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SECTION 701 .3
FORMU LAT I ON AND EVAI LJA ’1 IO N OF
SLUDGE DiSPOSAL ALTERNAT iVES

Scop e and Object ives

The i n i t i a l  cost e f f e c t i v e n e s s  screening of a l t e r n a t i v e

wastewater  management plans is based on the  uniform appl ica t ion  ot a

single represen ta t ive  sludge disposal  system . Social , economic and

environmental  screening of cost e f f e c t i v e  plans f rom various a l terna-

t ive c i t o s or i e s  r esu l t s  in a f u r t h e r  reduct ion  of the f i e ld  of cand i-

da t es , based on was tewa te r  process and disposal  considerations alone .

Befo re  proceeding to a de t a i l ed  evaluat ion of sludge disposal  systems

f o r  the f i n a l  f ie ld  of was tewater  a l t e rna t ives, i t  is necessary to

demonstra te  whether  or not the app l icat ion of a l ternat ive  sludge

disposal systems would e f f e c t the  in i t ia l  se lec t ion  processes.  There-

fo re , the first obj ec t ive of t h i s  sect ion is to formula te  a f ie ld  of

slud ge disposal a l t e rna t ives  and eva lua te  the i r  potent ia l  impact  on

the I n i t i a l  screening of was tewate r  a l t e r n a t i v e s .

The Ci ty  of Spokane sewage t r e a t m e n t  p l a n t  ( S r i ’ ) , upgraded

and expanded in accordance w i t h  DOE d i rec t ives , is a m a j o r  & I e i i i e n t  i i i

all a l t e rna t ive  was tewater  managemen t plans . A comple te  sludge pro—

. cssing system cons is t ing  of anaerobic  di ges t ion , vacuum f i l t r a t i o n

and s a n i t a r y  i a n d f i]  1 is included in the commit ted p l ans  fo r  upgrade

and expans ion .  Al though co m m i t t e d  to a s p e c i f i c  p hy s i c a l  p l a n , a

c o n c u r r e n t  s t u d y  has been prepared t o  e~ a l u a t e  o ther  s l u dg e  d i sp o s a l

a l t e r n a tiv e s , par t  lou I ar l  v l and  app l Ica t  Ion .  The c on c u r r en t  s t u d y

701 .3— 1
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was prepared by Bovay Engineerm Inc. under contract to the State of

Washington Department of Ecology (DOE) and applies specifically to

the upgraded and expanded City STP. A second objective of this sec-

tion is to evaluate the results and findings of the DOE study for their

application to the candidate wastewater plan alternatives.

The final objective of this section is to formulate and

apply alternative sludge disposal systems to the leading wastewater

management plans for cost effectiveness and social, economic and envi-

ronmental evaluation . This process will make maximum use of the DOE

study where applicable.

Alternative Sludge Disposal Sys tems

Consideration of the sludge process ing decision tree shown

in Figure A together with the constraints discussed in Section 603.3

leads to the formulation of the following candidate plans.

Plan S. This plan consists of sludge stabilization ,

dewatering and disposal of dewatered cake to sanitary landfill. Sub—

alternatives considered for stabilization include aerobic digestion,

anaerobic digestion , chemical treatment , heat treatment and lagooning .

Subalternatives considered for dewatering are vacuum filtration ,

pressure filtration , centrifugation and dry ing beds.

Anaerobic digestion is selected as the representative

stabilization process and heat treatment Is selected as a subalterna—

tive for second stage or design stage reconsideration. Aerobic

digestion is eliminated as not cos t e f f e c t i v e  except  in very small

701.3—2
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sites . Chemical treatment is elimina ted fo r  cost reasons and the

fac t that it does not provide any reduction of  volatiles or volume .

Lagoons are judged to he infeasible throughout the study area because

ot their nuisance potential and space requirements when applied . i i  a

plant site.

Vacuum filtration is selected as the representative dewater—

lag pro oss. Centrifugation and pressure filtration are considered

equal alternatives on a cost l evel but the factors affecting choice i u

;e rtormance between vacuum filtration , pressure filtration and cen t r i—

fugation are so specific to the properties of the sludge that the cho i.c ,

Is a design level process. Drying beds are eliminated from t h i s

alternative plan which is to represent processes feasible at the treat-

ment plant site due to the space requirements. Drying beds are I n t o r -

porated in another plan for remote location .

In suI~~ary , the basic Plan S consists of anaerobic diges t ion ,

vacuum f i l t r a t i o n  and t ruck  haul to  sani ta ry  l a n d f i l l .  Also Included

are concen t ra t ion  of raw sludges as necessary for  optimum use of

digestion tank volume and reconcentration and conditioning before

vacuum filtration , again to provide optimum utilization . For the

suhalternative utilizing heat stabilization , a process comparable to

Zimpro Intermediate Pressure Oxidation is selected .

T h e  basic Plan S is equa l  t o  the commi t t ed  t ac i l it i e s  in  t i e

expanded and upgraded C i t y  STP and i s  r e p r e s e n t a t i ve  of the ~o m p a r a h I e

alternative in the  DOE s tudy  (Bovay  197 5) .

A po t en t i a l  s u h a l t e r n a t i v  b r  d i sposa l  ot the d r i d s l u d 1 o

701. ~~
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cake is application to agricultural lands or greenbelts. In the case

of agricultural lands there has not yet developed a fertilizer cost

situation in which the agriculturalist will seek out and use sludge a t

his own application expense. A first step would probably consist of

making the sludge available as a stockpile in agricultural areas, which

would have a higher haul cost than landfill but would eliminate the

landfill operation, judged a trade off. In the case of greenbelts, the

owner agency is the same public who pay for wastewater treatment and

disposal. Therefore, the haul and application costs are essentially

public costs, again a probable trade—off to landfill disposal. From a

cost standpoint these subalternatives are judged to be adequately

represented by the basic sanitary landfill disposal. These subalterna—

tives have their place of recognition in environmental considerations

and possible implementation at a later date. The sanitary landfill

method would be a necessary fall—back position when total production

is not taken by these potential beneficial uses.

Plans T—l and T—2. These plans utilize the agricultural land

application of stabilized liquid sludge. Plan T—l provides for appli-

cation to dry land agriculture and Plan T—2 provides for application

to irrigated agriculture. These two land application systems corre-

spond to the systems explored in Bovay (1975).

Stabilization subalternatives considered comprise the same

field discussed above under Plan S and for the reasons given above

anaerobic digestion is selected as the representative process.

Subalterna tives considered for transport of the liquid slud ge

701.3—4
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to areas of ap p l i c at  ion  ar e  t r uck  hau l  and pi pe l ine .  These s ub a l t e r n a —

tives must  be kept  open since the cos t e f f e c t i v e n e s s  i s  a f u n c t i o n  of

the combination of d is tanc e and q u a n t i t y .

There are a number of subalternatives to be considered for

the process of distribution and application on the agricultura l land .

These, like the transport subalternatives are affected by distance and

quantity as well as by whether applied to dry farmed or irri gated land

and must be kept open for analysis on an individual basis.

The climate which produces a long season of f r o z e n  grounds

and the s p e c i f i c  c ropp ing  p r o  t ices p lace cons t ra in t s  on the t imes at

which li quid s lud ge can be app l i ed  to the  soi l .  These c o n s t r a i n t s  in

combinat ion w i t h  t h e  large volumes  of da i l y s ludge  p r o d u c t i o n  p rod uc e

a requirement  for  large volumes of s torage , volumes not fe~~~ih1y p to—

vided at treatment plant sites. Therefore , l a rge  vo lume s t o r a g e  at

remote si tes is a requ ired process element  toge ther  w i t h  a p p u r ten a n c e s

to w i t h d r a w  f rom s torage  fo r  app l i c a t i o n .

The elements of Plans T— l and 1-2 canno t  be d e s c r i bed

spec if icall y for all applications due  to  t he  number  of open suha l ter—

natives. In genera l terms a typ Ec a l Plan T c o n s i s t s  of the f o l l a w ’n g

elements:

1 . Auae oh I ~ d I g*. st ton

2 . Tr ansp~~r t I rum t he  t rca t m eu t 1 o a pp I i ~
- .i I. i on s i t  e

a . By pump st at  I .  in n  and pi pe lin t
h. By t a n k  tru ck

3. Se.tsou i I stor5iCe at t Ito .ippl l e n t  l o u  s i t e  i s  I I ~~I o u t  h
pond s eump 1 ett’ wit ii d r t d ge I or wi t lid t v t I

1 0 1 .  3— 5
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4. Application facilities

a. Distribution
(1) Pump and pipelines
(2) Tank truck
(3) Mixed with irrigation waters

b. Spreading
(1) Piped sprinklers
(2) Vehicular spray or injector
(3) MIxed with irrigation waters

The criteria to be met in detailed formulation of sludge land

application plans are contained in EPA draft supplement to Federal

Guidelines issued November 1974 titled “Acceptable Methods for Utiliza-

tion or Disposal of Sludges.”

Plan U. This plan provides for air drying of stabilized

sludge with disposal of the dried cake to sanitary landfill. Subalter—

natives considered for stabilization are as discussed for Plan S above

with anaerobic digestion selected as representative. Subalternatives

considered for transport of liquid stabilized sludge to the drying

bed site are pipeline and truck haul.

Climate again provides a constraint on the air drying season

with open beds. Subalternatives considered are enclosed beds for year

around operation (at greatly reduced winter rates despite shelter) and

open beds for seasonal operation with between season storage. Open

beds of much lower cost are selected as representative .

Plan U typically consists of the following process elements:

.1. Anaerobic digestion

2. Transport of liquid sludge to dry ing site

a. Pump station and pipeline
b. Tank truck

7 0 1 . 3 — 6
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Seasona l st o t t ~~ e in  I I tied art h put w i  t ii d red ri w i t  i i—
d r aw a l .

Open a i r  d r y i n g  bed s , underd r a i n e d . (tliiderd ra inage
re turned  to the  t r e a t m e n t  p l a n t  by p a r a l l e l  p i p e  t r a t i s—
port or return t ruc k t r i p . )

5. Load and t r a n s p o r t  d r i e d  s l u d ge  to s a n i t a r y  l a n d f i l l .

The d r y i n g  b i d s  w o u l d  be I ui ~tt ed t yp lca  i i  v non a remote

s a n i t a r y  l a n d f i l l .

The a g r i cu i tu r a l  or  gr e e t i h c l  I ~ip ~ I I c a t i o u i  st ib a l  t erna t Ives d ~~~

cussed under P1 an S a r i  eq u a l l y  app i i cab le t 1) P1 an U. l i i i ’ same on—

elus ion  Is reached that the has 1 ’  san I t . i r v  l a n d f i l l  suh a l  ternat lye

adequa te ly  r ep resen t s  the  c o s t s  f or  but  Ii bu t  tha t r e c o g n i t i o n  shou ld

be g iven  to p otent  m l  env i r o n m en t a l  d.i fferen~ es .

Plans V—l and V—2 . ‘t h ese p 1 ans prov ide t or i ni in er at  ion  of

slud ge to an ash residua i wh i oh  i s  d I sposoil t o san i t  a r y  I and I i l l  . A l l

inc ii ie rat  ion suhal t e r n a t iv e s  requ i r e  p lot  t e a t  m i n i t  1w m e c h a n i c a l  dow .tt or -

ing to reduce fuel r e q u i r e m e n t s  to f e a s i b l e  levels .  Su h a l t e r n a t i v e s

considered for the pretreatment are cen t  t i i  uge d ewit t L I  l u g  i t t  raw

slud ge and vacuum f i l t r a ti on  d e w a t e rin g  of d i gested slu it ge. the  f o r m e r

Is s i g n i f i c a n t l y  more cost  effec t ive hut t he  l i t t e r  is Includ ed t o

r epresen t  the  p lan an a l y z e d  In Lho DUI~ S tudy  ( Bovav 19 Th )

Suha lt e rnat  Ives c o t i s  Idered fo r  the inc I n or at  Ion process

I t se l  t a r e  mu i t i p le  h e a r t  ii and I i t t  d i  .‘e t I  b&~d . The ins I sd o ct  ion Is

considered a design l e v e l  . t t t a l y s l s .  ~l i i l t  h u e  beau i i i  I n c  i n e r o  Lou i s

selected is lopr eseut . t t  I vi t) e i  h i t  ‘l ’’ ( u X t  OTI S  l v i  u ) S t  ~b , $ t  a a l t

a val lab I t .

70l.~~-1
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Plan V—l consists of raw sludge conditioning, dewatering by

centrifugation, multiple—hearth incineration and ash disposal by sani—

tary landfill.

Plan V—2 consists of anaerobic digestion, vacuum filter

dewatering, multiple—hearth incineration and ash disposal by sanitary

landfill.

Plan W. This plan provides for production of a sludge dried

and sterilized suitable for marketing to the general public . The

finished product has 5.5 percent moisture and contains about 5.3 per-

cent nitrogen and 3.9 percent phosphorus (EPA Tech Trans Sludge). The

process usually consists of dewatering raw slud ge by centrifugation or

vacuum filtration and flash drying In a special equipment similar to

C—E Raymond. As utilized in the DOE Study for the City STP a sub—

alternative process is used which includes digestion, vacuum filtration

and flasa dry ing. No net return on the produc t is credited . It is

assumed that the dried product would be furnished at no cost to others

for enrichment with fertilizer chemical , packaging and marketing .

Plan x. This plan provides for wet oxidation of conditioned

raw sludge with centrifuge separation of the inert residual and truck

haul to sanitary landifll. The wet oxidation process is assumed to

be equal to Zimpro High Pressure Oxidation which produces a 70%

oxidation.

