
7—is—c—SO
UNCLASSIFIED

0F2

AUG 79 C J SCHMIDT .EVCLEMCNTS . I.

AD
AO7~ 233 ________________________________________________________________________________



~~~ ______

: 
.I<’

~” 
~~~~~~~

“

~~‘ / “

SUBPOTABLE WATER REUSE AT ARMY FIXED
INSTALLAT IONS: A SYSTEMS APPROAC H

VOLUME II
ç~ • t~~~~

-
~~USER MANUAL 

~ \
Curt is J Schm idt
Ernest V . Clements

LeA nne Hamme r

August 1979

E nvironmental Protect ion Research Div i s i o n
U.S. A rmy Med ica l B ioeng ineer ing

Resea rch and Development Laboratory
F t. Detr~ ck , Frederick , MD 21701

Project Officer: W i l H a m  J. Cooper

Su pp orted by

U.S. ARMY ME D ICAL RESE ARCH
AND DEVELOPMENT CO MMAND

FT. DE TR IC K . FREDER IC K , MD 217 01

Contract DAMO 17-78-C-8080

SCS ENGINEERS
>.- 4014 Long Beach Bouleva rd
0... Long Beach , Cal if orn i a 90807

(213) 426-9544
C-)

Approved for Public Release; Dist ribution Unlimited
Lii The f indings In this report are not to be construed as an

off i c i al Departme nt of the Army position un less so
des ignated by other authorized documents.

I



;.

NOT ICL

3isclaime r

The findings in this report are not to be construed as an
official Departm ent of the Arm y position , unless so designated by
other authori zed docunents.

Disposition

Destroy this report when no longer needed. Do not return it
to the originator .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I1T~I1~



V

DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DDC CONTAINED A SIGNIFICANT
NUMBER OF PAG ES WHICH DO NOT

RE PRODUCE LEGIB LY.

L

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



- _ _ _ _ _ __ _ _ _ _ _

S~~C U* T ’ V  C L A S S I y I C A T I ( ~N 0, T,iI% PAG E (EN .. 0... En~...4)
R FA D  !NSTRL ’CT !C)NSREPORT DOCUMENTATiON PAGE BEF oRE COMP LI : TTh c, FOR M

I ~ IPO~~T NL1WS ~~~ 1 GOVT ACC ISSION NO. I HtCi ’~i f~. S  CA ’ A L O G  N uW S t ~~

S TIT LV (.~~~Si.O~LU.~i ~ TyP 5 oP NCP OAT S PSNIOO C0vf~~5O

~~~POTABL E ~~TER~~~USE AT~~~~Y~~~X EL) Final Report

TThSTALLA T~ONS: .~~~~$TEMS Ha Oct 1, 1978 - Sep 30 , 1979
S Pf~~FO~~w IN O ONG. NEPONT NUW Sr . N

~~~UM E 4ã~ ~~
ER ~~rujAL ______________________________

~ S O M T N A C V O N  GNANT W~j~~S~~N(.)

(f~5 rtl S ~~~~ hmi dt ~
~~ 

~~

ne

~~~~~ 

ements I / ~JDNlDl 7-78-C-8~8,~
Le~~ne r —~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ AO ONEU lb PNOGPA.~ (L FNSNT PNO. 5 c ’ , T A S K

A Nt S S SO ~‘ ~N IT N U M S ~~NSSCS Engineers .

I .—4014 Long Beach Flvd. — I~ 
) 

~~~~
_

Long Beach , CA 90807 ____________________________
~I CO’~TN OLLlM O OPPICE •~A~~t AND A OON (SS ~, 44. S$~~o RT- 4 A T t

US A rr~y Medical ~esearch & Developmen t Coninand ) 
,~~ Au 9__ J 79 “

A’~~ : SG~~-AJFor t ~etrick , Frederick , ~ 21 701 179
S•4

~ ~ON~tOlIN 0 S6tN~~~ W A Nt  $ AO 0NI$L~ I ~~~~~~~~~ ,. ~~~~~~~ OIt*1.) ‘S I tC~j * i T V  C L A S S  (~ I IP~I• ~US ~r~ y Medica l Uloengineer ing Research & I UNCLASS IFIEUevelopment Laboratory , ATTN : SGRD-UBG , 
__________

~~~ O t C L A S % I Y I C A -~~W ~‘O S N G RA O 1 K ,Fort Detrick , Frederick , M~ 21 701

5 ~~IT* .St iT ’ OW I~~ A ’ f N ~~ W Y ( . l ~~~ 1.*~~~.I11

Ap~’roved fcr publi c release , distrib ution un l im i ted.

IT ~ g 3 T $ I S ut ,QN S T A  WI..? ,l IA. ISIU.c, .1,l.1.d IW ps..& Jo. g S~~ s fS...1Ia t,~~~~ R .p.1f)

S %tJPPLENSN ’ A S Y  WO~~55 -

i-i- 
~ t ~ WORDS (C~~ ShRlS •~.s •• .l ~~S I~ W ,~~S..II ?7 by bh~y~ ., a,5.y~

Arr~y activities Reclaime d water
Evaluation riodel Reuse
ndustria 1 wastewater Subpotable

Irri ation System s approach
Pre-tre a ti-ent Wa stewater treatment

3~~ A~~~~ RA CT (~ ~~ ~~~~~

~~‘.~~his  report concerns the treatment and reuse of was tewater at fixed ArmyInstalla tion s . The objective was to provide a tool that could be used by theArmy in assesslnç the potential for water reuse at all thei r fixed facilities;in isolatiny those bases with the best reuse potential; and In evaluationconceptual reuse schemes at those bases. .

~1iO
DO ‘ “!.,~ ~~3 

tD~ f lO OP ‘ NOV SI 5 OS~ Ftt I’NCLASSIFIED t
tj~~~~~~~ Cl~*SSIPICAt~OW oP ?~ftS RAG P ‘~~~~~~~ D $  SRI .,.d) 

~~~~~~ ~~~~~~~~~~~~~



-‘I’

U U CL AS SIFI ~ D
I ICU~~I Y Y  CL* UI?ICAYIOW OP T HIS PAOI(W%~~ D.1. 1.1.1.4)

- All najor Army activities Involving water and wastewa ter were researched
and described. In addi ti on, a three-tiered water reuse model was developed
that leads the evaluates through three phases of evaluation culminating in
the use of a sophisticated computer model.

-

.‘ - .-~~ - -~~T- —~ 

;s ~ 
P ~

I

UNCLASSIF IED
~cCu N ’ v C~.a$$s ’ ,c * ‘ (~w O~ ?~~ 5 R*GtfWI..., 0.1•



EXECUTIVE SUMMA RY

This report concerns the treatment and reuse of wastewater
at fixed Army installations. The objective was to provide a tool
that could be used by the Army in assessing the potential for
water reuse at ~l 1 their fixed f a c i l i t i e s ;  in isolat i ng those
posts w Ith the best reuse p otential; and in evaluating conceptual
reuse schemes at those posts.

