up for not more
than 10 seconds. (Model ROWPU-1 Only).

Remove raw water suction hose at pump and open drain valve (27) on raw water pump.
Disconnect and coil raw water discharge and waste hoses.
Turn COMPRESSOR OFF/ON switch (28) to OFF.

Close media filter vent valve (29) and open the air purge media filter block (30) and allow remaining air in air storage
bottle to dry media bed.

Turn off MAIN circuit breaker (31).
Secure diesel generator (see TM 5-6115-545-12 or TM 9-6115-645-10).
NOTE
If distribution system is to be drained make certain the 5 gallon plastic jug (18,|Figure 2-24

is filled with product water prior to draining. This water will be used for initial
polyelectrolyte set up ) during next start-up.

Drain distribution system (pump, tanks, hoses) when appropriate.

NOTE
If moving, follow instructions in
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2-24. ROUTINE OPERATION.
a. Production Rate. Operate the ROWPU to keep the storage tanks full without overflowing as follows:

(1) Set the operating pressure to obtain the mission normal water flow as described in[para. 2-17b(4). The mis-
sion normal water flow (shown in gpm on[Tables 2-18 and 2=20) will average the daily gallons of production as listed [l
over a 10 day mission. The 10 day mission profile provides 200 hours of water production and 40 hours as follows:

Set-up/tear down and transportation . . . . ........ ... 5 hours
Off-line generator PMCS . . .. .. ... . . e 2 hours
Maintenance allowance . . ... . 6 hours
Filter backwash, cartridge filter element changes

and strainer Changes . . ... . ..ot e 19 hours
RO elementcleaning . ...t e e 8 hours

40 hours
CAUTION
Operating at push limit may damage RO elements and require more frequent
cleaning.
NOTE

To achieve the daily average production, the ROWPU is operated continuously at
mission normal flow rate (Tables 2—18|and[2=20) and only shut down as needed for l

routine services and scheduled maintenance. If needed to meet mission demands,
higher water flows may be obtained under push conditions.

(2) Operate under push conditions by increasing the pressure to provide any required water flow up to the limiting
flow to meet mission demands. Operating at push conditions for up to 10 hours between routine cleanings does not
require repeated procedures. Operating at push conditions for extended periods may cause fouling and scaling which
will require extended cleaning. (Seel para, 2-25|and|[2-26) After a 24 hour maximum push to meet an emergency, a
routine hot detergent cleaning should be carried out, if mission demands allow.

(3) The ROWPU maybe shut down to stand-by when the tanks are full.

(4) The flow of product water from the ROWPU can be decreased by decreasing system operating pressure.
Decrease system operating pressure by further opening the pressure control valve. This is preferred over constantly
stopping and starting the ROWPU when water demand is low. Constant starting and stopping stresses the equipment
and may cause damage to the motor starters.

b. Routine Operational Services. Perform the following services as indicated by t he number of operating hours, or by
the warning horn and yellow warning lights.[Table 2-27 |provides a summary.

NOTE

There are two horns which will come on when certain conditions occur. The warning
horn has a pulsing sound; the alert horn has a steady sound. The warning horn will
sound when chemical levels are low and when there is high differential pressure in
the basket strainer or filters. The alarm horn will sound when the clean/flush tank
level is low, feed pressure is low, product pressure is high, or high pressure pump
pressure is too high. Yellow warning lights go on with the warning horn. Red alarm
lights go on with the alert horn and the ROWPU shuts down, except for the clean/
flush tank low alarm. It causes a shutdown only in clean mode.

(1) Backwash media filter. See jpara. 2-21] for instructions.

e At least once each day.

e Every six hours on rivers and lakes with a lot of organics, where turbidity is over 15 NTU and temperature
is over 70°F (21°C).

® Whenever media filter outlet turbidity increases by more than 0.5 NTU over lowest reading since last
backwash.

o Whenever the MEDIA FILTER PLUGGED light and warning horn go on.

® Whenever the pressure drop reading is over 25 psi (172 kPa). (Warning light and horn should come on.)

(2) Check filter performance and keep optimized if polyelectrolyte is being used.

(a) Record the media filter outlet turbidity at 1 hour intervals and note the time and polyelectrolyte pump settings
on the Media Filter Log as shown on m}wedia Filter Log forms to be reproduced locally are contained in
Also note the time of each backwash. This log provides information essential to the best operation of the
ROWPU.
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NOTE

If the turbidity recorded is more than 0.5 NTU higher than the lowest recorded
turbidity since the last backwash, the filter is no longer efficiently removing sus-
pended solids and must be backwashes as described in[para. 2-21]

NOTE

When increased turbidity is noted, recalibrate turbidity meter and check turbidity
again to be sure noted turbidity is correct. If in doubt, check turbidity with the portable

meter.

(b) If the lowest turbidity recorded for a filter run between backwashes is more than 0.2 NTU higher than that
recorded for other filter runs during the mission, the pump setting needs to be changed. If the raw water turbidity is
higher than when the lowest turbidity was recorded, increase the pump stroke at increments of 5 after the next
backwash until two successive increases show no decrease in turbidity. The correct setting is then 5 less than the final

Media Filter Log (Sample)

setting.