Effec t of Sludjy Aite rnat ives on I n i t i a l  ~u rei nc~ of ,is t i ’w~t n r P1 an

Wastewater Candid ate Plans, I n i t i a l  scr ee n i n g  of a l t e r n a t i v e

701.3—8 
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wastewater management  p 1 i l l S  I i S O  I !  s I ~~~~~~~ t ion of an i U It . I.i 1 field of

p lans , not count  ing “ITO .0 t in ” p 1 ii  s t a I I old o f  n iiw as I ol lows :

P j a i u  ELement

A (C+NS) - sw , SV-sw
h C—sw , N S - i I , SV— sw
C (C+NS+SW)sw
I) ( ‘ ‘ -t-N S ) -sw! Ip, SV— sw/ i  p
E ( t : + N S ) — i I — s w , S V — l 1
I’ ( ‘ -t-N S ) — l  1 , SV—l I
C (NS +SV )— li , C — s w f l p
H C— sw , N sw , SV— sw
I ( C t N ~~) — s wt , SV—sw t

I n  addi t ion , t h e r e  a rc  t w~ ~I I I )  .1 1OI1 ~ p l i u t s , one In which

Spokane V a l l e y  (SV) takes no a t ion . i i u d  l e r u  ins  W I t  it on s i t e  d I 511USd 1

and one in w h i c h  N o r t h  Spokane (NS)  t akes  no .o t i~~n auud con t inues  w i t h

on site d i s p o s a l .  The no ~t & ’I ion  p l a u i s  do not  l ead o i lw m t  roduct ion

of plan elements  not  al  read , I n o !  t id e i !  .i In iv

F u r t h e r  screening r e s u l t 5  iii a t o o; on I l a n  A and i t s

va r i an t s  as t he i cad ing 01 ) 111 ender . T h -  v a r i a nt s  a r i  t lie “no .ie t Ion ”

alternati ve I or t h e  SV component  and t h e  poss ib le  I u t u r e upgrad ing  to

meet I n t e r p r e t e d  1.985 s t andard  by OuII cI sian to Pl . i i i  I) w i t h  i n t l  I t r i -

t i o n — p e r c o l a t i o n  land app l  i c a t  ion i n  1 len ut  s u r f a c e  w a t e l  d i s p o s a l .

All  of the forego i ng s O r t i e  ar is based on t h e  app i  ic a t io n  of

the  same sol j ds process ing sy s t em t o  i i i  i t i - m at  l v i ’ s , i i ame ly  anaerobic

d igest Ion , vacuum f i l t r. it  ion and n il ;  i t  ~urv I i i i d f  11 .1 . i t  is  l iecossar\ ’

t h e r e f o r e  f i r s t  to determ i e i t  cons  I b r a t  i o n  i t  a I t  ernat lye  s l u d g e

disposa l p l a n s  would  I ~ n I I  t .  t a t  I y , u f t  ~ t I ose I n i t  t a  I so 100 1 11 ng

op e r a t i o n s .
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Note that  tho nine was tewate r  candidates  listed abov e involve

only four d i f f e r e n t  p o t e n t i a l  t reatmen t p l an t s , t h e  Ci ty  SIP , North

Spokane , Spokane Valley and t a in t  Nor th  Spokane—Spokane Valley. The

latter is a lagoon treatment p l an t  which does not have a yearly slud ge

disposal problem , thus reducing the sites for  considerat ion to three.

Possibl ci El f o ct  on R e l a t i ve  Cost . In order f a r  s l udge  a l t  er—

natives to possibly e f f ec t  the re la t ive  tota l cost of wastewater  p lans

as compared wi th  use of a s ing le sludge management p l a n , a s i tua t ion

must arise where a lower cost sludge alternative can apply to some

wastewater plans and not to o thers .  Considerat ion of a matrix composed

of vastewater plan elements  and slud ge a l t e r n a t i v e s  ind ica tes  on i y  one

s i tua t ion  where such a p o t e n t i a l  arises. This sit u a t i o n  arises in

connection wi th  land app l i ca t ion  where wastewatcr  p lans  u t i l i z ing

irrigation can provide lower s lud ge lana a p p l i c a t i o n .

Sp e c i f i c a l l y ,  the cost of p r o v i d i n g  slud ge app l i ca t i on  to

land in con j unc t ion  w i t h  (C+NS)— sw or ( C + N S ) — lp  would cost more tha n

if provided in conjunc t ion with t~C+NS)—i . The reason for this is that

par t  of the  cost of a p p l i c a t i o n  of slud ge to the  land Is a l ready

covered in the c o st  c t ’ i r r i g a t i o n  d i s t r i b u t i o n .  This  po t en t i a l  saving,

however, could not h-g i n  to ul t se t the l a rge  to t a l  cost d i f f e r e n c e

between w.tstow ,utar p l.iui s (CI N~ )—sw or (C+NS)—lp and ( C+NS)—l I . There—

fore , t h i s  ci -ad i t  i o n  would  n e t  i l l  oct the r e l a t i ve  cost e f f e c t i v e n e s s

rank ing  of these w, l s t  ew , i t  or al ternat I yes .

I t  Is  c i b i u i ’ lu ded  tIu.it c on s i der a t i o n  o t  s l u d ge  ;il ternat .Ives

with  wa s towater  , t l t e r n . i t  Iv~-s w o u l d  n et  s i e t i l t  l int lv i t  t i - c t  t o t a l  cos t

7 0 1 . 3— 10

- 5  ----- ~~~~ - 5 - ’ -— ----5 -5--— -5 5- - 5-- .-~~~~~~~~~~~~~~~~~~ -’----—~~~~~~~~-~~~- - 5



- -

e f i  O t t  Iv enoss  t . t t i h l ; i 1 - 01 w a n t  w I  . 1

T h i s  c u n s l d t r a t  t o l l  d i n  i i .  i t  t o t  t ank1n~ I S p iu k a i t i ’ V i i  I.. ’

alternatives I or t t i c  s. ni le  r i - . i n i  as - I ml mu ri Spec if l~ .i I 1 y 1) 0 • .11150 SV i i

LiSt’S lagoon t rca tmen

a; s ft I o I’ I , . ‘ i t  I ~ oc i.t l ‘ . ‘i S  l i i i 
- - i i  I i t ’ . I a I i i  i t  I Va l i i

In a manner  sim ilar t o  th at ri - i ,a rding ci t- I i t  to i l ‘ ‘ . ‘n .- s s , s l t i ~l~y j l t e t

nat Ivos o . i i t  i t  I e ct  t h e  avcr.l I I r a n k i n g  u I  w a ;  t ewii t o r  1 1 inn ) I , i i i

v a r io u s  comb t i i , i t  I o ns , t h er e  w or e  ti lt I r u t  i t  u , i l  i t t  c~ I s  On the .i i t -p

tab  ii ity  01 (1 ther - I ement  . l e t examl) le , t h u  is ml ~I i t u i -c a, it a p a r t  I —

u-ular slud ge alternat ive when . oiut ; iii.t w i t i t  a p art ion h a t w ,~~ t e ’w ; l t O r

a Iternat ly e  a f f e c t e d  its environment_ il 101 opt ;tb I I  i t  v , b tt t i i i  i n s t  L I l a —

t ion wi th  an i lt  her w . ts tew a  tt ’ I p l a n  h a d  110 . 1  f e c  t oL t he Opl)u)S ito ot t ~~i’t

A c a nv a s s  ol a m a t r i x  of w a S l . e w . t t t -l and sludge a l t e r i i ; t t  I V i ’S

Indicates that there are  no synerg ist Ic o t l  e t s e x c ep t , ,,~ ;; lii , In the

case of  c omhl n ing s 1 udge 1.111 ,1 app ! I c at  I n t i  w I t  h want ewa t e l ’  a p p  I l i lt 1011 .

~ I tico s lodge I and app 11 cat i . i i  can  be comb i ned .11 1 h1- same a rca w i t  Ii

w a s t ew a t er  laud l r r i g . t t  11)11 , t h e  Impacts el  thu. ’ two i d  Itins are not

add i t i ve  in t lie same sense t h a t  s 1 tid go I and 1 pp I i  i a  t ion is when  comb f i l e d

w i t h  a s u r f a c e  water  or p er c o l a t  i e t i  d i s p o sa l .  T h e r e t i r u - , t i e g a t  l i e

impacts  ot t h e  s l u d g e  and w a n t  ew ;t t  01 l anuh a pp l  t ea t  l i i  would , In corn—

binat  ion , tend to he no w i l l  Si ’ t Pan  i t t  h er  c i  t ’ u l ef lt  . il  In ’ . I t  land

app .l b a  t ion ut s lud ge p r ov es I i ’ he  if en I r a b  I t Ii.l W u t t  Id t end t o  I - i f  so

t h e  en v i r onu i en t a l  r a n k i n g  of w a n t  ‘s l i t  disp osal t o  I l ’ r t c , a  ion  r e l a t I ve

to Its ranking without o C . l rd  to s ti.t pc il l -~ii ts.i l

( .uit t h L ~~ ’d (’ . -~~ t a d  l~~~ - I - , i t  i-: i t S .  I:~ t h o t  h a n t  .oid
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environmental, concerns, the combination of sludge land disposal with

wastewater land disposal tends to raise the relative ranking of both

elements. The overwhelming cost disadvantage of irrigation disposal

to land for this study area is so great that these combined effects are

judged to be inadequate to affect overall wastewater plan ranking.

Therefore, considering the possible effect of alternative

sludge plans, Plan A remains the most favorably ranked wastewater

management plan.

Sludge Facilities in City Treatment Plant

As for wastewater management alternatives, the sludge pro-

cessing elements of the committed expansion and upgrading of the City

treatment plant are regarded as existing and as comprising sunk costs

in cost effectiveness analysis. The committed expansion and upgrading

provides anaerobic digestion and vacuum filtration facilities for 40

mgd capacity sized to handle sludge produced by year around phosphorus

r emoval accomplished by alum precipitation in the secondary in addition

to the normal prima ry and was te ac t iva ted sludges.

Bovay (1975) describes the sludge facilities being incorpo-

rated in the proposed enlargement as follows:

1. Gravity thickeners for primary sludge

2. Flotation thickeners for waste activated sludge

3. Three anaerobic digesters at 275,000 cubic feet each.

4. Six vacuum filters, each 12 feet diameter by 16 feet
long

701.3—12
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S. Four t r u L  L; t i t i  I ud go ;a h’o haul  to  land i I I !

Ml elements which Ut 1 1 1 � - c t h e  C i t y  Si’? share the b i t  u at  ion

where c o m p l e t e  a na e r o b ic  d I g es t  I o~ , i i ; , i  v a ,  u i i i n i  f i l t r at i o n  f a c i l i t i e s  are

prav ided  as a sunk i- t n t .

Co no u r rent  SI ~~~~~ ~~~~~~~~~~~~~~

I n t r o d u c t io n .  The study prepared by I3ovay Eng Ineers , Inc .

i cr  the St . it  ~- of %4ash I ngt D ep ar t tuuen t  1)1 Coo l  ogy hears  I b te t It I

“Report  on F e a s i b i l i t y  Study of W a s t e w at e r  So l id s  App l  ii at Ion to  Land

ar Spokane , Wa sh ing ton ” and wan comple t ed  in  May I~ l~’S. ‘l’h i ’ Bovay

report  is most  signit ’ I can t to t l i t ’  I or mu l at  io n  and o v , i l t i , i t  Li t i  ot  slud ge

a l t e r n a t i v e s  he re in .  For t i ;  i s  r c , t su t I 1  i t  n I ;n ~li ngs  , c r i t i ’ l’ i - i  and

methodo logy  are abs t r ac t ed  b r i e f l y  b e l o w  and i n ur e  ex t e n s i v e l y  in

Append ix  I .

S c .  The I)OE study (Bovav 1975; m a  I v / e S  t i t e  e co n o m i c s

and envi ronmenta l  impact  of t h e  app i  l i , l t  ion of li q u i d  s t a h i l  ized s l u d g e

to dry  and i r r i gated a g r i c ul  t u r e  f rom the proposed enlarged and

upgraded C i t y  of Spokane sewage  t r e a t  mert t 1 an t  ( S I P )  . The economic

elements ot the study arc  f u r  t h e  STP oper i t i n g  a t  i t s  d e s i g n  t ;ip ~t c i t  \‘

u t  40 mgd and w i t h  ye a c — u  r ound  85 p e r u  out  phosphorus  re tl ioVa I . DIsposa l

S ite s are ooflS idcr ed I n  an  . t r e , I  Up 11) 30 n i l e ’S in  t hue S I I ’  . Fe 1 l o w i n g

a d e t a i led  an a lys i s  o t  s it u ’ sp i l t  t~ l a nd d i p !  f i ’~~t I i t u  a h t e r t i a t  i v e n ,

the  highes t ranked i s  compared w i t  hi Iii • ‘ t ion  — land .tp iu i l c . lt  t O l l  .t  i t  ern a—

t byes.
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Summary of Conclusions. The DOE study conc ludes that land

application is feasible but more costly than vacuum filtration and

sanitary landfill. The proposed enlargement and upgrading , now under

construction, includes f ac i l i t i e s  for  vacuum f i l t r a t i o n  and sani tary

landf i l l .  A recommendation is made that additional on—site agronomic

studies be made to establish f i rm cr i te r ia  for  land appl ica t ion before

fu l l  scale operat ion is actual ly  undertaken . There is no recomm endat ion

either to continue with the planned vacuum f i l t r a t i o n  and sani tary

landfill or to change to agricultural land application. Presumably ,

the recommendation is to continue with vacuum filtration and sanitary

l andf i l l  whi le  making addi t ional  tests  fo r  land appl ica t ion and moni-

toring progress in the field na t i ona l l y .  I t  is pointed out that  the

present unfavorable cost for  a g r i c u l t u r a l  land app l ica t ion  may change

as f u t u r e  increases in c hemical and energy prices raise the cost of

vacuum f i l t r a t i o n  and f u t u r e  increases in f e r t i l i z e r  costs make the

nut r ien t  value of sludge more a t t r a c t i v e  to the farmer .

The DOE study indicates that  the most favorable  agr icu l tu ra l

land appl ica t ion  system and locat ion will  have to ta l  costs of $123 per

ton of dry solids as compared wi th  $90 per ton for  vacuum f i l t r a t i o n

and s a n i t a r y  l a n d f i l l .  This comparison is based on inc luding all

costs f o r  bo th  systems ; tha t  is , the proposed f a c i l i ti e s  now under

construct ion arc not regarded as sunk costs .