To achieve th i s objective , two p ath c were pur sued. First ,
major Army act i v i t i e s  ~n vol vin g water and wastewater were Identi-
fied and described as to : water use and wastewater characteris-
tics , tolerable water qua l ity If recla i:~ied wat er were to be used ,
potential as a donor or recip ient of reclaimed water , and the po-
tential for internal reuse at the activity. These data are
essential and form a basis for con s tructing feasible reuse net-
works.

Secor~’fly . a ~~~~~ reuse e v a l i a t i .’i r i r de l w a s  deve loped.
Th i s m ode~ i n v o ’

~~~s thr ~~ ph ases or t~~r r S .  T i e r  I is corn-
pr e hen siv e qt~.~~t i u nn . t r e tn~~t dllO w S a ce r i ci s e overa 1 l e~ uat lon
of the re~ sc po~~~ t ’al 0 ’ a post i r a short ar~ount of time .
Posts tha t score b.. e~~l on ‘~ er 1 may then be evaluated under Tier
II . Ihis tier le~~ s tb .’ e valuator through a dee~’er analysis of
re•j~ e p o s s i b i l i t i e s  on th ’ post , ano e”ds with a brief econom ic
analysis of the fu nd a ’e n ta l reuse sche’~’es selected for the post.
Shouhi t hi s  ana.~ y s i s chow reuse to be econor ’lcaU y benef i ci a l ,
Tier II I  is ap ; 1 i e~ . Tier II is a deta i led survey that should
be us e - I  ~n T y at p ost s w i t h  proven r~~~ç~ potential. F ield data
from a c t i . i t y  record s a~~ c ar .phng, as w e ll as conc eptual reuse
networks , are use l as in p .~t to a r~a t h o~ d t i c a l  mode l that deter-
m i r .~ s p i p i r ~g, puri p in ’; , storage , and t r eatment requirements , and
costs for the en t i re rt~u Sc systen . At this po int , the Army post
should be ready for fu l l-scale eng ineering de sign of the most
effect i v e reuse syS te~’.
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S [C TI ~ N I I

THE ~~~‘P~i’E~ PROGRAM I~ GEN [RAL

The program Is divided into two separate phases. Phase I (Activity
Descri ption ) ass i r r i l a t es  a c t i v i  data -~~pp i led by the base and ;r~ nts out
several fo r-~ f~ r eac h a~~t i v i t y  s how in; flc.~ pdttern s , e 4n l uerl t ~~~~~cha rac te r iy i cs af ter  var ious leve 1 s . ‘ t r e a t m e n t , t he  e f f ec t s  0 ’ reconriended
pretre3tnie n un 1t~ . an~ cascade ;o t en t i a l . C)ut~ ut ‘ro ~~~~ is intended
t~ ~~s i s t  t ’- base eng ineer in s e l e c t ’ n~ fea~ ib1e a c t i v ~ cascade ne tworks .

r~~se :~~ (!~etwork Fe as ib ili t . ) evaluates he networ~ s e l e c t e d  by base
personnel . Out p ut pr ovide s a comprehensiv e network d esc rip t ion including
the re~ uirements for p i p i ng , p umpin -~, storage , and treat~ er’t facilities , and
f i n a l l y  t ”e t o t a l  cost of tn e ent i re  cascade - .-s t t r’ . :- ‘~t inued mod i f ica t ion
o ’ t h e  ~o.t cost  e f fe ~ the c 3s c a de  ne tw or~ s ~ bou 1d ~ead to an o~ t i” ’ j m reuse
~,ster  for t ’ e  base.

~~t e  ‘ at  t~ e proq r~~ can be j~ ed to s i r ~j l ate  ~~~~ fl~ w -  t h ro u~ hout
a da~ , or - -on th l , fTh~ s thr~ ug t out  a yea r . The la t t e r  is  ~— :~o r t a r - t ‘or ta ses
~~tb la r~e ~asonal f l u c t j a t i o n s  l n  w a t e ’ - use.

7
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S ECT !ON I I I

T ’-IE COf~.PU1ER PROGRAI’~ IN ~[T~ I1

The following sections delineate in complete detail the required input
a n d  generated out p ut data for both phases o~ the ca s ale pr oc~rai~.

Phase I -  -~~ t l v~ t~ t’~’scri~ption

a l ~ parts  o ’ th e pro ra’- , In p ut ~oec throu gh two cta~ e , . ~-i rst1 ,’,
base personn el complete standard eng in eer ir~ data ‘or~s. Secondl y, the data
is transferre d to ~ o r t u t e r  ~~~rrr’, ‘rom ~~icb the data deck can be punched
d i r ec tl j.

Base : t

P ’p ~~~ra~~~o n o c S t j n d j , .
~ En~ in eer’n ~ata 

r - .,--,,

The ‘~~r ; t  tac k in ~~~~~~~ ~~-e cascade rp ,~ . pro~~r 1 -~ is to g a t h e r  al ’ re’ ui red

t~a e  da t a r D rrnc 0 th r o ~~~~ ~:::. ~~~ —~~ ed ‘ P~~2w an - i sho~ i on t~ e ‘~ l~ owin~pa g es .  a r. :‘~ v~ ~~ t - r  t~~s ; ~~r poce ~n c~- ~-~~p l etet . these ‘or~— c ; r ov l de
a~~ t~c ’ ” - at~or. n~~~~e55~~r , the ;ro- ~ra~~.

t h er e  ~r’~ du p?  $ I~~ t e5  ‘~~r ~~~~~~~~ ‘cr , . Se l ec t  t ’ e ‘r r ~’ that
corr e~:on~ - . m ~~‘e ~~~~~~ o’- ~e a r l . ; - r~~~~r r-’, w h i - .- b e ver  is he i n — used.

8
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SAMPLE
FO ’M 0

B A S E  O E S C R ~~°T I C ’

Name o f  8.~s e :  March

N u rnb c r of A ct~~v i t i ~~s : 12

Numb er ~~ C c n s t i tu ~ ots: 15

~ s t a Ac t i v t~~Q S S t  Qf  C ‘n s t i t~ en t s

Cod~~~
1
~ ~a’~’e ~~~~ Co d e~~

2
~ -—

1 ~~~~ r a ft ~I~~~~~b ~ac~ 1 800
2 ~O’J~~ ~~~ e ~1o~~s i n g  2 COO CO D
3 3 ~‘ -~ML Ph e- ’ a l

4 SS SS
5 ~n 3T Ph • ) t3  S h o D  5 T J S  T O S
€ ~~~~~~~ ~~— ol d —:s . ~s~~~; ~ i 1 ~ G r e a s e
7 ‘.~~~~ie- ~~~1 ’ : — ~~ r~~~2 t ~~~~ 7 Cl C~i l o r ;de
S -~~~~ ‘.‘e’’ :’

~ ~~~ ~ac .. 0

~~~~~ c~~~ :r ~~~~ tn- . 9 ‘~~~~~~.