Turbidities Backwash Pump Settings
Date / Time Raw Filter Note Stroke Speed
5/8 0800 32 1.6 Start-Up 65 65
0900 35 1.2 65 65
1000 33 1.0 65 65
1100 33 0.9 65 65
1200 33 0.9 65 65
1300 34 0.9 65 65
1310 Backwash 65 65
1330 34 2.0 65 65
1400 34 14 65 65
5/10 1000 45 15 65 65
1100 65 1.8 65 65
1200 65 1.8 65 65
1300 65 14 80 65
1400 63 1.2 80 65
1500 61 1.0 80 65
Polyelectrolyte Optimization Log
Time Stroke Turbidity Date 5/10
Location:
10 Raw Water Turbidity: 65
15 Speed Setting 65
20
25
30
35
40
45
50
55
60
1200 65 1.8
1215 70 1.6
1225 75 15
1235 80 15
1245 85 15
90
95
100
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(©)

If the raw water turbidity is now less than the lowest reading recorded during the current mission, start at a
polyelectrolyte stroke setting of 1/2 of the present setting and carry out the start-up optimization procedure in

NOTE
The turbidity of lakes and wells will remain quite constant unless it rains for a long period.

Rivers change very rapidly with rain (and perhaps tide). Sea water tends to change with
wind speed and direction.

(3) Clean basket strainer.

NOTE
When basket strainer is blocked or needs cleaning, the basket strainer pressure drop

sensor will turn on warning horn and yellow STRAINER PLUGGED light (1),[Figure 2-56.

(a) Push ALARM SILENCE (2).

(b) Shutdown ROWPU to standby [(para. 2-18)|and push SYSTEM RESET (3).

Figure 2-56. Replacing Outer Basket Strainer Screen
@~ (MODEL WTA-060 ONLY)
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Close feed valve (4). (MODEL WTA-060 ONLY)

Open booster pump drain valve (5). (MODEL WTA-060 ONLY)

Open vent valve (6). (MODEL WTA-060 ONLY)

Disconnect clamps (7).

Remove pipe section (8).

Remove clamp (9).

Lift out basket strainer assembly (11) from strainer vessel (18).

Twist off cap (12) and remove seal (13). Remove outer strainer (14).

Check condition of seal (16) and gaskets (10, 13 and 15), replace if cut or damaged.

Install spare outer strainer (14), seal (16), gaskets (13 and 15) on inner strainer (17) and secure with cap (12). Insert
the assembly (11) into the basket strainer vessel (18).

Install gaskets (10).

Install pipe section (8) with clamps (7) and (9).

Close vent valve (6) and booster pump drain valve (5). (MODEL ROWPU-1 ONLY)

Open feed valve (4). (MODEL ROWPU-1 ONLY)

Return to normal operation

Clean dirty outer strainer with wire brush for next change-over. If strainer is torn or otherwise damaged, notify
organizational maintenance.

NOTE
Model ROWPU-1 is equipped with a dual strainer system which allows a basket strainer to

be removed and cleaned without shutting down the ROWPU.

(3.1) On Model ROWPU-1 perform the following procedures for cleaning basket strainer.

@

(b)
(©
(d)

(e)
®
C)
(h)
0]

(Refer toFigure 2-56.1.) Before disassembly of a basket strainer, be sure to set valves (1) and (2) properly. If basket
strainer (3) is being removed, open valve (1) and close valve (2). If basket strainer (4) is being removed, close valve
(1) and open valve (2).

Remove clamp (5), gasket (6), and clamp (7).
Remove basket strainer assembly (8) from pipe (9).

Unscrew cap (10) and remove seal (11), O-ring (12), outer strainer (13), O-ring (14), and O-ring (15) from inner
strainer (16).

Clean all dirt and debris from outer strainer (13) and inner strainer (16).

Install O-ring (15), O-ring (14), outer strainer (13), O-ring (12), and seal (11) onto inner strainer (16).
Screw cap (10) onto inner strainer (16).

Place basket strainer assembly (8) onto pipe (9) and install clamp (7), gasket (6), and clamp (5).

After assembly and installation of basket strainer, partially open valves (1) and (2) to check basket strainer installation
for leaks. Tighten or reinstall fittings as needed.

(4) Replace all ten cartridge filter elements.

@
(b)
(©
(d)
(e)

NOTE
When cartridge filters are dirty, the cartridge filter pressure drop sensor will turn on warning

horn and yellow CARTRIDGE FILTER PLUGGED light (1, [Figure 2-57

Push ALARM SILENCE (2).

Shutdown ROWPU to standby [[para. 2-18).
Push SYSTEM RESET (3).

Close cartridge filter block valve (4).

Open cartridge drain valve (5) and filter vent (6).
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NOTE
Wait until filter has fully drained before removing nut (7).

() Loosen clamp (8) using ratchet wrench. With crescent wrench remove clamp (8), cover (9), gasket (10), nut
and washer (7), plate (11), retainer (12), 10 spring and seal assemblies (13), and 10 filter elements (14) from filter housing
(15). Discard filter elements. Replace gasket (10) if cut or damaged.

(9) Install 10 new elements (14). Th