App l i ca t ion  to dry land a g r i c u l t u r e  is i d e n ti f i e d  as more

cost e f f e c t i v e  than t o  i r r i ga t ed  a g r i c u l t ur e  and the  reg ion extend ing

from Ind ian  P r a i r i e  west  to Rear d in is de te rmined  l i t  he the most

701 . 3 — u i
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f a v o r ab l e  I i~~~ U t  l i i i  fri~ ’i b o t h  c O S t  i i i , !  ‘ I ;  i i  , : ! ln i ’n t , i ]  mi d, t C o n S t d e r a —

t i on s .  At design loading ctindit ions , the  ;r . a  r equ i red  Is estimated at

f rom 6 ,000 to 8 ,000 ac re s  f o r  IL- c and 2 , 001) t i  a c r e s  fo r  i r r igated

ai ) 1t I i c ~t v i o n .  The c r i te r i a  l i m i t in g  a p p l i c a t i o n  r a te  is the  a b i l i t y  of

the crop to  ass imi la te  t h e  n i t r o g e n  coo t  ~~i i t  of t h u  s l u d g e -  L i f e  of

the  a p p l i c a t i o n  S i te s  re o iv i ng  s l u dg e  i s  e st i i~ ate d  on the basis  ol

the r a t i on  exchange c a p a c i t y  o l  the  s o i l  to f i x  t o x i ca nt s .  The i n t i -

mates  range fr o m  57 years  fo r  i i r v  f a rme d  t o  168 yea r s  i r r i g a t e d  l a n d .

Analysis of th ree  non —land  ap p l i ’ a t  ion a l t e r t u a t i v e s  de te rmined

t h a t  di ges t i on—vacuum f i l t r a t i o n — l a n d f il l  m t $90 per  ton 01 dry  sol ids

was more cos t  e f f ec t i v e  than  vac uum f i l , t r a t i o n — i n c i n e r a t i o n  a t  $133 p er

ton  or v a c u um  f i l t r i a t, i e ~ ‘ - d r i  ug a t  $ 1 6 3  ~~~ ton.

The basic economic analysis of l a n d  upp l i c a t l o n  a l t e r n a t i v e s

does not t ake  c r e d i t  f o r  the  value of c ommercial  f e r t i l i z e r  d i s p l a c ed

by n i t r o g e n  in the  app l ied  sludge. A s c p i l d t e  c a l c u l a t i o n  fo r  t h e

most f avorab le  s i t e  unde r  dry fa rming  ~oiiditions concludes tha t  the

disposal cost per ton wouLd be reduced f r o m  $123 to $ l lb .~~ ’~ Thi s

calculation is based ott a c u r r e n t  p r i c e  of  $0 .22  per pound o f  n i t r o g e n

avai lable  in commercia l  ammonia f e r t i l l z t ’r s .

EPA Guidel ines

The DOE s t u d y ,  igi v , uv  ( 197 S) , makes r e f e r en c e  to  EPA G u i d e l i n e s

fo r  sludge d i s p o s a l  d a t e d  A u g u s t  [ i )  7 -. . , \  f u r t h e r  r u -v l s i  oui t o  these’

( l )
~f hi s  c , t l i  u l a t  l i e  ott ~~~r I n  b a s i , l l ies ‘ I t  , u h l m t c , r Iii t i t v a \ -  ( i ~~7~~) ;

it is slst~’i i n  annua l  i ’ ’ 5~ t - t ’ i u t  , t t $1 ‘C — , ‘ tlU l o t  i ~~~~ t o n s  p i t  s e a t ’ .
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guidelines is dated November 1974. There are several changes an~1 add i—

t Lj u l S .  One i s  in the l imi ta t ion  c r i t e r i a  for  heavy metals  which is