c~~’~ ~~~~~ PO ,~ P-~~c~~~~te
!~~~‘~~ ;~~ t i c ~ ~l ‘. ‘ S c d i u m
.tr rO ’

~~ n s .  ~aCC 3: 3
~~~~~~~~ t~~

’ - C : Cy ~~i ~e
I S Fe I rD r ’

(~~
) F i v e  letters/numbers or les s ~2 )  . i v e  s y - t ~~ls  C r  i e s 3

_



T
FO~~ ~

F o rm s ur r ~.a n i~~es a c t 1 v ~~ty w 3 t er a ” d  ~a s t e - .-~a t er q u a l i t y
data: e x i s t i n g  s o u r c e  w a t e r  q u a 1 i t ~~, tc l e r~ 5le source water
q’~a l~~t ,  a— d ex~ s t i n ; f~ n a T e ff iuco: corc r a t i 3 r s .
T y c i c a ,  c o o c e n t ~~~t r o n s  f~~r tolerab ic SCu r CC wa t er and
e f f l u e ” t  d i s c ~~a — ; e  a — c  p r o v i d e d  i n  S e c t ’ ~~n ~ o f  the

~~~3C~~t T n e s e  v~~l u e S  can be S~~b S t i t ~~t~~d f o r a c t u a l
b~ se ~ata i~ t oe 1~~tter IS n 3 n - e i ~~S t e e t .  ~o~~~v e r , i t  IS
im ~ Cr tar tc nCte t h a t  tne s~~:cess ~~ t he  e n t i r e  p roç ram
de pen~~s on the a c c ~~racy  ~~f the d a z~~. !f the to le r a ble

is n ot s’;n~~f i c aot ~~r t b ~~t a c t i v i t y ,
a r ~~e .~s ~~~ ( — ~

) c~~n b e e n t e r e C  ~c— tO~~t ca n ce— t r a t i o n .
Th ’s st~~t-~s In e s s e r c e  t h a t  an y c~~’c e nt r ati o o is t o l erable.

T h e s~~rn~~le F~~rni ~ p r ov i dC ~ S~’ w5 ~ w~~te r / w a s t e ~J a t e r
s~~— a — - ~c r ;~ ot3 ;r a Db ~~c p r~ c es s i- ~~. H t~~ s cas e , b a s e data
for t: ’~~r ab l e SO~~—~~e na t e ~~ ai r  t.~~- a s  n~~t i.-~~i I. ab~~e so the
“ t.D~~:a

’ -~a~~ cs p~~::~~d e t  o” t ‘
~~~~~~ ~a e  u~ o d . Bo:~ source

~~~ i~~ n ~s~~~’ji te~~~i o— , a—-c a — o d e — a : e  f i n a l
w a s : e  :‘ S C a ~~~ ’~~ .~~i t~ a SOD 3’

~ ~‘7 /i .r .’ S” n..r . B a s e
~~~~~~ ..~~~~~; 3 . -~~~~~~ le  f :— ‘~~~~~~~ e - ~e—t ~ .aHty f Q ’  ~~~ con-

t~ e’- t~ s~ .~~s - D t  n e : e s s a - , t -  ~s e  “ t v : i c C ’ ”  v a l ~~es

10
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FO RM I t  — ~c t i v i  ty W ate r Dem a nd end W a s  t e w a t e r  G e n e r a t i o n

Form ~ su m .~2 a r i z e s  a c t i v i t y  w a t e r  de m an d and we s t e w a t e r
gener at ion flow info rma tio n on an ho urly ba s i s for a typ1 c~ l
day .  If f l o w  i n f o r m a t i o n  is no t  a v a i l a b l e  fo r  a l l  hours
of  the d ay ,  at  l e a s t  one hour l y f l o -~ s h o u ld  be e n t e r e d .
Be sure to en te r  ze ro  (0 )  for  hou rs  of i n a c t i v i t y . The pr o-
gram w~~l1 ~n te r ~ o i a t e  w h a t e v e r  hJ~~rly d a t a  a re  p r ov l d~~d to
obta i n flows for a l’ hours.

Alternatively, if the ,~ ar iy pr ogrd fu is being used , t h e n
water demand and wast c’..Cter generati on flow information for
each mo nth of the yezr must be provid ed on the yearly form.
Note that flow units are ~n 1 ,000-gal per month for the yearly
progra m , and g~~l 1 on s pe r day for the daily progr am.

The sample Form II provided shows daily water demand and
wastewater generation data for an aircraft wash rack. As
sho w n , there is zero flow until 8:00 a.r n . when w a s h i n g  com-
m ences .  A l s o  t he re  is  some w a t e r  l o s s  in the w a s h i n g  opera-
tion , as seen by comparing the “water In ” and “water out”
columns.

12
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~S A M P L E

FORM It

DAILY ACTIVITY WATER DEMAND AND WAST EWATER GENERATION

Base: Sam ple

Activ ity: Aircraft Wa shing

V o l u m e
(gph)

Hours W ater W astewat er
In Out

0 0 0
0 0

2 0 0
3 0 0
4 0 0
S 0 0
6 0 0
7~~ 0 0
8 5 ,000 4,000
9 5,0CC 4 ,000

10 5 , 0 C C  4 , 000
II 5 ,000 4,000
1 2 0 0
13  5 ,000

5 , 000  4,0 C C
1 5 2,000 1 ,700

0 0
17  0 0
:8 0
1; a 0
2 0 0 0

0 0
2 2  0 0
23 0 C
2~ 0 0

13
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S A M P L E

FORM I I

YEARLY ACTIVI TY WATER DEMAND AND WASTEWATER GENERATION

Base : Sample

Ac tivity: Aircraft Washing

Vol ume
(1 ,000 ga l / mo )

Water Wa stewater
Mon ths In Out

JAU 20 16
FEB 20 16
MAR 22 18
APR 25 20
MAY 27 22
JUN 28 22

J U L  30 24
AUG 30 24
S E P  28 22
OCT 25 20

NOV 20 16
DEC 20 16

14
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FORM II! Sou rce  W a t e r  C u a l i t y / C o s t

Form III Is provided to summa ri ze source wa te ” ~~a 1 i t y
f or each major  w a t e r  s o u r c e  or the b a s e .  ‘ :~~ a d d t t ~ on , the
cost of procuring and/or t reat ing these sourc e i~d tC rs i s
addende d . Two sources are sh ow n , in. the san~~1e .~i th sep a r ate
qua l f t:e s and c o s t s .  Sources are des i gn ate d b y bo t h a
number and a name a’ not more tnan five letters .

15
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S~~-tPLE

— 
FOI~M IN

SOURC E W A T E R  QUAL ITY/COS T

C o nc e n t r a t i o n  ( m a/ I )
S o u r c e s
Name

__________ ________ 
(NQ 

________ ________

(1 ) ( 2 )  { ( 3 )  ( 4 )  ( 5 )
____________________  

We l l s  La ’ e 
_______ ________

3~ D 0. 1 0
C OD 0.3 0.2
5’) 0.1 0

0.01 0.01
300 600

5 15

— I

- I

I I i

2:;~ ~rco : ;~~ 
1 

3 E



F O R M  7 
— 

Effl u e nt D i s c h a r n e  ~e - ~ui r e m e n t s / C o s t

F-crm IV is tc be used for ~e l m r e a t f n g  r ui r a~ fin al
disch a rge concentr a t i ons for each major p o in t of discharg e
from th~ b a s e . Cos ts as s e s s e d to t h i s  d i s c ~~- a r ;e  ~e x c I u d i n g
t r e a t ~’e n t ) , such  as sewer su rc ’arg e s , are elsc to be shown .
The sani~

1 e form sho- ~s two d i sc h arg e s , one to a r~~v-a r , one
to th~ ci ty sewer system .

Mi rue ones (-1) i n d i c a t e  i n f i n i t y , or in  ess en ce , that no
li - u t is required. No te also th e d~~fferenc e in costs for
discharge; the river dus c ha— ;e be in c free of char ge w h i l e
t1’e f io~ ;oi r~ t o  t h e c i t y  ~s su r cn a rg e~ at. a 30~ /i ,000 gal

e r a - c ’. 0 i s c h a ~~;e -  a r ~’ d e ; i q r i~u~~~’ - ~ b~i bo~ h a n urnoe r and a
ra re  o f  n o t  mare than f i v e  l e t t e r s .
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S A :i P L E

- FO RM IV

FI NAL EFFLU ENT 0ISCH ~ RG E RE Q U I2,E~!E~iT S /COST

Concentr a t i o n (r~c/l )

0 i s c h a r g~.s
Na me

k ________  

(No.) 
_______  _______

C o r u s t :  t~~e” :  ( 1 )  (2) (3) (4) (5)
River C ity

BO D 20 300
COD 50 SO C
SS 20 300

1 .0 - 1
IDS I -1
“ 3 I .1 

-

4

$ t

I I

