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NOTI CE OF | NCH POUND
CHANGE
M L- HDBK- 1005/ 16
NOTI CE 1
15 May 1999

DEPARTMENT OF DEFENSE
HANDBOOK

WASTEWATER TREATMENT SYSTEM DESI GN
AUGVENTI NG HANDBOOK

TO ALL HOLDERS OF M L- HDBK- 1005/ 16

1. THE FOLLOW NG PAGES OF M L- HDBK- 1005/ 16 HAVE BEEN REVI SED AND
SUPERSEDE THE PAGES LI STED

NEW PAGE DATE SUPERSEDED PACGE  DATE

Vi i 31 Cctober 1997 Vi i 15 May 1999

Viii 31 Cctober 1997 Viii Reprinted w t hout
change

37 31 Cct ober 1997 37 Reprinted w t hout
change

38 31 Cct ober 1997 38 15 May 1999

39 31 Cct ober 1997 39 15 May 1999

40 31 Cct ober 1997 40 15 May 1999

40a 15 May 1999 New Page

2. RETAIN THI' S NOTI CE AND | NSERT BEFORE TABLE OF CONTENTS.

3. Holders of ML-HDBK-1005/16 wll verify that page changes and
addi tions indicated above have been entered. This notice page

W ll be retained as a check sheet. This issuance, together with
appended pages, is a separate publication. Each notice is to be
retai ned by stocking points until the handbook is conpletely

revi sed or cancel ed.

Cust odi an: Preparing Activity:
Navy - YD2 Navy - YD2
(Project FACR-5010)

AVBC N A AREA FACR
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Tabl e 4

Shi p Sewage Di scharge Rat es?

Aver age Maxi mum Tot al Nunber and

Maxi mum 24- Hour Di schar ge No. of Nunber Locati on of
Shi p Ship's Fl ow of One Punp Purrpi ng of Di schar ge
Type2 Conpl ement | (qomL/s]) | (9Pm[L/s]) | Stations | Punmps | connect i ons”
AD 37, 1350 85 (5.4) 225 (14.2) 4 8 2 (1P, 19)
38 1680 + 340

= 2020
AD 40, | 1680 + 340 85 (5.4) 225 (14.2) 5 10 3 (1P, 1S,
41, 43 = 2020 1A)
AD 44 1680 + 340 85 (5.4) 225 (14.2) 3 6 2 (1P, 19)
= 2020
AE 383 20 (1.3) 150 (9. 46) 1 2 2 (1P, 19)
AGF 440 20 (1.3) 150 (9. 46) 3 6 2 (1P, 19)
AO 225 10 (0.6) 100 (6.31) 1 2 2 (1P, 19)
ACE 667 30 (1.9) 100 (6.31) 2 4 2 (1P, 19)
ARS 100 5 (0. 3) 100 (6.31) 1 2 2 (1P, 19)
AS 33 915 40 (2.5) 100 (6.31) 3 6 1 (1A
AS 36 915 40 (2.5) 100 (6.31) 3 6 1 (1A
AS 39 915 40 (2.5) 100 (6.31) 5 10 3 (1P, 1S,
1A)

CG 358 15 (1.0) 100 (6.31) 3 6 4 (2P, 29)
CGN 625 30 (1.9) 100 (6.31) 4 4 (2P, 29)
cv 3000° 125 (7.9) 150 (9. 46) 8 16 4 (2P, 29)
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Tabl e 4 (Conti nued)
Shi p Sewage Di scharge Rat es?

Aver age Maxi mum Tot al Nurmber  and

Maxi mum 24- Hour Di schar ge No. of Nunber | Location of
Shi p Ship's Fl ow of One Punp | Punpi ng of Di schar ge
Type Conpl enent (gpm [L/s]) (gpm[L/s]) | St atsi on Punps g:onnect i ons
onne 3300° 125 (7.9) 500 (31.54) 3 6 6 (3P, 39)
68- 71
one 3300° 125 (7.9) 500 (31.54) 2 4 4 (2P, 2S)
72-76
DD & 340 15 (1.0) 9 (0.57) 2 2 2 (1P, 1S)
DDG
993
DDG 323 8 9 2 2 2
DDG 51 341 15 (1.0) 40 (2.52) 2 4 (2P, 2S)
DDG 341 15 (1.0) 40 (2.52) 2 4 4 (2P, 2S)
52-78
DDG 79 380 20 (1.3)
FFG 210 10 (0. 6) 100 (6. 31) 1 2 2 (1P, 1S)
LCC 1010° 45 (2.9) 150 (9. 46) 2 4 4 (2P, 2S)
LHA 937° 40 (2.5) 100 (6. 31) 3 6 6 (2P, 2S)
LHD 1104° 50 (3.2) 20 (1.26) 2 4 4 (2P, 2S)
LPD 4 510° 25 (1.6) 150 (9. 46) 3 6 4 (2P, 2S)
LPD 17 165 20 (1.3)
LPH 1420° 60 (3.8) 100 (6. 31) 3 6 6 (3P, 39)
LSD 375° 20 (1.3) 100 (6. 31) 2 4 2 (1P, 1S)
MCM 81 5 (0.3)
MHC
SSBN 155 10
SSN 133 10 (0. 6)
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Tabl e 4 (Conti nued)
Shi p Sewage Di scharge Rat es?