changed from a zinc equivalent of 5 percent to 10 percent which would

Increase the site lives calculated b y Bovay (1975). Otherwise , the

revised guidelines would have negligible impact on the  basic conclusions

of the DOE stud y .

~~~~~~~f i c~ jice of the DOE Stud y to Was tewat e r  Plan Al ternat ives

As indicated in the foregoing abs t r ac t , the DOE Study pro-

vides a cost effectiveness and environmental ranking of land application

s1udt~ alternatives and a cost effectiveness ranking of certain non—

land sludge alterna tives for the City STP operating at 40 mgd. These

results are directl y applicable to all wastewater alternatives which

util i~~ the City STP in general and are specific to those plans which

combine the flows of North Spokane and the City to the City SIT. The

forecast flow of the combined North Spokane and City wastewaters is

40 mgd at the  last year of t h e  p lanning period , year 2000. A l l  of the

n ine  and i da t e  wastewater plan alternatives utilize the City STP and

six ~f the nine , including t h e  most favored Plan A , call for combining

N o r t h  Spokane and C i t y  flow s .

‘l i i i ’  cost c f f ~~c t iveness a n i  i ’UV i r ou t m e n t a l  s c r c e u u i n e ’  in the  DOE

Study of a l t e r na t i v e  l a n d  a ; ’ p h  ica t ion  s i t e s  fo r  s l u d g e  is d i r e c t l y

app l i cab le .  The co n c l u s i o n  h i - u t  S i t e  6 is the mo st  s e t  i t a b l e ’  s i t e  f rom

ii cost  and u - u i - f l  r s u u n u u ’ u i  t i  1 C ‘ ui -i  I i l e r a t  ions  is adopt  i i  h e r e i n  an t h e

r e ’p r c s& - u t i t lve land  app  i a t  ui s i t e  f o r  a l l  p l a i t s  wh i ch r i t i l  i ze  the

l i t v  ~‘IP .
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‘I he ’ cost  ~ f f e c -  i v c ’ u i t ’ s s  I e n n u i  r rsons in t h e ’ DOE St ~ l v  I or t he

opt imum sludge land a p p l i c a t i o n  a l t e r n a t i v e  w i t h  t h r ee  o the r  s lud ge

management a l t e r n a t i ve s  is a p p l i c a b l e  and adopted  h e r e i n  f i t  i ;m t e’g rotiun

with other possible  a I t  ci  i t t  ives . l’he DOE s t u d y  d i c e s  n et  p rov  ide an

envIronmenta l  screening of sludge  , m l t c r n s t i v e s  o t h e r  t i t a n  t ha t  c o m p a r i n g

land a p p l i c a t i o n  s i tes .  T h i s  s t u d y ,  t h e r e f o r e, takes  t h e  i ’~~st ef fec -

tiveness cu)mpar lson f rom t h e  DOE stud y f o r  m u u r * p la i t s  and i -o nn i d er s

the  need f o r  or the r e l a t i v e  p lo t  c o f  ad d it  i o n a l  p l ans  m u d  d e v e l o p s  an

environmental  screening fo r  a l l  s lud ge a l t  cl int  ives app lied t o  the C i t y

SIT .

Cos E f f e c t i v ~~~~~~~~ f S l ~m d ’ ~i C l . o i s  !o i C i t v STP

The r e su l t s  of t h e  c o s t  c o m p a r i s o n  deve loped  in  t h e  DOE s t u d y

are summar ized  in T a b l e  I .  i ’O i i [ i u i  I s : m a t  I’ a h l e  1 w i t h  t h e  a l t e r n a t i ve ’

s lud ge disposal  systems di” - ’ & ’ h O l ed i n  a p r e v i ou s  p ar a g r a p lu i n d i c a t e s

tha t  the DOE study includes all except time tollowing:

Plan P c 5 ’ i f tt  l o r e

U Di ge s t i on , a i r  d r y i n g  a t  a r e m o t e  s i t e ,
and d isposa l h i  s a u l  t u r v  land t i l l

V—I ( c h i t  r i t  i t p m t  l u  and inc  l i i  r at  Ion

X Wet i x l i l , m t  ~ s i t t

*Co n s i d e r i f l g  the  d r y  I a r m  and i r r  1 1;a t ‘il I n e i l  i j ~~~i i i t  I o n  p l u m u n  u s
s u c l i a  1 t e ’ r u e u t  ives.
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For the s i tuat ion where the di gestion and vacuum f i l t r a t i o n

facilities are a sunk cost , Plans V—i and X are known to be more costly

than Plan S, diges t ion , vac uum f i l tra t ion and sani ta ry landf i l l , wi thou t

formal analysis. It is not useful to consider Plan V—l as a subalterna—

tive to Plan V—2 when anaerobic digestion and vacuum filtration are

provided as sunk costs.  Plan V—2 provides adequate representat ion of

the Incineration alternative . It is useful to consider Plan X regard-

less of its obvious cost disadvantage because It represents an alterna-

tive with significantly different environmental impacts. For the pur-

pose of environmental evaluation, Plan X is assigned cost ranking equal

to incineration , its competition for maximum reduction. This reflects

the environmental differences between the two alternatives unobscured

by cost differences.

Plan U is generally not considered practical for plants over

10 mgd le t alone 40 mgd. A brief analysis to determine its cost

relative to Plan S is made to confirm the validity of eliminating it

from further consideration. It can be shown that the cost of dry ing

beds and conveyance exceed the cost of vacuum filtration operation and

maintenance costs.

Consideration of the summarized cost effectiveness data in

Table 1 shows the strongly favorable position of Plan S relative to

the  second place  a l t e r n a ti v e  Plan  T — l .  I t  shou ld  hi’ kept  In mind  t h a t

the figures shown for P1,-u n S as taken from the DOE stitdv do not con-

sider the vacuum filtration equi pment committed to construction as a

sunk cos t .  From t i n -  v ewpo t n t  of t h i s  s t u d y  where  these committed

701 • 3-1 8 
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facilities are a sunk cost the position of l’lan S is  r e i n f o r ce d  f u r t h e r .

Basis for E 2mic Social and Environmental Evaluation

A ba8is for  evaluat ion of wastewater  management plaits is

developed in Section 401.3. The evaluat ion  of sludge management plans

as an adjunc t to wastewate r  management p lan s  follows th is  general format

wi th  modi f i ca t ions  as out l in ed  be low.  These m o d i f i i ’ , m t i i i u i s  ar e - to t o cus

on and give greates t  emphas is  to these concerns most v r i t t c a l l y  a f f ~,s’ ied

by sludge a l ternat ives  as compared w i t h  wa s tewate r  management .

in addi t ion to cos t , thc  p r i m a r y  areas of imp act f o r  slud ge

management a l t e r n a t i ve s  are  as f o l l o w s :

I. Heal th , general
2 .  Croundwater  q u a l i t y
3. Sur face  w a t e r  qua l i t y
4. Heal th  a spec t s  of a i r  q u a l i t y
5. Aes the t i c  asp ec t s  of o u r  q u a l i t y

- ‘ 6. Thermal ene rgy
7.  Elect r ica l  energy
8. Chemical  consumpt ion
9. Salvage of resources

10. E f f e c t  on was tewater  q u a l i t y
11. Reliability

On the othe r hand , slud ge management alt e rnatives in gener .d

have small or neg ligible impact in the tollewing categories ;

1. Employment
2. Comunity income
3. Tax income
4.  Ind i rec t  ec onomic c atu c i rns
5. Living p at t e r n s  an d l i f e - ; t v  I t

6. R e c r e a t i o n
7. D i s l o c a t i o n s

701 . 3- 19
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Matr ices f ollowing the above indica ted shif t in emphasis are

developed as shown in the tables summarizing the ranking of sludge p lans

applied to the City SIP and the Spokane Valley SIT. Refer to Tables 2

to 8 and 10 to 15. The narrative evaluations contained in Append ices

II and III f ollow the same format  as the summary tables and provide the

basis fo r  the developed rankings.

Economic, Social and Environmental Eva lua t ion  of Sj~~~~~~P 1ans fo r  City
STP

Plans Considered. The plans to be evaluated include five

plans formulated by the DOE s tudy  plus one p lan not included in the DOE

study . The candidate plans are as follows:

Plan
Iden t i f i e r  Desc r ip~~~~n

S Anaerobic d iges t ion , vacuum f i l t r a t i o n
and f i n a l  disposal  to s a n i tar y  l a n d f i l l .
(The system included in the c ommi t ted
plans fo r  e n lar g e m e n t  and u p g r a d i n g )

T—l Anaerobic digestion , in-- farm land app li-
cation at Indian Prairie (Site 6 per I)OE
study)

T—2 Anaerobic digestion , irri gated land
application it  I n d i a n  P r a i r i e

Ati z i e ro l i  i i ’ chii- -~ t i o n , v a cu u m  i l l  t r a t i o n ,
Inc liii ’ r , i  t i o t u  • landfi ll of ash

W A nae r o b i c  d i gest i o n , \‘ , m c r u i t m  I u t  r u t  i e e e

d r -  lug and marketing liv ethers

X Cini i ’ e u i t  r a t  ion of  r u w  s h i i d ~~e ’ , ii m c iu p t ’ - —

su re wet ox j el ,t t t ot e (70 p t ’ r i e t i t ) ,  vacuum
f i l t e r  sep r ;m ion  of s ic l ids , I m a  I d I np
sal  t i ~ l a n d f i l l .

7 0 1 . 1 — 2 0

-5—- - - 5 - -- 5- — - -’  ---—- --5-- —-- - - ---~~~~-



Schemat ic  diagrams of t h e -se a l t  c -r oa r  ivee ri,i e$~~~s are shown

in rigures B through C. All except Plan X ire as formulated in the DOE

study . Note that Plans ‘1—i and T—2 are in themselves the produc t of an

in—depth selection process lit the DOE study to determine the optimum

site from both cost effectiveness and env i ronmental stand po ints. Refer

to the DOE study (Bovay 1975) for d e t a i l s  of the evaluations lead ing to

selection of S i te  6.

Plan X is  added as an a lt e r n a t i ve  to the  r e g u l a r  combust ion

process of Plan V since it has the uni que capability of provl4 ing maxi-

mum reduction but with less threat to ~ir i cuhl u tio n than in~~ineratlon.

Plans V and i~ are utualyzed i i  t h e  form cresented in the DOE

study. It should be r i ’~’o g a i z ed  t h a t  the  p o t e n t i a l  su b alt e ru a t i v e s

which bypass the  anaerobic d i g e s t i o n  s tep would have a d i f f e r e n t  cost

effectiveness ranking and fuel use ranking. Sitice , for this study, the

anaerobic d igestion fac ilities a t - ,’ -m sunk cost , the DOE study formula-

tion results in a ranking compatible wi th  the c r i t e r i a  fo r  this study

and is adopted for analysis.

Narrative Evaluation. lnitial ranking of sludge plans asso-

ciated with the City STP is shown for each concern in Table 2. These

rankings are derived from the complete narrative evaluation contained

in Append ix II. The evaluations are relative and the ranking is in

order of desirability, front I for t h e most desirable to larger numbers

for the least desirable. Where t bue:e is judged t. be no signiticant

d iff erence in rank , pla n are raiii~c eigi -t her wi th  t h e  s ine r a n k i n g

number .

7 0 1 . 3 - 2 1
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Wei~ghted Evaluations. To transform the simple ranking by con-

cerns into a meaningful basis for eval uation, a system of weighting is

applied . The division of the total list of concerns into two groups

and the application and processing of weighting factors follows the

format developed for evaluation of wastewater plans. A brief descrip-

tion of the format and system is repeated here to make this section

s e l f — c o n t a i n e d .

As a first step to quantifying an overall evaluation, the

characteristics and concerns are separated into two groups, a first

level containing those items judged to be of greatest importance and a

second group containing those of lesser importance, designa ted Group 1

and Group 2 concerns , respectively. For each concern In each group

the rankings are first transformed into values to quantitatively indi-

cate relative performance of each plan. The highest ranked alternative

is assigned a value of one and all others are assigned fractional values

in proportion to their estimated performance relative to the highest

ranked . Where there is a quantitative basis such as cost or energy use,

the fractions are actually computed . Where there is no quantitative

basis, jud gment is used . Where the spread between alternative perfor-

mance is judged to be small, the ranking reflects this as well as the

opposite condition where the differences in performance are large . The

basis for these judgments are covered in the narrative evaluations.

The greatest impact of the bias of the evaluator arises in

assigning relative weights to the var ious concerns in each group and

between the two groups. In order to demonstrate the effects of such

101. 3— 2w
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bias and r e c o~~n 1~~e it in the - v a !  , e ~u t  ~c ’ i  ~~t c ’ cSO , a range of r an k i n g s

is applied . For Cr ü up  1, t o u t ’ r a n k i n g  plans , each totaling 100, are

selected : heav il y wei ghted  toward cast , modera te ly  weighted toward

cost , moderately weighted toward environmental concerns and heavily

weighted toward envi ronmenta l  co n c e r n s .  F i r  Group 2 , a single

balanced weight ing  is s e l e c t e d .

The selected wei gh t  l o g s  f o r  Group 1 and Group 2 c u c e e r n s  are

in terac ted  w i th  the r e l a t i v e  r a n k i n g  i f  e m  I t c and ida te  p l a n  to a r r ive

at weighted rankings. This prU i ’ess is shown in Tables  3 t h rough  6 fo r

Group 1 and in Table 7 for G r o up 2.

To arrive at a tota l evaluation based on i - o e u s i d e r a t i o n  of

Group 1 and 2 concerns combined it is necessary to again  make a

wei ght ing  se l e c t i o n  f u r  t h e i r  c o m b i n a t i o n . Two r e l a t i v e  weigh t ings

are selected for application , one w h i c h  g iv e n  ( , n I u u h  1 thu c-c - t itnes the

weight c f Group 2 and one wh ic -h gi v t - s  gri m 1 1 nIne t imes the  weigh t  i~t

Group 2. The results of the comb ining of g roup  i i  ‘ - t lt unto ate overall

weighted ranking is showr In Table 8.

Anal y sis  and (~oi u c I u s i o n s . P l a n  S , d i ges t ion , vacuum f i l t r a -

tion and sanitary landfill , is found to  have the hi ghest r a n k i n g  for

all weightings of Group I concerns . It should he recognized t h a t  the

costs used i n  t h i s  a n a l y s i s  are f r o m  t h e  DOE stud y wh ich  does not

c o n s i d e r  as sunk costs  the  vacuum f i l t r a t i o n  f a c i l i t i e s  b e i n g  Incorpo-

rated into the current upgrade and expan; i on  cit th e  ( I t  V 511’. Since

Plan S r e l i e s  on va cuunu I 11 t r a t  I t i , i t  s f uv -r ci pc;; u t i  on would be

g r e a t l y  enhanced b y c o n s i d e ra t i o n  of t I u ~ y am - h um I i t t  r a t  l ii i  I ac l i l t  los

7 O 1 .~~ fl
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as a sunk cost.

Since the economic, environmental and social concerns most

strongly affected by sludge disposal are in Group 1, the ranking of

alternatives in Group 2 is not definitive in Itself , bu t only in com-

bination with Group 1. This can be seen in the resultant high ranking

of the maximum reduction alternatives, Plans V , W and X. The weak

points of Plans V. W and X including cost , energy consumption and air

pollution potential are all in Group 1, whereas their strong points

SUCh as minimum disruptive potential and very small land use are in

Group 2. The reverse is true of the land application alternatives

whose strong points such as energy use and reclamation of resources are

in Group 1 whereas their weak points of disruptive potential and land

use are in Group 2.

When Group 1 and Group 2 concerns are combined in various

weighting combinations on Table 8, Plan S is found to have the highest

ranking in all cases. Since cost forms an important part in the rank-

ing of Plan 5, it is significant to refer to the weighting combination

which most strongly favors social and environmental concerns for inter-

pretation relative to the other plans.

The line on Table 8 with 75 percen t weight to Group 1 heavily

weighted to environmental illustrates this situation. The maximum

reduction plans are found to rank second after Plan S and the land

application plans lowest. Note that Plan W which includes resource

recovery is the highest ranking of the maximum reduction plans . Plan X

has the lowest rank among the maximum reduction alternatives desp ite

101.3—24
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being assigned a cost rook i ng o~ u P lan  ‘
~ . Tb 1 a I t id  I i i i  es c y t  r a i l

environmental rank lower than  Plan V. Flu e  relativ ely low ranking of

the land application plans -is due in p a r t  ti the very high c os t s  f o r

this specific locality whi~ h requires l o n g  p ipelines , hi gh lifts and

low application rates over a short St a ,

The conclus ion  seems c lear  t h a t  P lan  S is  t h e  best. .~ L t  e r R --

tive for i mnu~c1 l a t e  imp l e m e n t a t i o n  even -~~~~ I l c o u t  c o ns ider a t  Ion of the

fac t that , for this study, t h e  l a c l l i t  fes ire a su.ck c o S t  . Plan S not

only has merit in itself but is a steppin g stone and hac k-up position

to other a l t e r n a t i v e s. It a land applic ation plan Is developed , t he-

di gest ion f a c il i t i e s  of Plan S are an COsi tut ial element and t !1c- vacuum

fil ters provide an a l t  o r n m t i v e  u m e ;d t i on  i c  tel labilit y . Sinuilarly

I t  a maximum r educ t ion  a l t e r n a t i v e  l~ d e v e l op e d , bu ith  t h e d i g e s t ion

and vacuum f i l t r a t i on  f i ~~i h i t h c ’~ are  u s a b i t -  i- l e men t s  in some ~m ; mJ art

a l t e r n a t i v e  to g i v e  rd h a b i l i t  tor a l l .

The p r i m a r y  b e n e f i t  to he d e r i v e d  I rem .~ u u d  app i  icat  ion

alternatives is resource recovery. It is not a way  to “get—rid—of ”

sludge with th e least unfavorable environmental impacts. The DOE

study points out that the importanc e of r e sou r c e  r e co v e r y  is probably

subject to a significant increase i t t  the n t - a r  f u t u r e  as the a v a i l a b i l i t y

and cost of fertil izer changes. For tl u is reason a r eeva lua t ion  shint id

he made as these  economic f o r  es change . M e an w h i l e , t h e re  are m a u l , ’

technical and cos t problems to be so lv e t i n c h  t t u  is ~ t tid y i c R  urs  w i t h

the  DOE ~ tu dy  In recommending  t ha t  a t i l t  i flu 1mg f t ’cr ram h~. uncl e r ta  Li ’ U

ci develop d at a  spec I i c t - t l i t  Spokane  ar u w h i l e  c nt I nua 1 1 v

10 1 . 3 - 2 5
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monitoring the progress in this field throughout the country. Since

there are many technical uncerrainties at this time , the cost esti-

mates currently made for land application must reflec t these uncer-

tainties. Therefore , the conclusions drawn at this time must not be

regarded as fixed but should be reviewed and updated as more refined

data become available.

The apparent second place position of the maximum reduction

alternatives is also subject to change. The increase in energy costs

are likely to lower t h e i r  rank ing  w h i l e  the sante economic forces are

raising the ranking of land application. The only reason for going to

one of the maximum reduction plans from Plan S would be because either

the space for or distance to wet cake disposal sites became prohibitive .

The critical air pollution situation in Spokane is a strong negative

factor against any incineration process. Even with the best emission

control technology there would be strong public- pressure against any

addition to the air pollution load while others are- being pressured to

reduce their input. For these same reasons it seems unlikely in the

near future that the City would consider inc ineration of their solid

wastes, either as an energy recovery measure or a bulk reduction

measure.  In the event t ha t  solid waste  i n c i n e r a t i o n  should be con-

sidered , the disposal  of sewage  s ludge  in the sank ’ fac  11 i ty  becomes an

a t t r ac t ive a l t e rnat i ve  f o r  r e c o n s i der a t i o n .

Slu~~~e A l t e rn a t iv o s fc ’r  the  ~po k ane  V a i l  y ~~~~myj~t_ _oj P l a n  A

Wastewater  ii  t er n a t i v e  P lan  A p r o v i d e s  i sc-pa ratc b i o lo g i c a l

701.3-26



~c - c o n cj , j r v  t r e at m e n t  p l a n t  or S t e - c L o n e  V a l l e y  I c c a t  -d I n  t l c o  v i  i f l i t y  ot

the east c -nc! of Fe l t s  F i e l d  f , i ~ su r f - i e e e  w t e r  d i sposa l .  The p l a n t

would be c o u t s L r u c t e d  j u t  one s rag i  it  10 ungd , dpac  i t y  to c i ’rve i~ an 1980

to 2000. A l t e r n a t i v e  s l u l g ~’ III t lgc- ’neuc t plans  lit cm! I t O c  t b r -  w i t h  t h i s

spec!! h w a s t e w a t e l  management p l a n  c u r e  ‘ r iuulated from th e  g e u e r a l  [ze - i l

l i s t  f ’ r c v  I CUS y Jeve loped . Bas ic  si ru l p~ q u o u l t  I t i c - s  I i c r  t h e  °pc k ci-

V a l  i t -  s e r v t ’ - e area l u S c i l  in tor niul a t ion of s~~ud ge a l t o r r e t i c .- e n  a u c -  I c r

a wastcwa t c r  t r e a t m e n t  pla n t with h i -  o g u - a l  s e con d a r y  t r e a r n en t  c c l

soasonal  phosp horus  removal .

I n  ad d it i on  to the  a l t e r n a t ives f o r  s o l i c t c -  p r i u c e s s i n g  t i c

I i t i e s  t i  s e r ve  the  Spokane V a l l e y  a] cu te , t h e r e  is t i a ’ po~s~ ihili Ly 0t

‘ arub in ing  Spokane V a l l e y  solids w i t h  t h u c i - ~c’ c ) t  t h e  C i t y  and ~C t  t t i  Spokane

at  the Ci ty  STP. The sal  us proc c O t ;  t r i g t a - i  1 i t l e a  being in c o r p i n it e d

into  the C i ty  S I P  a r e  sized fo r  s ludge quant i t i t - s aSsoc i 3 1 c C  w i t h  a

nomina l w u c t  ewater ca p t -ity cc l  ,0 mg i .  41cc c u b  tteeit I t , r c - ~~u c c ;  h o w  t ie r

t ic - - C i t y  p h i s  t C r L l t  Spokane a t  year  2 00i t  i s  40 n g I  wh ich W c - O  I i n d i c a te

f u l l  u t i l i z a t i o n  of so l id s  t n  i l i t 1 ~~s by th e s e -  o c r - fee  - clods and none

to spare fo r  Spokane Va l l ey  w i t h  f o r e c a st  f l o w  of 10 nug d by veci r 2O00~

Forecasts of sludge pr oduc tiio uu are n o t a b l y  d l i  f i c u i t  and u n c e r t a i n

enough to sugge st  the  p o s s i b i l i t y  t b i t  a c t u a l  exper ience  may pe rmi t

process ing of a 25 p c T ’ c ’nt over run  of t h e  nonina l c u p a c  I t y .  This

p u s s i h i  l i t  v I s  the  bas is  f o r  e x p l o r i n g  t h e  f c - ~ s l hj  1 i t y  of t - uu i v ey i ng

Spokane Val ley s o l i d s  to t h e  ( i t  b t ~ f~ p [ ( i u - e S S i ng  . i i l d i  sposal .

Fl u  i a a l t  e r u t  I lye is developed t o l  ~1 owin~ n ut I vs I - cv sten o t i  serve

5 4 1 ck a t i e  V a l l e y  s ep a r i t  ‘ l v .
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Solids processing plans f o r m u l a t e d  to serve t h e  Spokane

Valley are shown s c h e m a t i c a i l y  in V f gu res  11 t h roug h M and are summarized

below:

Plan
I d e nt i f i c a t i o n  Descri~~~~~n

S ‘
~L1aon - to di g-action , vacuum filtration ,
s3 i i i t~~c c V  l a n d f i l l

T A i c r i e r o h i c  d i ges t i on , vacuum f i l t r a t i o n ,
land app I l o c ut i o n  to d r y  f a r m

U A ; u : c c - c c ’ b i c  d i ges t ion , u i u  d r y i n g , s a n i t a r y
land f i l l

V—i Ce n t r i i c ; - u t i o n  of raw S i u c i ge , m u l t i p le—
hearth incineration

V—2 Anaerobic di gestion , vuui uum filtration
m u l t i p le - -  ,- .irt h i no in -rat ion

X Wet ~~~L d u r i o n  (707 reduc t : u r c )  , c e n t r i f u g e
s e pa r a t i on  of solids

D~~1 tVc-O r aw  sludge t e  C it r ’  STP f o r  pro-
cessing and d i  cpc c s cl

The above p lans are  rc-p r se n tat  lye  of - e r t a t n  su b a l t e r n a t i v e s ,

also considered , which a r e  not l i s t e d  sepa r a t e l y .  Plan S is  also

represen ta t ive  of the su h a l t e r n i t  i v c s u t  i i  in ing  low pr i - sou r t  and inter-

mediate pressure  wet o x i d , i t i u c r r  in l i e - i ;  c i i  u i ; r i i - r o h i c  d i i - - - ot ion . In view

of the  u n f a v o r a b le  cost of s l u d ge a~ej 1 icci t fl t o  i t  i~i,a t t -d land r e l a t i v e

to d r y  land developed in t h e  t~ OI r e p o r t  I c u r  the C i t y ,  L i c e  ; t t  r is h o t

app lied h i r e .  Land app ] i c - u t  I - ic t o  dr  v i l I a c !  1 r e -cia  go r P lan  1 1 s

se- Icc ted to m os t  l a v o r ; i ! c l v  l i p i  ( S e i ’ t  t h i s  c i  t c - r t t a t  i c-c .

P l a n  Li t i-c or  c i t  c l i ’ c I t i ~~ r cc s i l t - r e n c i t i  l i o n t h e  t n e - a t m e - c u t

701 . l - - ~~’i 



-
~ —--~ -~ -- - -——__~ --— - - — - - - -

~~~

-

~~~~~~

-—
~~~~~~~~~~~~~~~

--- -

1 ; c c i l i t y  c i : b  I ~~~~
- -u ~~u at Oci c u r t - c u , C i u ; i c - I d c - u  i t  i c  1 ;  h u e  ~r ; c h c d  OS a sub—

;i l t e r f l at  l~~~c 0 1  c c - j ~~Sj b1e  use ol  t u chc haul  i n  lieu of pip el tie t ran i - p r

of the l i q u i d  Sl;id g&u l i l t  cOS t Ci 0-  t i . e I l t S ’ - 4  appears  to favor  r i pe i It ic s

but  the  comb i c at i on  of quantity and d i s t ance  or~; r c c a r  t he  ir ~~- c k  oV en

point . P ipe l ine  c u n v c - v c n c -e is s o l e -ted u s  r e p r ese n t a t i v e  of h 1 - optinuum

method .