~~~~;t :  ~~~~~ ~~~~~~
‘ .D 20

~~~~~~~~ ~~~ - - —~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ - — - — —~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



Spec ia l Tr eat m ent Re rr ova l Per centa j~±

Form V s u m m a r i z e s  r e m o v a l s  a c h i e v e d  by the s~~e c 1a 1
p re t reatme nt mod u l e s .  Ea c h  const i tue n t m u st be a ss ig n ed
a remova l  2 e r c e r . t a e , even  i f  it  is  ze ro . S p e c i a l  t r e a t —
m e n t s  a r e des i g n a t e d  by bo t h  ~ n u m b e r  and a code name o f
10 l e t t e r  m a x i m u m  le n g t h .  Th e s a - n o i c  f o r m  desi gn a t e s
four sp ecial treatments: metal removal , o il and grease
remov al , soften ing, and che m ical c o agulatio n. . T h e
engineer is free to cho ose his own  p r e t r e a tm e n t  u n i t s  and
remova l  e f f i c i e n c i e s .  He may a l s o  use t h o s e  four p r o v i d ed
u n  tn e sa r~o l e  fo rr .

1 2 -

~ 
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SAMPLE
F0~~’1 V

SP ~~ C t ~~~L T R E A T M ~~’~ T R E ~ ’ O J ~~ L P E P C 5 ~ ( T . ~ G E ~~

Re rn o v a ’ ~

I Nam e

C o n s t i t u e n t  (1 ) ( 2 )  ( 3 )  7 ( 4 ~~ ( 5 )  ( 6 )  ( 7 )
Metal 0i~ & ~o~~t a r -  :r~~n .

-~~~ - , ..
_ _ _ _ _ _ _ _ _ _  — ~~~~ _ _ _ _  _ _ _ _ _  _ _ _ _ _  _ _ _ _ _

-
~ DC 4 5  0 SC

cc :  ~~ j 30 0 - 

~O20 I 50 0 70
SS 1 20 20 0 30- C s C 0 . 0 0

- 2 0  I 0 20 I

C ’ C - C 0 0
0 C C 0 I

C -: 2
C C C I

‘ a 0 0 C 2
C a C 0 ~ C C I

- 

2 0
:‘t ‘2 c c

3 5 0

I I

j  
-
~~~~~~~~~~~ - 

-

~~~~~~~ - -~~~~~~~~~ - - -~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~~~~ —~~~~~~ -~~



T~ FQ~~ V 
— 

R eo u l a r  Tr ea tme n t Remo ;al P e ’ : a n t a ~~~;

F orm V~ provid es the sam e in f or ma t i o n as Form V for
the r e gu L a r t r e a t m e n t  c h a i n s .  No t e  t h a t  r e m o v a l s  a re  for
the e n t u r e  cha: r , n o t  s p~~C i f 1 ~ u f l i t S ’.~i t h i n  the c h a i r .A ga i n , ba se personn el are free to choos e t h e i r  ow n c h a i n san d re~~-oval e f1 - :i en c ies or th~~v c a n  us e  t h o s C  p r o v i d e d
~~r the samoLa fo r m .



FOR-N I, I

~2 IU L ~~ 
T~~5~~T’~iE~~T P -

~~~~L ~~ R C E . ’:~~~3 E S

I a

C o n s :  u ( 1 )  ~, 2 ) - - 7 (5) C ~ ) (ii
S~~cor’ _ F :  I t r o -Ca ~~o~~0 r r ’ ,~ — .- ~ar~ - tio n -~~~~~~~~ n,o s .

-
- 

. I 101

C O O  30 ~0 88 I ~~ 90
30 7 o 75 ‘ 2  92 I

SS 70 85 08 - ‘2 2 1-2 0
T D S 1 C C : 20 : 9 1

7 - 3  ~5 -

-: 0 2 - C 0 9-2
- o C 7 :