'For wast ewat er di sposal systens aboard ships, refer to
DTRC/ SME-91/ 53, Catal og of Shi pboard Pol | uti on Abat enent
Syst ens.
For nore information on U S. Naval Vessels, refer to NAVSEA
80300 Ad- MAN- A1C/ (U), Naval Vessel Reglster/Shlps Dat a Bank.
3Based on maxi mum shi p’s conpl enment at 60 gpcd (227 Lpcd).
Floms rai sed to next highest 5 gpm (19 Lpcd).

‘P = di scharge connection on the port side of the ship;

S = di scharge connection on the starboard side of the ship;

A = di scharge connection on the stern side of the shinp.
>The follow ng ships carry additional air w ng troops:
Ccv: 2500 LPD: 930
CVN: 2800 LPH 1560
LHA: 1700 LSD: 450
LHD: 1900 LCC:. 700

6Design punpi ng system for 1350 gpm three punps working
si mul taneously, two punps in series, parallel with a third
punp.

The followi ng revised list of equival ent ships was
established by the Naval Sea Systens Command ( NAVSEASYSCOM) for
shore collection of ship sewage (ship types are as listed in
Secretary of the Navy Instruction (SECNAVI NST) 5030. 1L
Cl assification of Naval Ships and Craft.

Ship Type Equi val ent Shi ps
DD CaN, CG DDG FF, AGFF, FFG
LPD AG-, LCC
AFS ACR
AO ACE
ASR ATF, ATS
SS SSN, SSBN

NOTES: Abbreviations for comm ssioned ship types:

AD- Dest royer Tender, AE-Amunition Ship, AG- M scell aneous
Command Ship, AO G ler, ACE-Fast Conbat Support Ship, ARS-Sal vage
Ship, CG Guided Mssile Cruiser, CA\-CGuided Mssile Cruiser

(Nucl ear Propulsion), CV-Aircraft Carrier, CYN-Aircraft Carrier
(Nucl ear Propul sion), DD Destroyer, DDG Guided M ssile Destroyer,
FFG Gui ded M ssile Frigate, LCC Anphibi ous Command Ship

LHA- Assaul t Shi ps, Landi ng Anphi bi ous, LHD-Large

SUPERSEDES PAGE 39 OF M L- HDBK- 1005/ 16.
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Hel i copter, Dock Ship, Anphi bi ous, LPD Anphi bi ous Transport Dock,
LPH Anphi bi ous Assault Ship, LSD Dock Landing Ship, MCM M ne
Count er neasure Ship, MHC-M ne Hunters, SSBN- Fleet Ballistic

M ssil e Submari ne (Nucl ear Propul sion), SSN Submarine (Nucl ear

Pr opul si on) .

c) Intermttent periods of increased use because of
training activities or other personnel nobilization exercises
common to mlitary installations. Training activities or other
nmobi | i zati on exercises will create short-termincreases in
donestic wastewater and, potentially, industrial flows. These
intermttent activities may result in the peak wastewater flows
and |l oads. Facilities should be designed to handle routine
variations in flow and | oad fromtraining and other routine
exercises in a manner to ensure acceptabl e performance and
reasonabl e O&M costs. For exanple, an equalization system may
provi de flow and | oad danpeni ng to accommbdate these significant
variations. Facilities will not be designed to accompdate peak
surges resulting fromenergency nobilizations.

d) Intermttent periods of reduced use. Low flows can
al so be a problem Therefore, design the wastewater facility to
operate efficiently over a range of flows (for exanple, provide
parallel trains that can be taken out of service, etc.).

e) Changes in requirenents or the installation’s
m ssi on. Designs should include provisions for expansion,
contraction, or other nodification because of nore stringent
effluent requirenents or installation m ssion changes. Mke
efforts to maxi m ze operational flexibility.

3.3.3 Wast ewat er Loadi ngs. Wastewater |oadings are typically
cal cul at ed based on the projected flows and wastewat er poll utant
concentrations and are expressed in pounds per day (Il b/d)
(ki l ograms per day [kg/d]). \Were possible, determ ne | oadi ngs
by anal yzing the wastewater to be treated or simlar wastewater.

3.3.3.1 Donmesti c Wastes. Every effort should be made to use
measured data in planning and designing for wastewater flows.

As a last resort, if no wastewater data are avail able, use the
typi cal concentrations for donmestic wastewater from WEF MOP 8,
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Volunme |I. Note, however, that these are average data; mnake
adj ustnents for regional weather effects and collection system
| /1 before using these val ues.

3.3.3.2 | ndustrial Wastes. Determ ne industrial wastewater
characteristics used in design froma survey of the actual wastes
i nvol ved, or from know edge of wastes at simlar facilities.

For additional information on industrial waste characteristics,
refer to M L-HDBK-1005/9 and M L- HDBK- 1005/ 17

3.3.3.3 Ship Sewage. Ship sewage settles well and is anenabl e
to biological treatnent, but it nay be septic. Table 5 presents
typi cal concentrations (wastes from shi pboard industri al
activities are not included).

The hi gh dissolved solids, chloride, sulfates, and
sodi um concentrations apply when seawater flushing or ball ast
systens are used. For nore information on ship sewage, see
NAVSEA S9086- T8- STM 010/ CH 593, Naval Ships’ Techni cal Mnual .
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