Plan W is not  i n c l u d e d  for ic - ; u , l  ala l y s i s  fo r  Spokane V a l l e y .

A l t h o u g h  sludge d r y i n g  t , i r  ucarke t ing has hoeu  prac t I ce d  f u r  f lows as

law as 10 mgd , see Irv i ng ( 19~~3)  r e g a r d h u c g  Schenec t ad y ,  N .  Y . ,  it has

not been f - c v -r ~ d for  sucaller c ommunities. The re:ation ol t h i s  a l t e r —

na ti v c- to oth or s is demons t r a t ed  ai c e f o r  the  C i t y .

Pl auu V—i , i ; - ;  u l c e r a t i o n  of raw s l u d ge , is in t r o d uce d  to con—

r iot  c O S t S  with tha t c i i  t ; c c  in er at  ion of d ig es t e d  s l u d g e , P lan  V — 2 .

This r e l a t i o nsh i p I s  not  1e r c v l o u s i c  developed  fo r  hc C i ty .

P h  u: c  Y Is c l O V e  i 0 4 c c J  t o  r epresent  t h e  subal t ernat ices hv w h i c h

raw sludge f rom the S 4 c O ~~~~~;i Valley - o ;u ld be - - c ; : C V I v t u l  t i  t l t o  C i t y  SIP

for  p r o c e s a hn g  and d isp o s a i.  Three c o h I v e y c u r u c o  suhc l t er n at i ve s  are

cons i d er i c d : (1) tank t ruck  haul , (2)  c c ’ ; :  tri f lOC in  the Ci ty  sewagi-

col lec t ion system which extends to F e l t s  h i t - id  and ( 1) pump s t a t i o n s

and fo rce  mains.  A l t h o u g h  c o n v e y c i n c i ;  i n  the  C i t y  sewers would he the

l ij W .-u-i t Cos t  It  I s  e l i m i n a t e d  a t  t hi s  t i n t - he d i m e i t  w o u l d  be an iii —

t o l e r a b l e  r i c i d  I t  i o u  t o  the prese t - V e - r t  low p a h l c t i c . I I  i t  were  I l l

f o r  t i e  c c - c - u t  low p r t u ! ’  l enu , f i t -  c c c l i v  - j i c  c: - - I  s l u d ge n i x u  C w i t ! ;  r aw

c - -~~u g t  in  t h I s  uuo ! ; I u c t i s  t e - ; t ~~u l c l c .  ~ i~ic c j ~~ , Of G l e n d - c l e , Ca l i t r i u t c i

re-turns raw s1uiig ~- f i  a oc cc ’i c I;iry t re atri - i t ‘l u t i t  t ;t a C i t  v of

i i i .  3—2 ~



Los Angeles truuuu k - ,e w c - u ~ f o r  pr oc s s i u u g  r ind  d i s p o s al . )  A s u b s tu c u -v ind i-

cates that pi pel ine  conveyance is s l i g h t l y  more  ; c f i  t e t f e c t i ve  than

tank t ruck haul . T h or e t or e , p i p e l i n e  c onveyance  is se h e c t e d  as repre-

sentat ive  01 Plan Y.  (An c-s lu g Ic of an c x i  at i c C  sys t  c u - u s ing t h i s

a r r a n g e u u c c c L  is the Ci ty of Sa cu F c c ;:: 1 SOO where slud ge f r o m  the  Bay

Street  p lant is c o u u v ed by P i p e -  l i n e  L i )  L i c e  l s l a t ~ Creek  plant I or pro-

cessing and d I spce~ al . ) Pa rcu l i e  I i u c c e s  a r i  p r ev chi C f - c til l in I -n ine  e and

cont inui ty  of s e r v i c e .

Cost E f f e c t i v c r o - r cc o f  S lu o P 1 r ;: f o r  S~~ Ccccic  V a l l e y

Cost c t ~~e ct iv c n es s  r e s t u l t . s of h u e  c l e a ve  described alternative

plans  a rc  s i u u :e in c I ~~c i l  in  Table  9 .  ~~ i L  e t h at t u e - c  r e s u l t s  c r c- expre ssed

in tc - rr c cs of p r ince -re t r t h  tor tie t w e ’ l t y  ‘~~j i  p l a n n i n g  per iod  1980 t i c

2000 cons i s t i -u t  w i t h  t h e  t ne t iuc j cicc i - -~ bc  c C  I c - c l  I or t:his c c i  cd’ in Se c t i o n

401.1. (The proc iousl y d is;-ussc-u cast sf1 c - . L c  c c  i i  s o  a l c c ] V s I S  f c c r  t h e

C i t y  is in terms of a v e ra g e  a n n u a l  cr e st  i s  bce - ’ a r t -  expressed  i n  the

DOE s t u d y . )

Plans  S j u c  ‘c a r c -  f ou n d  t e l  ice uc c .,t  c c c  ; t  e l  [cot  iv . b’I a t i  \

is l ower i ; CO SI but  t i l e  c i i f f c - r . a c i e b~~i ~ e & - i i  I Ice -  c o s t s i s  n i t  c - t e a t

enoug h ~~ ~haw :c c - o n c lhu s iVe a e l V h r i t : c t c -  t u e  1’  1 -  r n s t - r i d - . l i i i  ac ccl r. c - v

of c t incat in g  mud t cc f o l l c i w t r : g  c c d  t ~ c ni- ; Che c 4 c c i - c t  i ( c t t  - i i ~ - l

Tna i leLe nanc c-  costs for i’I~~ i V inc inc h  e ; b  u n i t  c-J c c u r i o s  thc ,c t w i ld be

made by t he  C i t -  i C I  C p c c k ; i ; c e  I c r  p u o ~~~~ c- i c :  iuu l i5 1 osa l c i i  I b ut - au

si ud - ’e- I mis :d u t  a I:: I ‘Jcat I a au i ct e r i - t  t t I c r u  ul t h e  lcropc isc- tI

a h i - - u l e  c i i  ~scr  C l d i ~ iS - l u  cci;: ; ri c l O t  t ’ c  - c r y  ct - \ 1 cep ~ ci h t i

H~)~~ • I - C



Bovay ( 19 74 ) . Thu s -  . c - c r  ; -  ~ wer e- O c t  l 0 V~~ I c c pc- I t - c~~ I c S - p c - t - : I i L c d

tO e- and th~- r e fo t - e c i ~~~h i i ~ v iii j~ j i  rep - c e c i l  an cc l i ;  I tab I e has s lust

hoth e p ar t  i is won I d arrive a t c~~~e t  on I Ie gOt  l i t  I c c i i S  1 icr tIut. Sf l e c  I i i  -

c o n d i t i c - c u e c . F h e v  are a l  u i  C c l  .~I5 represe-nt~ ct iVii f u r  ttci - ~1 . r p  - s o  ol

t h i s  s t u d y .  I t  is assuns ed t I c - c t  t he  ~c h c c sp h o ru s  c o m p o n e n t  of the  C c i

wou ld n u t  h i -  app 11 c a b l e  s i n c e  t h i-  5 1) 11 . C c . - V a l l e y  p l a n t  w u u u l  C h~~ve

t 1 r e - - te l  y h i - c at- the expc-nc-~e a I ~~~~ i u it a t ion  - c r C was Ccu I vt— cig t~cec

s ep a r a t - cI ph osp hor tuic dire - c t ly Nc the  C I t  SO] IrI s 1u r r c u - e s s i n g  ore- i n  w i t h —

it  t he  m a t e r i a l  1c . t s u i n e z  t h r o u g h  t h o  wa st  c - w ; u i . or e l e m e n t s  of t h e  C i t y

STP . The c a p i t a l  r ec ov er y  d cc c r g e  I s  adj  u c O t  ed to r e f i t - c t  rt- - t v c - r y  of

t he C i t y ’ s sh i re  of r ice  co St  r a t  her t h a n  t h e  f e d e r a l  g r a n t  l a s - c e - l i -  .

This is based on thee ; assumption that tbe Sp~~k ; i r u e c ‘. c i  1ev would  s h i r e  In

t he  u se of s r r t e  or f e d e r a l  g ran t  f u n d s  w i t h -  c ut c i )  c r g - -  hu t  wi -cu  lii he

c~ :.~~ c c  ted to  ru ! r : c h u u r y i -  t he  CI  L v  fo r  t i c - j r  sh are .  r i ce ;  r t s c - r  cu d  ca l c i t t c  I

r i - c - i c c - c r y  cha rges  n t - J - r e s o nr  t h e  m a j o r i t y  of t i c  l i i i  r a t  i o n  and n c ; - c i n t e — —

01c c- cOs ts  slio~~ f o r  P l a n  Y so t h :u t  any s i p t e l f i c a n t  c l u a I c g e o  i l i c  ti c

t i e  basis f o r  c h a r g i n g  w o u l d  sign I t  i c c n t l v  a f f e c t  t h e  1 . e t u h  co s t

h -  most s igni f  ii ;cuet ri -servat Ion i c l c c - e r u c  t ng P l , e u  Y Is  t icc

possib i  L i  t y  t h a t  t u e  so l i d s  p rc c e  c-os b ri g c a l c a c  I t y a t  t l u c -  Ci t y  h i l l  cc cv c c t

be enou gh t i c  i n c l u d e  Spoka u u c  V . u l l e y  w i t h o u t  . c . I c l I t  i o n S .  A l so  c c i  si g n i —

f l - c u t  c - t c t l c e r n  I s  the 1 isr utp t ive uu ~~c ;u t d e c  i h I g  c ’ c c r c s t c u u i  t ion c u c u c e c l  by

work In e- t y streets f i c t  1 t t c t h l f l c a

b i t e -  syst  c cii t iex I - Wt - S t  I i  I ( u t  ci c - f i t  i t t I I at ~~ S .i~ u l \ i c .

P lan V -1 , s t  ch P rev i i  s I c t ; I ICC - n i t  - -u - n c  s I cud ‘~~t c i  l id a t I c  -

r . - l  I h i l l  tv  -~~-cu k t u c - u u s  t t l c n s  i,vst c - c -  - ; ;S u i t !  110101 1 III S t i c  i i

1 (1 I . - - I
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for other than cost concerns . Plan V—2 , which is in effect Plan S plus

incineration and therefore high in reliability, is next in cost effec—

tiveness.

The distances for  conveyance to the nearest  suitable sites

for Plans T and U are prime contributors to their position of relative-

ly low cost e f fec t iveness .  The smaller flows involved fo r  Spokane

Valley cause a larger relat ive impact b y conveyance than experienced in

City a l t e rna t ive  p lans . Incremental  p ipeline capac i ty  increases at a

hi gher r a t e  than the  corresponding incremental  increase in cost.

The wet air oxidation process to 70 percent reduction has the

highest cost. This process had its earliest applications in the 70 per-

cent reduction configuation as competition to incineration for maximum

reduction without thu r same air pollution threat. Due to the cost con-

sideration and the operating problems at tl cc extreme hi gh pressures

(1700 psi) it is no longer  being favored in this app lication . As

pointed out under lormulation , the lower percent reduction versions of

this process are considered a-s s u bu n i t e r n a t i v e s  to anaerobic di gest i o n

at design l e v el .

_____ E v a l u a t i o t e  of  Sl u d ae 1c 1 anc f o i ~
S2okane V a i l e - ~

Nat r a t  ivi- l- va 1 nat  i o n .  lii i t lcd r a n k i n g s  in e a c h  c o n c t- r n  c c i

s ludge p lans f o r  t h e  Spokane  V a l l e y  are shown in Table 10. These

rankIngs n r c -  de- r j vu d  I roc:i the c-onp le t  e n ar r a  t I ye c-va Icia t Ion i nc luded

In A p pc- t i d l x III . The I r e ]  t i i i  c -c ’ . c l c n c i t  i o n s  c u r e -  r e - i  c u t  ly e  and I r e -  in  t h e -

order  of d e si r a b ]  l i t  v • f r o m  1 f o r  t h e  most d e s i r a b l e -  to l u i r g o r  numbers

70 1. 3 — 3 2
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I i c r  t !u e l c ; c -sS Ce - s  I r u b l e .  P l an  Y i s not I cic I uded In the -  eva I u uot uc ri b e c . u c u s e

its b i n p e c  t in  l :-~rge - p a rt bo icuc ces depend li t y i c f l  t h e  p i c t i  b e l O c - t O c u  [or

he C i t y  STP . This 5 1 c C  i~~1 - u s c -  it ;  d i s c -u s s r - cl r e l a t u v t -  t i c  t i l t -  e t i c o r  Lacs

It -c L~ Ie atea l ysis  and c o n c l u s i o n  pcli u g n  aph bel - w .

Weighted ii~~c_i~~ • lit- we ight tccl i - -. .I l u i c i t l o t e s  deve  loped i n

Tables  1.1 t h r o u g h  l b  c a l l o w  l i i i - a c i d I c -  method - !  ‘ b y  d t - u~ - r i l c e l d c i i -  d c i i ;

the  cor respondin g  p i r g c r j - I ;  I or g u y  S I P  c i t  c - I  c d t  l v i  s . T a b l e - s  i i  t h u  c u ~ ; h c

14 show four  w e i g ht l n ;g s  of ~ r oup I c c c u e e c - r c i c c  ‘I ci: I i  1 5 - i c -  iwo cc ha I c i f l i c i d i

wei gh t ing  of Group 2 conce rns .  Fll1.1 I c i c r n h  u ned we I g iu t  lc i i ’ s o f i t c c j  I

and Group 2 i-oncerns are ~.l cu cw nc in r ah l  e- I h

A c e j l v s i s  and C c - t i c  lu s ions .  l h i s  I n i t i a l  -I 1 , c c l O s t o t c  t i c

si Ve- of d i p  V . Aft t- r a c i c - l l n i l n a r v  c n n c l c i s i c i t c  IS n t d ( - i c r c ; c -x c -lu8iV ~ of

P lan  Y , the i c i c s t  I n y u - r e -C p lan  I ’c  c u n up a z e - I w i t h  1 d b _ u , ;  V t o  i ~- i i  Ic a t t o n i

colic lu s io n .