I 3 95 ‘22 - 0-2
-‘ — -  -

: 2  , ?-D -
2 0 C 2

-. 2 - 
2 - p -.. I

-2

‘ 2 
- s: so 6 : o s

- I

- 
I

I
— I

I —

1 - - I

I I ,

~
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- -

~~~~~~ ~~~~~~~~~ C h a i n  T h r e c h o l d  C o nc ~~n : — a t ~~o n s

Fo r m , V~~ pr ov ides da t a ‘jt~~l~~zed i n  P’~ase (o f  the
orog ra c r l~~ . C O r  ea c h spe c ia l t e a t m e ” t , threshold coi cen—
t r a t ’ O ~~s f o -  a l l  C s t i t u e n t s ~~ -~st be p r o ’ n d - a d .  In e a c h
cas e , an a c t ’ v l t y  w~~l 1  be a s s ’ g n e ~ t”-e a co r o pr ia te p re~i t s  r a - .~ -~a s t e - ~.~~te r  ~o n c a n t — ~~t i o n s  a re
h’  ; e r  :n~~~n c”e of th~ t h r e S ” o ’ c o c e r t r a : i o n s .  F~~re~~1mp ’ e , a ss~ — e an o’ aid c— e a s e  t - r e s n o l d  of  500 m g /i
u s  a s s ’ g n -ao f o r  t i e  o ’ l - a i d - g r e a s e - —e -i o - ia l  t rea t~~en: no d u l e .
The n 0r a~~ i a c t ~~ v~ ty  g e l e r a t i n ;  a ~a ste ii excess of
5OC ~~~g / ’  o 1  ~‘-~~~~r e a s e . t” e :om:~~te r . , f l 1  no :  o n l y  o r o v i d e
t ”e t~ o~ c ai P - ’ a ; e  s - m ’ ~~ry for t h a t  .~~~~~ - / i t v  b u t w i l l  a l s o

a s i r .~~la ~ S j i m ~~~r~~- a s S u; ’ i r- ~~ c - ’ - a ’ ~e a- ’~ o i l  pr e t r e a t m e n t
at th e a c t i i ’ : y .  ~n th i s  w a y .  b a s e  ~-~r s o — r e 1  ca n  r e v i e w  the
~~ase o~~t~~ t to d e t e r ~~~n e  tn e ~ .~rA ’’tS of  a~~t ’ v i t y
~~r e t r - a a : e n t .  ‘ O t a  :~~at f o~~~c~~n s t ~~t u~~n: s c — a t  - ar e  no t  ap)ii —

c a - :a’- c_ et r e~~t.2a~~ts , i .~a . , 7 - 3  ~. r c a a ~~e a-c
~ ‘ 1 ra c.~~’ , a ‘ - ‘

~~~~~; o n e  s~~c - ~ 1 be  e~~~t e r a - ~ w u c n  b a s i c ~~Hy
se t ; c— -~ t ’ r e S - o ’ n e ~~: ra t ~ o~~s a t ‘ r ’~~— ’  t v . 3 ‘se
;~~‘~s o n— ~~ a—e ~~ee . -~ use t~ e . a i

~~~~~~~~S 1 J ~~~~~~~ Ye sa m p l e
o-’ - a ;  f c~~e~~ Ow ” :-~oc s —- ; .

- - ‘~~~- — — —-------~~~~~ --- -- - --~~~~~~~~ -—------ -----—--- - - - - - - - - -- ------ -



S~~’PL E

S~~EC IA L T~~i~~TM E~~T C~’ A ! ~i PIR~~S L C T C C 0 C ~~~O~~~~~O’ iS

_________________ 
t~ on (mc ’

Cn a~~n
Na” e

0ois t , t~~~n : 4 ( ‘  ) Th, )  f (3) 
~~~~~~~~~~~~~~~~~~~ 

76) (7)
~ M et a l  O i l  & ~o f t e - - I Che m .

_ _ _ _ _ _ _ _ _ _ _ _

I) R e m - o v a l  G r e a s e  in~ C o 4 0  - _ _ _ _ _ _  _ _ _ _ _

3 0 2  - 1 - 1 -
~~ 1 .00 2

CC~ - l  - l - l  2 ,000
— 1  — — 1  — l

SS - l  - l - l  1 ,000
TCS 4 — 1  — l  — 1  — l

— 2 2 0  
I 

— — I
0 1  1 —

, 
- — 1

~~~~~~~~ — : • — i
‘ .0 3 - — - — l  — — 1

I — l
2 2 .  , - i - - ‘ 100

-
- 

• I— — - - — — I  I

C a C 2 ,  -~ - , 
- , 

L

C _ S  —~ —
, 

— 1
I _~~ _

~~~ — l
- 

I 
I I

- -

II

I 

I
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C o s t  0 a t e / ~~u~~u n g  D a t a

Form V I I I  provides nec ess ary cost factors and in di ces
as wel l as data on p i o i n g .  Th~ form is self -ex planatory .
‘~‘ a I u e s  s how n in he sa rn p1~ f o rm  ‘.-~e r e  t h o s e  us ed  by S O S
E n g i n e e r s  du n .-; p r o g ram t e s t i n g .  N a t u r a l l y ,  the cos t
;nd~ c es  ~ i1l c ’ a n ;e w i t h  t ime.

25
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Sf~-1I L

FORM v~~~I

C OST ~~~~

• R a t e  o f  i n t e r e s t  10 ~
• C u r r e n t  E r c~~n e en in g News RCCO -d C o n s t r u c t i o n  C o s t

t r u d e x :  2 ,103

• C~~~r ent E n ; 1 r e ~~r i ng ~~~~ Re c o ’ -~ L a b o r  C o s t

t r . d ’~~ : ~.. 7 l

Est i m a t ed Eo u ’ ;’ re r , t L ’f e : 25 y e a r s

P I P :~ ,: 0 .~~

“a~~ i-’~.-- 1 C - -i ‘~e ’ c o u : ~ ~~
n ~~~~~~~~~~~~~~ p i p es-

5

• - ‘ a i-’ .-— : , v e O -c , - ‘ ‘  ;r a. -~~:y ‘lo , -i a p e;:

S

• ~: . — o p -  C C ~~~~~~~~~~~~~~~~~~~~~~ o’~~-~ s ’: es: ~2

L ’ s o f ; p e s z e s :  l , 2 , 3 , 4 , 6 , 8 , 1Q , lD , l S ,

25
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T’~
’

FORfI IX Special Tr eatme n t Chain Cost s

Form IX su rn a riz e s the cost coeffi c i en ts used to cost
special tre atmei ts. Capi tal ari d 0 & M c o s t  c o e f f i c i e n t s
are ta~ en from tne cost equations d el i n e at e d in the main
r e p o r t .  T h e s e  e q u a t i o n s  a re  a l l  of the fon~~:

S ~~ ( A  + B Q C ) I

A - t i z e d  c o s t  ( 5 )
B u n i t  c o s t  ( S / g p d )
c • s c a l e  f a c t o r
Q ~1ow (god ~
I Cu e” ~i c i r e e r’ n I ;  N C - ,S  ~ecordc o s t  3 n d . ~ -r

= Oan a rv 1~~75 Er i— .ee’n n - ~ ~iaws 
7?co rd

cost ‘“~~e~

I: is m O e r a t ~~ve tia t a l l  co s t c oe f r~~c i e n t s  u s ed as
in~~ut cata be ~ e S - ~ ’ t ed as 0ar~~a n , 1 2 5  d O i ~~~~ rs  . T ’ e  3~~o-
g ra~ ~~ 1’  au C n a Y : a ’ l y  ~~t o  a ’ c o s t s  f t  ~~~a r s  fo~~~ow~~r.gl ? 7 5 a c c o r :~~n•: t o  t ie  :1~~r r a r it  i n~~~ c a - s ~~r e v i ~~~~~s l ,  s u o o l ~~ed .