‘l a b l e  i t :  show t h a t  1- I _ un S is t i u c -  m i s t  l . cv c ~ r t -d t o r  a l l  w - i g h t —

ings of Gc c c u p  I oc cu lt - e r a s .  The next  I I at i s  i n  t e l  c - c u r - - t bit - two d c i  i tu c - i i -

L i o n  p l a n s , a g a I n  c n t  a l l  w e i g h t  t u g s .

As w i-s  t he c c i s c-  or i t  v s.~ ] J c  s I c c - h g .  a I t  c - m a t  1~’ c-~ , he utuaximum

r e d r R - t i o n  p l a n s  a r t - fo und t o  cc ‘co s t  I avore - c i i - c c u t s l i l ~ -r i c c - Gr o u p  2 c c c

~-c- r t ca . The o - u c t u t c  re - c c u a u l n s  a p p l y  h e - r e -  ccc l  were -  u t  Sc I c c-i c—c t u n d e r  t I ce -  ( i V ~

STP ui  t i c  n i t  i c e s .

W I  t i c Groups 1 cO i l 2 c ouch 1 1 1 c c I c c  g i V e  gYi 1 1 c c -i t  W e t  I t  t i c  -cccc I i i

and e n v i r i r i c u c - c u t a l  cclii i is h g  l i l t - cl l:- i- /5 perc c - l i t w e i ght  t c c  I nit I

- uci l ~ ‘i i c c ~~r c  c u t  t o  1j r i c ~- , ~~~ 
p ~ re c c u l l n c ,- c c ;, - c c -0 1 a v c o t - el s i t  h I ’I ,n c -

-l C I d I S c -  Sci c i u i c l . 1 1 c c- 1 mci c u h i l u l l i - c u t  j ot t  Cl  c l i  T cnd ii I r d r y  t r i g  P h  nc Ii

0 1 . 3— 1 3 
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remain as the least favored . The weight given to reliability and

threat of air pollution, the weak points of Plan V—l , are evidently not

sufficient to counteract the second place cost position and certain

favorable environmen tal impacts. Heavier emphasis on cost , increases

the favorable position of Plan S.

Since the most favored plan for the City STP is Plan S and

the most favored plan for Spokane Valley is Plan S, the introduction of

Plan Y means that the Plan S activities at the Spokane Valley facili-

ties would be transferred to and combined with those at the City STP.

The negative environmental impacts of Plan S are of the same character

for both sides. Combining them to one site would undoubtedly reduce

the overall negative impacts, representing a plus value for Plan Y ,

The most prominent negative value inherent in Plan Y is the temporary

disruption that would be caused by pipeline construction through city

streets.

Another plus value for  Plan Y is that  having all sludge pro-

cessing concentrated at one location would fac ilitate the adoption of

new and innovative technology. For example , the feasibility of land

application appears to be more favorable for the City STP than for

Spokane Valley due to the advantages of size. The plus factors for

Plan Y are jud ged to outwei gh the disadvantage of temporary d i s rup t ion

during construction. This and the fact that Plan V offers the pass!—

bility  of cost savings and maximum utilization of e x i s t i n g  f a c i l i t ie s ,

are eva luated as the basis for giving Plan V a favorable combined

ranking.  The u n c e r t a i n t y  regard ing ava i l ab l e  c a p a c i t y  in the C i t y  STP

701. 
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sol ids fad I i t i e s  is the f a c t o r  wl u i h p 1 cc h u d e s  i i -  ot cj t ’- u c i : u d i t  i o u  of t h i s

alternative as the basic plan .

Plan S is selected as the  basic recommended s o l i d s  p roces s ing

system for the Spokane Valley for its favorable cost and envlronmeiutal

ranking. If cu t desi gn s tage , more d a t ~ are a v a i l a b l e  on th c -  c a p a c i t y

utilization of the C i t y  STP fac i l i t ies, Pla te  Y should  be r ec tu m -n e - C f o r

review and cons idera t ion .

Alternatives for North ~~p~kane

Plan H , one of the  wa s t e w at e r  c a n d i d a t e  pl i u c s  o p e u c  f o r  f o r t  h e r

considerat ion , has possib i l i t i e s  of I c c - n e - l i t  tog j r - - c c c acc o I c 1 e t ~~ t l u c u c  i i i

Plan ‘1 in lieu of a sludge p lait to  serve a N i c i t h  Spokane w a s t i w i t e r

plan separa te ly .  A compar ison of t l c ~ - c i co t  - c i  raw S l u i c i ge ’ O u n c e  u i c - ci

plus cost recovery and user charges in di cate s tic - ut i t  i s  a- cu~~ L i - l i e - c —

tive or be t t e r  than separa te  f a c il  111.-s s u u u : h a n -  P l a n  S. In t h c-  c a s e - c i

Plan Y appl ied to Nor th  Spokane , t hc r r i is ut ot t h e  disad v u r - ct  ~cg ci at un-

certainty of available capacity at t he  Ci ty  STP or of di sruptive con-

s t ruc t ion  through City s t r ee t s  since most ccl the rou te  Is in u n d c - v . -Iop ed

areas and outside the C i ty .  A d i sadvantage  of P la n  V a p p l i e d  to N o r t h

Spokane is the very high p imiping l i t  t s Invo lved  w h i c h  are unusual li ii

conveying sludge and may be subjec t t c -  -lci ncd i- cccii u cre -si t ci t eu l in  i c~u i  d i c  I I —

cuities.

Non—Structural _ Measures All c- ’ti ri~ S l c c d ~~” ~cca ,it it~ and ~~co Ii lv

ill recent years  home -~n icI  r e - s t  r ’ r a n t  and o t h e r  - o : c m u c r r  l ; u I and

i n d i v i d u a l garbage  g r i n d e r s  h a v e  a d - i c - c l  s l g t u f t t c a n t l ’  to  t I r e  ( l c~ It 1 t It\ 01

/ 01 . 1— ~
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sludge being added to wastewater. The municipal sewer system is in

effect taking over by water conveyance a small part of the total solid

waste disposal problem of the community . There have been moves in

certain conmiunities to encroach still further into the field of solid

waste disposal by allowing other solids to be added to the water conveyance

system. The high costs of solids processing associated with wastewater

treatment as compared with collec tion, conveyance and disposal of dry

materials does not favor adding unnecessarily to the solids burden of munici-

pal sewage. Not only is this method of solid waste disposal not cost

effective, it usually precludes any salvage and reuse of resources . It is

recommended that these unnecessary solids additions be prohibited by

restricting the permitted use of garbage grinders to residential use and

only in association with food preparation for commercial and institutional

use.

In order to keep the option of land disposal open and useable

for extended periods, if not indefinately , it is necessary to take non—

structural measures to protect the quality of sludge from heavy metals

which can poison the soil by accumulation. Wherever possible , sources of

heavy metals in the wastewater should be ident i f ied so tha t  they can be

prevented from becoming inextricably mixed with the commun ity wastewater

f l o w . Quant i t ies  of heavy metal  tha t  do not pose a problem to receiving

waters can , by accumulation over many years , render land poisoned . Removal

or treatment at the source of heavy metals is one methiod. Finding alterna-

tive chemicals to provide the same function is another . One method tha t

has been used by some communities where small qu antit lt e s 01 cc h~~& c t 1 i c nal , l e

materials have been identified , is to provide for tank truck lu a cul i t  t lcp - e

701. 3— 3b
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l~ - i ccI d wa stea to a spec ia l  t r e a t m e n t  u n i t  b ated on the S I P  s i t e  fo r

separa te  p r o  easing and separate  disposal of sludges . A l t h o u gh  these

methods involve structural measures , they are , with respec t to the

primary slud ge proces sing s t r c c - i u c u , n o n — s t r uc t u r a l  diversions of object ionable

materials . ihe  i d e n t i f i c a t i o n  ot these ~~cu r e-s is a c o n t i n u i n g  process

and is recommended as a t i C 1 t o t  p r o r e c t i o c  cii sludge q u a l i t y .

No Action Pt ru i s

i n  genera l , - c ~~ C am n it ted to c o l l e c t i o n  i c c u  t r e a t m e n t  of

sewage , there I~ rio SLel u I c i n g  s~ “n o a c t i o n ” wi t h r e s p e c c. to slud ge

disposal. Even ~eptc~ ;acc ~~ i c -I  pru c - ul y Lagoons r e q u i r e  some ac t i o n

sonner  or I a~~ -r unless tire c l- ~u u J c c u c1 ~~ lu L 01 the  f a c i l i t y  be cons idered

“no action ”. ~p e c it  i .  a 1 1~ , for tire C i t y  S I P  t i l e  committed slud ge

facilities , equal  to Plan S. is  t t c c - ‘ Ice action t t  p lan c-.-L t h re spect  to

thu s ~tud- - . Speci t  lcd  l y ,  I or Spokane V a l  Icy , where the  p resen t  method

of wastewater disposal is sep t i c  tanks , the “ no ac t ion ” method is

con t inuance  of the p re sen t  p~ u u c t l c e  of al lowing each owner to decide

when and if his septic tan!. should hc- pumped arid then relying on

independent  pump ing compan ies  to p r o v i d e  thue servi ce. These alternatives

are considered in the foregoing discussion and are reit er ated to id oitif y

them as be ing  synonymous w i t h  the “no act 1 1 1 ” a l t e rn a t i v e .

/ 0 1 . 1  1? 
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TABLE 1

COST EFFECTIVE ANALYSIS OF SLUDGE
MANAGEMENT ALTERNATIVES FOR

CITY STP (Source: Bovay 1975)

Average Annual CostW

Sludge Thousand Dollars
Alternative Descrip tion Capital O&M Total

S Anaerobic digestion ,
vacuum filtration,
sanitary landfill 458 626 1,084

T—l Anaerobic digestion , dr~
farm land appl1cation(2~ 1,058 433 1,491

T—2 Anaerobic digestion ,
:‘xrigated ~and applica—
c:ion~ 2) (3~ l,~-.49 624 2,073

V Anaerobic digestion ,
vacuum filtration ,
incineration, landfill 601 895 1,596

W Anaerobic digestion,
vacuum f i l t r a t i on,
dry ing , marketing 733 1,114 1, 848

(X We t oxidation) (4)

(1) Costs do not includ e either cap ital or O&M costs for anaerobic
digestion which is common to all alternatives as formulated in Bovay
(1975).
(2) Land application costs are for Site 6 as described in Bovay (1975).

(3) Costs for  Site 4 are lower than Site  6 but by an insi g n i f i c a n t
amount.
(4) Not included in t i re  r e f e r enced  source
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FAB l E 2

INITIAL RANKING OF SLUDGE P LANS
ASSOCIATED WITH CITY STP

____ Rank iu& of Cand ida te  P l a n s  
-~~~~~

CHARACTERISTICS AN1) CONCERNS S T-T T—2 V W X

1. COST EFFECTIVENESS 1 2 3 4 5 6

2. DIRECT ECONOMIC CONC E RN S
a. Lowest r equ i rement  fot capital 1 4 5 2 3 6
h.  Lowest O&M cost 2 1 2 3 4 5
c . Minimum loss of c1cl~ I c  c~ c u1u& fl t 1 3 2 1 1 1
d. Minimum lost ;  of tax revenue 3 5 4 2 1 2

3. 1 ND I REC I ECU NOMI C CONC ERNS
(General  n e g l i g i b l e  r e l a t i v e  i u n p A - t )

4. TRANSIENT ECONOM iC CONCERNS
a. Maximum employment during

c o n s t r uc t ion  ‘-4 1 2 3 3
b. Max lmurnc Increase in  l c c c al

manul dc - L u r e  and supply during
construc t ion 4 2 1 3 3

c. Minimum d i s r u p t i o n  of circula-
tion and business du tintj ~
construction 1 3 2 1 1 1

5. SOCIAL CONCERNS FOR CO~~IUN ITY
a. Minimum po t ential for un--

favorable health impact 2 4 3 1 1 1
b. Minimum disruption of

cotmnunitv living 2 4 3 1 1
c. Minimum constraints on land

use 2 4 3 1 1 1

6. SOC I AL CONCERNS FOR INDIVIDUAl
i.  Minimum dislocation of

Indivie lcual s 1 3 2 1 1 1

7. CONCERNS -clk GROUNDWATER
Maximum pro t c- c - t Ion of gro ut ~~I -

wa ter 3 1 1 1 I

8. U N C I  E NS 1-
_

c li~ SURFAI WA I I -~R
a. M a x l L ’ c t ;  p lo t c c - I l uau ccl suit t i c  e

wat er 2 4 1 1

701 .3— ) - t
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TABLE 2 (Continued)

INITIAL RANKING OF SLUDGE PLANS
ASSOCIATED WITh CITY STP

Ranking of Candidate Plans
CHARACTERISTICS AND CONCERN S 

— 
S 

- 
T—l T— 2 V W X

9. CONCERNS FOR LAND USE
a. Minimum impact on wildlife

habitat 3 5 4 2 1 2
b. Minimum undesirable Impact on

aesthetic quality of landscape 3 5 4 2 1 2

10. CONCERNS FOR AIR QUALITY AND NOISE
a. Minimum potential for noxious

emissions to air 1 2 2 4 5 3
b. Minimum odor nuisance 1 6 5 3 4 2
c. Minimum noise potential 4 1 1 2 3 2

11. CONCERNS FOR ENERGY AND RESOURCES
a. Minimum elec trical energy 2 1 1 3 4 5
b. Minimum thermal energy 1 1 1 3 4 2
c. Minimum use of chemicals 3 1 1 3 3 2
d. Maximum recovery or reuse of

resources 3 1 1 3 2 4

12. P ERFORMANCE EVALUATION
a. Minimize degrada tion of

wastewater treatment process 2 1 1 2 2 3
b. Maximum reliabili ty 1 4 5 2 3 6
c. Least offensive end product 4 5 5 1 2 3