~:- a ’” , bas e ~~~~~~~~~~~~~ a r e  f~~’~~ t o  ~s e  t h e  :O~~F~~u c i ~~r : s
t n ~~ sa .’o~ e f o — — , o— : ge- .~ra te t~~ C 1 r O . ~ ’- c o s t

c -~rie s a r d eo- ~a :’o”s . C o r e  us: b e t - a~~er ta r r e ~~~~~n t
t he  s : a ~ ~a r~ — 2 20  ‘~~~r—’ an o uJ ~~a:e to

975 d o l l a r s .

t I S  i m O o r t a n t  to n -j e  c-a : th~ coe ff~~c~~er:s ~c—e a c h c : co ~~e n t o f a m t i - ’j ” : : a t — e ” t c n a ” H . e . . r~e t a 1
~ :~~o~~ :a~ :o~~;~~

’ ~ t I o — ~ m u st :e  i 1~~t - a d
a a — a a v 

—.~~~-- —~~~~~~~~~~ - — —— ~~ -~~~~~~~~~ — •— - — —~~~~~~~~~~~~~ — — -~~~~~~~~~~~ — - — 
~~~~~~~

-
~~~~

•- —
~~~~~~~~~
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T~~ 

- 
_ _

FCR tl X -. Re gu l a r ~ r e a t m e n t  C h a i n  Cost s

Form X prov i d es the same data as Form t X  for a l l  regu la r
t rea tmen t  c h a i n s .  No te  t h a t  componen t  c o e f f i c i e n t s  are
l i s t ed  s e p a r a t e l y ,  i . e . , the  ca rbon a dso rp tion ch e~ n sh ow s
co e fffc i ents for secondary , f i l t r a t i o n , and ca rbo n  adso rp-
t ion.
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: -C ) ’.’ ( 1  Casc a de ~l a t . -~o r k  O i a o r a i

FOrm XI is p r O v 1 de d for eac h cascade ne twor < diagr am .
~s d escr i in Sec t~ o n I V  of  th e m a i n  report , “Program Synop-
s i s ,” t h i s  d i agra nu m ust in d uce a l l  a c t i v i t i e s , 815 ’ s , s pe -
c i f ~~e d a c t i v i t y  ~ - at r e atme ri t s ( o p t i o n a l ) ,  spe c i~~~ed t rea tm ent
at B IS ’ s (op:’ onal ), a l l  3~~S ma~~e - J O  a nd d i s c h a r g e  l~~nes , -

~n~~ a ’so t ’e lengths of a ’] o ’ o i ” ç .  2o e l i n i i n a t e  th~ cos t s
o — e x ’ s t l r o o i o i n o ,  a s s i g n  a l l  ec ’ s t i n ;  pip es a zero le ng th.

~ s a m o l e  n e t w 3 r  i s  p r o v I~~e d .

31 
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- a c t i .~~ty ~retr e~~tm - a nt

Far m X I I  d e l ’ e a t e s  a l l  a c t i v i t y  p r Ctr ’-’ a - rn~~~tSs o e c i f i e c  5y b a s e  p e r s o n n e l . ~or a l l  n e t -.:or~~s , t a ~~hz e r o  ( r ic a n ir i c no
o~ tie num ber o f t .”e pr etreat:n .~”.t d e s i r e d .

~s shown i n  th~ s a — ,o l a, th~ a 1 r c ~~a t  w a s o  r a~~ (,;/ •~~Io,)
n a s be en as s~~;ne~ c h e i l c a ’ coa g u l a t i o n  o r et r e a t_ .a ri t ,a,d
tb - a o h O t O  sh~~ — e t z ’ - r e n o v a j  ~ret r ea

t
~-i~ n : f~~ r s o m e  of the

a t .~ -o r ~ s

33



SAMPLE
FQi~” x :~

AC~~i i  T~ P 2 E ~~Tl~2’!

P r et r e a tir i e n t 
______ ______

_____________ 
Ne t w o r k  -~ -~ - ______ ______

~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
I I

1 . ~~~~~~~~ ~1 .
~
. 0 4 0 ~ J 4

I I 
I I I

2 .  ~~1J~~’ S E  I
~~~~~~~~~~~~

0
~~~~~~~~

C
j

Q
I

O 0 C O  0 0

3 . 5L~~, O I i O
I f l i I

~~~~~~$ C i Q  0 c
I 

I 

- 

I I0F~ C o I 0 0 0 0 0 0 o a
-~ I I

C 1 0 1 1 0 0

- 
- I

-~ i
I I •I I I

I I I

I - 
-

- 
- 

I —

I I I
. 1
I i  I I - 

I I

1 I -

I 
• - • I I

• I -

• I :

- I  I
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-~ ~p q f ‘~ Re u ‘ ~ r T a - o ~ -‘ ‘: a B ‘ s

~~~~ xt : ‘~~~ ~~~~~~~~~~ ~ed so t - o o  b ’.se p e r ; c r . ’ -~l ~ a y
1 1  ,- -

~ ~ li re te a~ ~ a t m C~’ t t k ey  do s  j r ~ a: a S TS -
T—r e e oot ~ ons •~~~~~ 5 ~~ ‘- e g o r d s  :~ :re~~Z-’e nt ~~t C

- T i e  e’~ ;i r e e r  ~~~~~ ‘e s nc : n~~n- ; - o d  a l  lo~~s th e
t O  C O ~~ ’ O u t~~~ r e O ~~’~- a~ C J ’ 5 ti t i C i~ ra-m o ia l

p C r c e r t ~~O~~5 ~‘- d  s e l ~~c :  :“e a : o r o p r ~~a t e  t r a a t m ~a i :
c~~a I n .

C .  T~~~~~~ ~~r- -:~~ n~~ e —  s o e ~~i i e s  a t — e a t — ’ a ’-i t ~~~~~~ T h e
‘~‘o o ’ - a n  :‘~~n o : ~~e~~~s t o c o p - a ’- e :~~a
p r o  ~- ‘ ~~~ b y ~~ t c ha in •‘I :h t h o s e  r~ qu i i- e •~ If t i~~~

s c i n ’ i  c h - o i n  c - ~’~ O~~~~
-2

~~~~ -J C ~~~ ~

e f ’  ~~-~~n i’ 1  to— ot t~~e— : c a : - o o o — i e s  . t ha t
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I n summ ary , the network dia gram sh ould inc lude:

- ~ ll a c t i v ’ t i e s . i n c l ud i n g  t h ei r  n-u - i bers , (A : t i’ i i-  •t i e s  a — a  a ss igned numbers a c c o r d i n g  to the Seçuence
in w h i c h  a c t i v i t y  d a t a  Is p r e s e n t a d  in P h a s e L )

• Al l  sou rces and d i scharges and t h ei r numbers .
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a c t i v i t y  (i .e.) golf course irri gatio n ).