13. FLEXIBILITY
a. Maximum flexibility to meet

unanticipated growth 1 3 2 4 5 6
b. Maximum flexibility to meet

unanticipated changes in
sludge quality 3 1 1 3 3 1

c. Maximum f l e xib i l i t y  to meet
changes in dispoal c r i te r ia  2 4 3 1 1 1

d. Maximum flexibility to incor—
pora te  changes in  technology 2 1 1 4 3 5

701 • 3 — 4 0
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TABLE 9

COST EFFECTIVE ANALYSIS OF SLUDGE
MANAGEMENT ALTF.RNATIVES FOR

SPOKANE VALLEY ELEMENT OF PLAN A

Present Worth , Million Dollars
1980—2000 Planning Period

Sludge Capital OWl Total
Alternative ~~ i~~~ o1) Cc~~: Cost Cost

S Anaerobic di gestion ,
vacuum f i l t r a t i on ,
sanitary ~a n d fi L I  1.62 2. 13 3.75

I Anaerobic dlge~ tion , dry
f a rm l and app liL:ltio cc 3.73 1.73 5.46

U Anaerobic d i gestion , a i r
d ry ing ,  ~~c t ’ 4 i t dry  landfill 3.61 2.30 5.91

V— i Centr i fugat lon  of raw
sludge , m u l t i p le—hear th
inc inera t ion  2.31 1.83 4 . 1 4

V—2 Anaerobic digestion ,
vacuum filtration , multi—
ple hear th  i n c i n e r a t i o n  3 .02  2.23 5.25

X Wet oxidation ( 7 0 % ) ,
cen t r i fuge  separat ion of
solids , sanitary landfill 3.79  2 .29  6.08
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TABLE 10

1N I1’~ AL RA NK ING OF SLUDGE P LAN S
FOR SPOKANE VALLEY (PLAN A)

Ranking of Candidate Plans
CHARACTERISTICS AND CONCERNS S_ T U V— I V— 2 X

1. COST EFFECTIVE~lESS 1 4 5 2 3 6

2. DIRECT EC0N~’4 MI .: CONCERNS
a. Lowest requir1 .’~’4 v n t  f o r  cap i t a l  1 5 4 2 3 6
h. Lowest O&M cost 3 1 5 2 4 6
c. N I I I I T D C , c Cn loss of - inp l ovnlC -n t _  1 1 1 1 1 1
d. MiIIiCnIC:CC IOSC of tax r evenul! 2 4 3 1 1 1

3. INDIRE CT FC ONO ~4 T ”  C~~~( T k N S
(General negl l s~iH e  i- t~1~I t. ive impact )

— 4. TRAN OD~ ~.N 1 l-.t.~ N ) ~ F ~ 
- L - - . :i !-R NS

a. Maximu m emp i , )v n 1en ~ during
c 4C ; ’4 st r u c t i on  2 1 1 2 2 2

b . M~ox lf )U flI  incr &’as .- in loca l
O C , ) l ’ ! I I f . o :  t Ir4 -- A n d suppl y d u r i n g
c1~n s tr u c .  1 , ’ C ’  2 1 1 2 2 2

c. Minimum d i ; . i~ .p 7 - I n 1  of i-

lation and 1IUS I r I I - ; S  d u r i n g
co r S s t r c r c t J D - :-n 1 3 2 1 1 1

5. SOCIAL CO NC ER NS FOR ~‘.,~‘Th1 t~N lTY
a. M l n i r I C , : C -  p ot e n t i~oi L r  un-

f a v o r a b le  h e a l t h  i m p — C o t  2 4 3 1 1 1
b. MirllnCl!:C dC sruptLO n ‘ f  corn—

munit” I ~ ir i g 2 4 3 1 1 1
c. M i n i m ’ L I C .  c o n s t r a i n t s  on land

use 2 4 3 1 1 1

6. SOCIAl. C(p; C .~ - R:’~ FOR i” . D T V T DU\1
- M L O O - C .  H~~1oL- ~~~ C

lndiv d!. t.s 2 14 3 1 1 1

7. CONcl- :~~;S I ’  E - ~ (~ < OV ~’.l ,’ .A 11’.
a .  M C1x i mum p r o l t - . t L I D !  01

g r O L I n d w D i  I t - t  2 3 -~

8 C’ ) ‘ .~ ( O ’ ~~
l
~ 5 FOOk SUP -‘C~-~ U.A.T~- R

I .~~~~:. C Ii! ‘15’! I ’ ’ ’  - ‘c (C - -

o i  f~o , .- s- . r 2 4 1 1 3

--  _ _ _ _ _ _ _ _ _ _

~~~~~~

. .  _ _ _
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I’ABLE 10 (Cont inued)

INITIAL RANKING OF SLUDGE P LAN S
FOR SPOKANE VALLEY (PLAN A)

Ranking of candidate plans
CHARACTERISTICS AND CONCERN S S ‘F U V-i V-2 X

9. CONCERNS FOR IAN1) USE
a. Minimum impact on w i l d l i f e

h a b i t a t  2 4 3 1 1 1
b. Min imum undesirable impact

on aesthetic quality of
landscape 2 3 4 1 1 1

c. Minimum interference with
other use 2 4 3 1 1 1

10. CONCERN S FOR AIR QUAL ITY AND NOISE
a. Minimum potential for noxious

emission to air 1 2 2 4 4 1
b. Minimum odor nuisance 1 4 5 2 2 3
c. Minimum noise potential 4 2 3 1 1 1

11. CONCERNS FOR ENERGY ANI) RESOURCES
a. Minimum electrical energy 2 1 4 4 5
b. Minimum thermal energy 1 1 1 2 3 2
c. Minimum use of chemicals 3 1 1 3 3 2
d .  Max imum recovery or reuse of

resources 2 1 2 3 3 3

12. PERFORMANCE EVALUATION
a. Minimize degradation of waste—

water  t rea tment  process 3 3 1 2 3 4
b . Maximum relIabil ity 1 4 5 2 6
c. Least offensive end produc t 3 4 3 1 1 2

13. FLEXIBILITY
a. Maximum flexibility ’ to meet

unantici pated growth 1 3 2 4 4 4
b. Maximum fLexibility to meet

unant  i~ i pa ted C I I C ! T ( ~ .( : S 3 0

s l u d g e  q u a l i t y  2 1 I 3
o . M C A x C ! . I ! C I .  I cxi b I I  it y to C i t I t

changes  in ~I isp osi i  I - r i  t e l  [ C I  2 3 2 I 1 1
d. Mixinuim f l ex lb t l  I t o  t I  I I I’  ‘ I - --

p) r r I t.e ;arigci-i in  t ochnology 3 1 2 5
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AitSTRAc’r OF THl -~ ‘‘R 1 - 1I ’OI ~ l ’ ~-N F~~~i ib iL i i ’Y  STULi ’i’
OF’ WASTEWA rER S I l l ,  [l )k  ~~~~ ic;~-i I ON I ( C  l ,A ~ l i

FOR -:1’ )KA N l- ~ , WA~ a. I N Gl’ON ’

1( ,Lr )4u,,~ L C C~~1. A s t u d y  
~ ~C i Lila !  t11 b y Bovay Lng ln oL Cn s , Inc  . I L I r

t he S t a t e  ~I ~ k’~is  1 1 ) 1 C C ) i ) f l  DeL ,1 0 t l C C ~~C l l t  C) I’ Ec4 - 1 ogy ( car S t he  t 1 1: e ‘‘ Ki 1 - C 1 C  t

on F e a s i b il i t y  St udy of k-aC ~tew a te~ S o L i d s  A p p ll i~ x x l o n  to l,ai id f I j i

kane , W z m n i i  I n g t o n ” wIl l  w A n  completed in M C y  1975. This r o~~~ x I I s  luo St

sig n i f i c a n t  t i ,, the fot  x i xu .t at l o n  ana ova.  ~ a . J t  100 01 h I 1A Ll ~~ LC a l t o r n a t  Eves

throug hout  th e  Spokane ~t x  ea .  For t h i a  r O C I S C I O  It s  f i n d l uc s , c r i t e r i a

and method ology ar ,- a.’i l s tr a c t e d  h e r e i n .

S( Ot ) O . ‘f l i t -  re~-or ~ Stihujes the r ’ -,~OflOmi C and - U V I  r o ru n e n ta l

i m p a c t s  of t Oe  ap p l l c~~t ion  of li q uid  ~ L t.t~~ed ~ l dge to dcv , 1nJ u n —

gated ik r  u -u i  t u re  f r om  the p r op o sed  e x i f a i g t - d  and upgr aded  C i t y  of

~C4e k ane -iOS’ , t , ’,C t r ~’ I A t n I e x t pl a i t  (S ’I’1 ’ ’~ * Th&- e, U 1 C 1 4 1 1 ) 1 , ’ 0le1111 .- l ’i t , S, o l  th e

stud y i F i ’ to the 5311 ope , t  j j (  ~) t, i t s  ,i ,—a I ~; i i  c ap o’ I t y  of 40 mgd ,~-o- I

w i t  ii yea — , ,r ou n d  85 0 1 ,  ent p h o s p h o r u s  r I - r I  c i i  * 1)1 sp e s a  ci  Lox ; art ’

cons idered in an ,;rea up  t o  30 ml  I s  I rum 1 Ct) S P. Fol  1 w i n i ;  ~

d e t a i l e d  ana l  y s  Is of s i t e  spec if I c  land app lE at i o u  a. 1t i (C at ives  , thu

hi ghes t  ranked is c o m p a r e d  w i t h  t h r e t -  n o n - - land app t li at  ion  a lt  e r n u t  i vt - n -

* ‘t h e s t  xx ~t y  ‘cmi I C l - f  e s ,  lxa t l , ind  app I i —-

c at i o n i~ I e , t s t h i e  h u t  m a r t ’  L O St i y t l i , - i i i  V i , ’ l ’ i I f l C  f l I t  r a t  i o n  and s an i t a r y

l a n d f i l l .  ‘I’ti e pr op os l -ti . - T I l - t r p l _ - n C e r t t  and up p r  C l i u h .  - I 4 - W undt- ’t C ’. CC ~~I l ii ’. —

t ion , ( i n  111 0-s I ao l  l i t  it ”s l i t  V i t I I I I T I I  t i l t  F i t  I t’ l l  Mid - C o n i t  a rv  anti f i l l .

A ri’cortuneiidat I n  lii 1-10 0 0 h a t  ,~ 1 d i t  l -C0 ,~ f l  ~- I  t~~ - i o-i, ’ixil, s T  u d i  t o  LIt -

It - t o  e~~t 0 i I i s  f i i ’ r ~, (- L i l t - r i O  Ici -Oct - i 1 ~~~l I t i O n  f ’ t ’ t o r ’ .  h u h  t~i - , t I . -

I 0 1 . I - / 1 
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operation is .~ c tual ,  1)’ u n d e i  L , i , - 1 t~ x i  . I l x  i t  i ,s f l & )  rL.- ’.’euxrn L- ’,l i . ; L  I e l i  t -  I I, . - - I - -

con t inue  wi th  the  p l a n n ed  vacuum f i  I t i t t !  I - I C  and s~m ii  i i  ~~ ‘. l a n d i i  I ~ or t C

change to a g r i c u l t u r a l  l a n d  app I i ‘. - a t  i ’ ; -  . P r C S I , ’! a b l y  , t lb r~-r - 4 ! C 1 4 1 t ) l i i i , i —

t ion is to cont [l i i i , ’ WI  th  VLIC UU I fl  f I 1 t, r at  li ii 01)11 O i l ’ , I ta  rr  I ,~~ d f I I 1 whi  I 1 , -

making addi t ion al  t e s t s  f o r  l and ip p i I ~ at  l O l l  t r i O  III - 1~ j  ‘ ~~4 g  p r o i - r o s s

in th i s  f i e i d  n a t i o n a l ly . I t  is ~ 0 ) 0 1 ( 1 ou~t L h t  ~ h ’. ‘r i -s ’ .- x x t  no t o v e r —

able cost fo r  a pr i c u l t  ural l a n d  ; i n p i  i c _ i t _ i 00 mnv  c h i I i r ’ I ’ e  as I ’ ..’~ ) C r ( C

lncrc ’dst ’s I l l  c LIC ’~- t L u l ~ud 1, - n I  r gy p r i i -os  r : t i s e  t 1 I 1 ’  C - -~~ ‘ - I V a C ’ i x , Cm f ’ . l —

t r a t ion  and future increases iii t C ’ l t 4 1  l i z e r  c e n t s  ma !, t h e  O l i t I  l e n t

Va no of slud ge mere a t t r a c t  iv c-  t o  t i l e  - a r l C C a r  -

The Oavav s t u d y  Id IC t O l l  I • I I C  - I C  ,~~ I ) ) C - 1 ,  ,ii I i  1 ’ L i t t

ral  land app li - ot  ion sy -- tei and I - ‘ C  C F I a s’l 0 ‘-‘ t i n t  aT L C’ .’ L u  C $ 1 - I

per ton of d ry  s o l i O I I  a!; c n r - ;4 L l u - 1I w i h  $Y0 -:‘ r r - ‘~ 01 - ( C i l l i l O  I - 
f l  -

t i on  and s a n i t a r y  land f I I I . ‘i ll I S  - -n j -  , r i s~ - ;~ Is h,xa.t’c. fl ( l i t  l u .  lu g  t i  I C

costs fo r  both  S’ st e t i iS ; t h a t  i s , F l i t ’  p r - posed  l i lt  los  l I W  ~xd~- r

cons t r u ct  I - I l l  a rc I,~~t r e . y x r d , ’d i S  st:t’k CO StS,

Ap p l i c a t i o n  i’i d r y  -~ind :i~~rl C I I  i u i - - ,s u t - i  t C - - x

cost e f f e ct  l y e  t h a n  I I , ) I r -r 1~ ! C i t  t-d OgT Cli - t ’ I i ’  10 1 1 i 1 -  ~ i I caL 014

f r om  m d  i o n  P T ’ i i n i ~’ WC- S t t a 0, - i  F l  C O  C 1 1 t, ‘ ‘II I Ot ’C t (I  C t t ’ C l i s t

f a v o rab le  b - i t  1 (114 I L O f l i  i , o t h  c a S t  a C i l !  -. 4 ’  ( - - ‘ ) T C I (  - I a i t ’ I j ) x t  I ( ‘ 1 1 5 1  - -

t i O l i s . A t  I l ’ S i p i l  l. i C ,~ Li l 1 i l !  - 1 j i I I ,~~~1 - - 5 1 1 4 1 1 , 1  -

f r o m  n , 1)00 10 8 , DII I )  Oi . r~ -S I - r di - II

gated  a p p l i ’ . t t i n ,  t i - - - I ! ’ l - r - O  n i - i1’ - . I - - I I t b ,

- i l - i l !  Lv ‘‘ t~~i~ (i’ t.’p I - ‘  - - ii • 1  - - ‘~~, I t t ,

1, 1 It ’  ci! ’  t he sit ( ‘ C I  I - - ‘ i , - ’’ 
- i~ F I

/ 1 - 1 - I
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_ - :~~_ I l ~-i l1~~t I — 1  ~‘ i l O  I t y 0 ~ l l ie  s a l  I i a I I x t ( i~~ I - - 1 . ~ t S tO 110 1 r 1-m 7 ~ L i t  x o 0 i

1 i T  ied to 168 year s  I r r i g a t t - c i .

An il ysi s  oI t h r~~t - - - i i ~x — L a i i ’ . 1  l l p p l i c - a i  1- - n  a l t  e l i o t i \ - ~~~ J e [~~ i iTi I IC cd

t } ii ,  t. di gest  i o n— V a c u um  i I 1 t r a .  t i o n — l a . t i n  1- 1 1 1, -. t $90 p~ • tor i  of a t ~ s i  I t ~

was more cost e f f e c t  i ce  t h a n  Vii C la m 11 l t r a t  l c l i i — j I i u - j t ’ f a t  i - - r i  ~~t ~‘ 1 t i

h e x ’  t o l i  or va. ’..- I i u l I i  I’ I I t r a r i o i x - — c I u y i ~ ip a t  ~163 pt ~r to r i .

l’he basic e-~oi u ’ . sn i c  a i i a l y s i . a  of I o 0  o) I ~’. l i~- a t T ’ - u i  xi I I t - I  ~~ i c e s

does c t üt  t a k e  c r e d i t  b r  t he  ‘~- , i i u e  o f cunmit - I t  l ab  l e t  1 i1 , I r t r ‘ . I i - ~ - i . i ~~euI

LI Lil t r-.-geii in the a p pi  led s ludge.  A s e p a r i t  e t a l c u l a t  ion  I ’ . - r l~~

•nost f a v o ra b l e  s i te  under dr ~- t a r m i  ng corei i t I u ~th ( ‘ ‘.1111 I Lid t’l-, t i t t  I F i t -

ci I spo sal  pe r  ton cost  would be , ‘J t i cec l  1 J u l 1 1  51 23 a ! I I tI 1) I h i  -

- a l t ’ulation is based on a c~i r i  - - n t  p n i c - . - ol $ 0 . 2 2  er p~ 1 1 1 1 1  0! ixi i ru - ,~,-n

a.~~i i l a b . I e i n  - o f l h l U c r c i - ; 1 ,UIli i ’ . i c t i i l  I er t  1 )  I - / t - I s.

So u a n t i L l e i ,  a nd  Chc i r a . - t e i ’ i s t j c s .  Al l c - i  ii-iil , it j a i l s  a t .

h ,xse d  on I ort” .’ast sob Ida - I o ~ L L I t  I t  tt’ s and than;; ’ l~ i i  st Ic s as h - I  I O’ss I or

:i desi gn c a p a c i t y  of 41  mgd w a n r u ’w . i t e r  f l o w :

1. l) i g e s t  i n  t ank  input  it  4 . O~I -I dry SOi ids

~i . P r l n i ~ rv s lud ge a t 9~~J p ‘ C o i l s l i l t mi  1 1 1 0 1 1  p ’t l l o u t s
(MG) , J~~g v o l a t i l e

LI. Waste ,i1:tivated s l u d ge i t I l l - l i  i ’ .t t ’ . i i d~-; 
~~~~ 