A ma k e - u ;  l i ne  f ro~
, a s o u r c e  o .-  g s  t o  e a ch  8TS.
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Out~ ut

For each network provided by the user , Phas e II
of t h~ progra -n 2rodUce S a t a b u l a r  netwo rk d~ scr ip~~ion a r d
s u ’~ a r~~Z - ~S r I O W S , c o n c e - i t f- ~t ’ O r - s , storaç e , ar d
t r e a t m e n t  a t  ea:h 3 1$.  A f l  c o s t s  a s s o c i a t e d  w i t h  the
r e~ise  s y st ~ r i r’c lud i r i g w a t e r  p I C ) r c h a s e  and d~~s c h a r - e f e e s
are  c ea r~~y d e H n e - a t e~ and u l t i m a t e l y  s u m m a r i z e d  oi an
ann u a~ D .~~S I S  to y ’e~~ a totfl y~~~rly  c o s t  fo r  re u s e .
A d e s c r ~~~t io n  o f  t i e  P h a s e  ~L pr i ntout foUows .

T~~e f i r s t  pa ;~ o~ outout d-~~cr ib es the network to be
e- i a l - i ~~t~~~. Ta ’ .~- l ø  S,pr - o v ~~ded t~~re,d e s c r i b e s  t h,~~ sa’ -tp le
c c ~~’.~e r e t I c r ~.. pr .~-i~~j j~~lv  s~’ow n I n  F H~~ re 1 . A~ can be
see n , the net work sur~~ary c e n t e r s  a r o u n d  a d-~sc r~~9t i o n  Øf
t~- e  f l ow ~ ~nt o  ar.~ o u t  of  e a c h  B~~S u n i t,  8~’5 3 , for  e x a m p l~~,s h O w s  t ie  f o H o- ~ ’ n g:

- So,1rce w a t - ~- (~~~~~f — e ed ~ d) ~s drawn frcr~ so-J rce
~~~~~~ . 2 - 

~~~~~~~~~~~~~~~~ ~ h i s  So- ~’ce wa ter 0~ tr~~~k e_ j ~~ is
rot tre~~~~ a t b ut b l ended w i t h  t~~e e f f l - j

•‘ -as de s~~;-’ .~te d ov t i e  -
~~~~~ ~~~‘ T R E A t E 3 , ”

— - Over fl ow ~~~~ 3~ S 3 (i ~ a e ,~~ ed ) çoes to ~ fs c ’~arçe
- D : s c~~~~.

- A~ t ’ v -~~’~~s ~~~~~~~~~~~~~~~~~ 
a- :o  3 T S  ~~—~~

- 
~~~~~~~ ~~~? —

~~~~~~~~~~~~~~~~~~ ‘- o. - ~‘rc r a f z -.~a s~’t r ;, :~~, 2 - b a s e
‘c ’ ~~s : r ; , ’~~o ,  3 — ~~~-O C , ’.o .  ~~ - o ’ c e / a ~~

-
~

- n~~s-
t— ~~t~ o— , “‘ . E - 

~“ o t c  ; r 3 c e s s ~~~~ , an~ ~o .  8 -

a~~~i t i ~~’- , t h e  3 ’ S s  ~-,~~~lv:n ~wat e— t o e ~~:” o~ t~~ese a:t i-  yes are l~~s t e - ~a~~ ace rt t - ~ the a : : 1- .-~~t~~.

- ~c t 1 - i~~t ’ e s  t a t ~~~ec -’~~~
- n - ~~e ~~~ B~~S 3 a~~e ~i s t ~~d

u ’ ~e t~’e “CJ~ ” b e a d i ” - i  ~o .  E - ve~- ’:l e -n as h
—~~c~~• ‘o . - ;~ re— -~’ 2 r - ~~ - -~~t c ~~~, a—.d “0 .  ~ 

-

o~~~ Ce/a~~~~~1 S — ~ t I c i 1r ’- ’~~~yf~r, ,

- ~‘e t~ t ’e a ~~s o - ar~~ ~~~~~~~ r~~~ i’~~’~ ~c a o s  ac  ~O si ; .
- ‘ a t e d  ty t - e  w o ’ - j  2-~ .a- ,a-: ce x t to  tie v e . ,~~~~e

-~a s~ rd~~k u r i d - ~r 3~~S 3,

g ;u —— -~ — ’:es 1 7 1- - - ’ a ’ r - — a - i o , ’  r . ~a c —  S 5
a’ tie — 
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- ~4cd i f i e d  fl-o --~~ i n t o  or out of th~ B~ S due to t~iee f f e c t s  o f  s t o r a g e  or ~na~ e-u p

- ~~1 n i ~~u-~ storage c a p a c i t y  and req u i re d  c a p a c i t y  to
prov id e a safe t y facto r

- Req u ’r ed hourl y nak~~-up -M a t e r  i f n ecessary

- Gr a -ohs of th~ abo v e

I n the exa rpl e shown h er e , ro st o rag e was required ,
but ~ Ike-u 3 n-a S ne ede d as can be see.’ by the ho u rl y f lo w s
unde r the l a st c o l u r r .

flbl e 1- 3 d e l i n e a t e s  source —.-a ter usage on an h ourl y
b a s I s  f~~~r a zy o ic a i d~~1- . The ‘S~~-~-~~~Y” sectio r or the
left s i de of t:r e t a~~i- ~ g~ -ies a co -ro ar i son of w a t e r  u s a - e
‘or  a 0 .1 -t~.rO- ~~h “e twor~ -~ i~~h r c  reuse v e r sus th e casc ade

~~d ~ 1S ;~~a y S  t-’ e —l a t e  s a . e ~ b-i r~~-~s e .  Or the r ig h t  —

s ite o f t  ~~~~~ h~~u l ~ -~-~t~~ d r a w n  f r o  e a c h  5 - o u r c e  iS
I s te~ -

- l a o l e  1~ s uool ~~s t”e sa-’ e or -~at~ tn as Table 9 for
-~~r~~i e ff~~ue rt d c - a - ~~e -~ f — o - i t - e 5 - a s e .  ~~- a i r ~~ , a co~rp a r i —
s o r  is  ‘a~~e : e t a e - ~~

a’ a r a c e _ t k r o a ;~1 a - ia t~~e c a s c a d e  systa rr .

s - -ar ~~:es th e  f o 1
~~~~~w i r o  f:— ea - h  ‘5 in a

- ~~~ ‘ “ - , a Oe c C -’~~~ce- ) soe c l~~~ed bi t~~s~e :e r s-o --,,el .
-
~~~ ~~~~ e i I 2 - -~~S

’
~~ t~ s c u s ; e ~~, — e — -o -ia c ray  :~ s e c i f i e :

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ to oe
~~t S E a - S , o r  ‘1 -  -. - : u~~~’

_
~~~c r sy ~~~ue r ~~ re m o val s.

- ~~ :t .’~~~~
’ re ’o ’~~~~~s u s e -  at t~~~ 3 1S t o  m e e t  ~‘lt e— a o e  r - C ) -e— .?’.~~~, :~~~ — v a ’ s a—e spe~~i fi ~~c

4
t - e  - s t  c -o ’ --- , t — e  ~r c c r a ’ r  n~~l co~~~a r e  t h e s e

— :~~- ‘t _~;es 
-n~~t~ t- ’cs~ :~~

‘ c . Ia:e ~ as  e c e s s a r v
a- ~: :‘~~ce t e  
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- ;-
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— : - ~ ;r. c O a a- r  tw -~ ~~~

-‘- e a c i  c a s e .

- e 5 ~~~s ’ a a~~-~gQ, t ‘ e~~~~~ - c e r t r ~~t i - o n r e q - C ) l r e d
- tie 3TS u.~—’ ‘-0~~~ ea c-i cc”~~t ’tu e r ’t.
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T a b l e  13 s h o w s  an h o u r i y s~ -~— ary of the concentr a t i o n
of each c o nst i t u en t as it ent ers the 315 , as it  ex it s
81$ treat m ent , and as it is f i n a l l y  dis charg ed from 81$
sto r~~ e. f r  this way, the hourly f l uctu ati or s and ef-
fects of peak lo~ ds on requ ’re d trea t m ent c~ n more eas ily
be e v a i u a t e d .

Table 14 s nm ari:es pip i n g  s9ec i~~ica cl o ns a nd costs
for tre casc!de reuse system . F~~r eac h act i v~~ty , the s i ze ,
leng th , and cost of each pipe in to and out ~ f the activity
is s~iown. In a d d i t i o n , si ri il a ’- data for make-up to and
overf~ ow from BTS ’ s is listed.

T ab le 15 su -~~ir ize s s iz e ar~ cost of a l l  r e qLi r ed
storage f a c i l i t i e s  and pumps. Stor ag e tan k size in c lu d e s
th e sa ’ety factor discussed i n  S .~c t i o n  Ut  of the main report.

15 s j  a r i z e s  s p ec ~~a ’ ;ret— eatr ’ e r.t co st s at
a c t i v ’ :i,s a nd re ;~~~a~ t re~~tm er. t c h a i r  c o s t s  ~ t 3 1S’ s .

in th e e xa — o~ e , no a c t i v i t y  p r e t r eat~~~~t was sce-
c i f i e d  !rl d t he ~ro ;r~~’ s e l e c t e d  t~~e c a r ~ or a d s o r p ~~~on c r 3 i n

o~~~3~~3 • 3  a n~ t~ e s e c o r d 3 r y  t re~~ me~~t c h a i r  for  SIS 4
as  b e i — g  t he l e a s t  e x c ~~~s~~ie t — e ~~t e ~~o to  ~ee~ a l l  r e Q u i ’~e m e n t s .
C o s t s  a — e  s r ~ :ei on a t o :�~ c a c f t a i  �rd y e er ~~v
o & M t a s ’ s .

~t1e 1~ s~~~~~~~z~~s c o s t s  f o c r o c u r e ~~~’t  ari d treat-
r-’ e -’ t o f  so~~’- c e  ~~ te~ f~ e a c h  ~~ or  s o~~— c e  on t he

a s o  t -~~ c :sts ass oc’a t ,t .~i t - ea:~’ f’na c~~;:,~~r;e
f ’ -o- ri t-e ta se ~

‘e : ’~~~m -m ; t~ e~~t ’ : ) .

~~oi e ~ s h o ..is t b~ ma~~or tc~~a l  syste~’ co s~ si -rtrary .

~~~~~~ c a o m t ~~’ : o s t s  ~o~- p’~~~— : , D~~~c i r ’ O , s :o r a ~~e , re g u~~~rt re~~t~~~~:. a-~ so e :~~~ e t ~~e~~t~~~’ ~re l~~s t e ~ an:  t o t a i e ~~.‘~n e s e  :~~:‘ t.i l c o s t s  ~ -e t~~er t r s~~a t e d  i nt o  a n n u a i  c o s t s
~y a c o . -mc t~~e c~~o i t ~~’ r e c o , e — , f~.c t ~~~r t h a t  i l ’ c e s  t n e
c o s t  c r — ~~t i o —  ~~~~~~~~~~~~~~ by b a s e  o e r s o ~~~e i o — . i r . : e r e s t
— a tes ~~— :  C c u m ; ~~~~t ~~‘e .  ~~~~~~~~~~~~~~~~ c~~~i t a ~ a~~ 0 & ~ costs
~— e ~d c e ~ to s o ~~’-ce ter ari~ c ’ s c ~~a r g e  c o s t s  ~~e , i o u s i v
3 : ~~ to  ~~c’i~~~e ~ tote. i e a r ~~v co s t f o r i  t r ie  e it ~~~~s o i o ~ ~~~~~~~~ O h m s  c o s t  Oj ’  5e u s e d  t o  c o — :~~re t he
be~ e’~ t~ a—: cost ef’e c tiv e i ess ~~

‘ c i f f e r c r , t sc~~ce  net.~ork s .

~s :an t e  s .~e ’  ‘r t h e  e~~ — o e  ~~r o i ~~d nd , o t ’ e  ~~~~~iiçT a b e e~ “Ex: S :~ ~~C:L :T :E5 C0S~ ” i s a ’ :o : — o v d e d .  t n
t~~e c a s e  ~~e e  : c ’ t c s  o ’ :— ~~ : !s:~~:e ne~~~or  a r e  a l r e a ~~

,
~~~~ •~~~~~ . • s o i c - ’ — a t e ’  om ~~o~ • ~e : or : a , s e w ~ :e
~~e a t ’ — ~~~t : a ’ t s .  e t c . ~~. 

- --
~~~ ~~~~~~~ 

:~~~~~. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ : a —
~~~~~~~ 5~~c t ~~~:t e c — o —  t ’~ :cs ~ ~;—— ~~ry to  c c t ~~~n

t ie ~~~~~~~~~~ cos~ ~~
— t~~e c a s :~~o -~ —~~. O Q  S J S :’~m . ~ ‘y O!~~Q t

¶12

.

- ~~~~~- -~~~~-~—~ ---- rn —--~~~—~~ —~~~~~~~ —~~~--~-—--- —



have so~’e y pe  of  ce n~~ra1 w a s t e ~.a~~er t r e a t t ~en~~. t n  the
case where the pr og ram cafls f or a mor e ad v an ced :rea trnent
chain than t h a t  e x 1 s t ~ ng ,  onl y the c o s t  o f upgrad i ng shou ld
be ass ig n ed to the reuse system ari d Hsted under “NEt
COST ...
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SECUO N tY

BLAN K DATA DECKS

This sect ion includes a copy of each of the eng in e e r i n g
forms tn~~t w i f l  be neede d and als o an en ti re b l a n k  comput er
f o r r ,  bo o k l e t , tha t  c o n t a i ns  at l e a s t  one of  e v e r y  page
nee ded . p 

-

t t  Is extremel y unl ik ely t h at all pages and lines of
the com puter form deck w i l l  be used . The d ata boo k let —

is pr ov ided to acce pt the irax ‘~jm ar~’ount of data that the
pr ogram car hand l e. A tvp i c~~l r~.work w i l l  use rou çhl y
one-th i r d to on e-hal f of the av~~ 1ab le deck p r ovided he re .
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SOURCE WATER QUAL ITY/COST

Concentration (ma/I)
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