Mi ,

vol at  i I c

c. ChI ld - H sludge it ‘JI ~ j- - -~nids I’ t- r M i , i i  . 1 1 1

I ecci of 120 n i p / l i t  C t ’ , ‘ii’ v ol  , - t  x I t ’s

.1 1) i IT ’ s t  i - i i i  t , ink  I 1 I C  l t’ I t it, - 1% I f  a - I s  1. I II - I - I - U

1 t or i  i n  Vt -  i s ?  l i e  I op t i !

- 
I i i  11 ca 1~ l i l t  t 1 c m  - C - - I I  - I - - a  I tals !~~f l  ~ 1 I I p p  - . - - I i  t~t -v ‘ ‘

it is lt ’Ii F o  . t l i l I i i - i )  - 5  1 , 11711  i i  fl . I ’ l t ~~, I ) ( i  t a r  I c t - i t n -  - - -

1 - 1 . 3  I l
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The above , at 40 mgd wastewater flow results in a digestion

tank output of 300,000 gallons per day containing 66,600 pound s of

total  solids composed of 31, 900 pounds vola t i le  and 34 ,700 pounds f ixed .

Forecast chemical c h a r a c t e r i s t i c s  of digested s ludge  are

given for a wide spectrum of parameters , from which tlit- following cri-

tical parameters are selected .

mg/Kg of mg/i in 2.7%
Parameter I)r~ ~~~- ]  hIs Solids

~~~~~~!~,

Total  Kjeldahl nitrogen 66,100 1180
Organic ni t rogen 33 , 100 890
Animonia nitrogen 33 ,000 890
Total p hosphorus 30 , 000 810
Cadmium 12.8 0.35
Zinc 790 21

For 4 0 m g d wastewater throughout the mass emission of total

nitrogen is 4,400 pounds per day .

The forecast bacterial quality of the di gested sludge and

percent removal from raw are given as follows :

Log mean organisms j n - r  100 ml
Total  Fecal Fc’.’~t 1

Co l i f o rm  C o l i l o r m  Sti’i-p i ’rot ’ci

Digested sludge 1.39 x Jo
7 7.30 x 10~ 7 .80  x 10~

Removal t h rough
d i n s - n t  ion 9 9 . 2 %  98. LI ’ (‘i7 .4~/

EPA Ci- i t t , ’r’ia fo r ,,~ _~~~,,~e D i s,posail . ‘thi ~ fo rn lu  lIl t 1(11) O h  (ii t i - u  n il —

t ives I or land app i i ‘ i t  ion in l t o v a v  (197 5)  ire based lIn cr 1 t t- r 10 c~~ ’li—

t a m ed in t lii’ U .5 .  Eov I ronment  a I l’rot t -c  t ion Apt ’il i y ‘.h’c 11111( 0 t 1~ it ‘ . 1

August 5 , 1974 t l t i t  u -d ‘‘ N o t  i - c  ‘1 i f lt t ’ ot  t o  issue - i  I - i l  h’~ s t . C I  1 1 1

701. i—ill 

~~~~~- -~~~
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di - ceptable  ii iethO ds I C) I, ’ I I  I I I ~ ‘,~ t I on c .1 i  1 i sp  C I ” . ,A  I of s 1 l i c lp t - s  - ~ l’li ’ mus t

c r i t i c a l  of the  - r i t e r i a  ar~ sun u na r I ,~t m i l  be l ie f o r  l and app 1 i~~ i t i  : i :

1. S t a b i l i z a t I on  must p r ov i d e  not leo ,’ than a 40 p e r c e n t
r e d u c t i o n  In v o lat i l e  s t i l  I d s  and 97 l 1~.- r ce n t rn 1 1, c t  i on ‘Ifl
fecal c-- Iifor ms .

1 . Pathogen CO - a t ‘l i l t  1151SF is I t i r t h e r  o t t  collated by i t i e

equiva l ent of

a. F i s t  u r iz a t io n  fo r  30 m i : ~c~t e s  ,~t 70 °C

1) . HI gh pH l Ltne t r e a t m e n t  f o r  3 Ii - ’u i r s  a t  p11 12

c. Long term St or ag t ’  t i f  t U  days  a t  20 ° C or 120 F i v a  a t
4°c.

3 .  Heavy meta ls not to lie . 1 1 1 1 1 ied hoyt IltI 57. ol s~~t I c at .  i - - i

cs~-hange c.ipa i - iry (P E G F and - 1 0 1 1 1 1  l Uni to  z i n c  r i l  i L l  l O t

Lu )  ex Ceed 0.005

4. Empact on gi u )iiIidw1i ter qci a i I to be g o v e r n & - i I  b y :

a .  Not  to dt grade l ie  t o w  -I r i nk i n g  wa ter  s t andards

b .  P r o te  le d  ti’om f tmt -,Si)Il 0 O l t , ) 
~ Ia ’ II olli ’ i - b )  1 4 t h !  LI

a p p ]  i c t  l an  o± 0 1 !  r a g no  holanu - e - i,’ t ’ l in ’) q u t ’s I n
determining n u t r i e n t  a p p ! It  at t o i l  l i t  to t ’ i ’ 0~i5

~~~~~~~~~ AJ-i ) i c a t i on  R a r e .  [he c riti ca l i l l  ei lot) I or OSLO

1 ishment of s j u d g e  a pp l ic a t  i o n  r a F t -s is d t t t l  m i n e d  N’ t lie- I t h u  1 1 , ’—

m ont  f o r  a ba l ance  between r a t e  of f lu  t r u -pen app i i~ i t  1011 • i l i u l  Iri~ I i t - .

f o r  crops t o  f u l l y  u t i l i z e  t I l t - a L - t ! l a l - l u - 110 11 I i i  at i t t -  l ii i ~t ’tI ,tf ’ lt l t

I’LIe m e t h o d o l o gy  se l e c t e d  t o  mak e  t h i n  h - t  r r n i i n a . t i u i i  h-i 1 1 1 . 1 1  }‘ r a t

k *
et ‘ii ( 1 9 7 3 )  and W i l l r i l C l i  et i )  (I s ] !4 )  ‘ .n -11h  i t ’ , ’a~ ’ n i . - e t —  th ’ 1-  -~~ - -

por t ion (It t h e  aurmioni  c’ l n p - i u a - i t  i i i , )  t l i t :  nh i li ’ -r ’ ol I Ci i ! i - n  I~~~

organic COflI j’O IitC ll t . ~I lie l o t  r . 1 t IS 1 1 1( 1 0 ”  III I ’ l l -  i - i- , l o g

h i g l i c t’ ,tt Ii ,~t OIl - I  l e t  u n a s i n g  ~t~~vii I~~~t i , , ,i i I v  t o  s l i t  i’ l i t  - I 1 . 1

- 
- oe pa ce 79 f o r  r e f t - u  e u i - o  -

fOe. 1 1 ’)
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organic equals the annual rat e of mineralization.

Crop uptake capability is based on the selection of a specific

system consisting of 1/3 prass seed , 1/3 alfalfa and 1/3 cereal produc—

t ion for  both  dry  farmed and i r r i ga t ed  c o n d i t ion s .  R u - c i ’ F l n i t i o n  is a l so

given to the d i f f e r e n t  r a t e s  of growth expected on t h u  s o i l s  a t  S p u d —

fic alternathe sites. The nitrogen uptake capability is determin ed

C 
to  range between 50 and 55 pounds of n i t r o g e n  per  i l I r e  per  n e a r  f o r  d r y

farmed and 145 to 165 poun ds of n it r o g e n  per ac re  per  v u - a r  or i r r i -

g a t i o n  on the va r ious  s i t e s .  The P i I I  r i i ’ h et i i  11101 l I h b d ) J 1 o ~y when

appl ied to Site No.  11 ~~i tIi needs of 5i  pounds  of N per y ear  d r y  h- i d a

to maximum application ra t io shown below :

Maximum all owahi e 1111 (11 1 111)111 jCO t 10fl

As pounds of As F- ’ns i i
Year  f r o m  s t a rt  t o t a l  N in S l1l C F~~l - drLsi ud,~’ & ’ s oj Jd s

1st 450 3.
5 th  31,5 2 . 4

10th 2~ 8 2.0

S i m i l a r  r e s u l t s  a r t ’  c o m p u t u - d  f o r  a l l  I l l i . i l i . i t  i~’e S~~l - C -  a n d

for  d r y  and i r r i g a t e d  cond it ions . (For 40 mg d w , i o t i - w , l t i - r  t h r o u g h p u t

f o r  wh ich  the  f o r , - an t  d I pc -n tied s ludge o c i l  p u t  c a n t  a ins  1h , 600 pounds  a I

d r y  so l id s  j - e r  d a y ,  the  annual  p r o d u c t  l i l t )  is 12 , 1 ‘~5 t o n i - i  t I  d r y  solids.

l ’his f igure  d i v i l u d  l1y t h e  t j p i~ - , 1 I O W . i 1 l t  ~i p 1 l 1 i , C , i t i 0fl r i t e s  OlIOWIl

above fo r  S i t ’ 6 di-t , ,- rm in ~- C F L I t -  n i  t ar. - i net - c.- F , iii this t o o t ’ r ap’ ing

f r o m  3575 ic r a n  i n  t li i- 1St v - - a r to 7 ,  8 P N  a c r t - a  111 f l i t ’  I U t i i .  
(1

(1 
~C i I c u l , i t  l u ) I i  not O I l  IW O  111 Rov ty (I~

)7 ~

101.  3 — ‘1t~
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l _ i _ i l i ( j  \,pj~
) l i i ’~~t1- ‘ I I  ~ ! . ‘ t ~ i - t  Li °‘ - , c:± . ~~~ I oL ’tUuIc i  t I ‘ . 1  t I  t I I Y S  I i i i i

i’acl l  I ties to ac ,  omp i ish lan d  i l t  I i c at .  1(111 1 H base I on compi  ~ ( I i i , - 0 1 t h

EPA ~C ri t e r i a  and th e  c o n st r a i n t s  of t a t ~ spi.~c I I  Ic L r e ,~ t u i t - ui  p l a n t  and

s lud ge c h a r a c t e r i s t i cs .  l i l t  p lanned  i~~i c i l  it l es  and t h e i r  r a t  l o t i O N

are summarized below:

I . Di gest  ion p u - t i  o l 1 l t a 1- e i s  ox~ ’~,- I u ’-l t o  I’i c ’ Ct  El’ C\ r i - l u l l )  t

men ts bo th  w i t h  respec t t - -  c i - l a t i l e  and h u t o t u - r i a lri-J Ilt ’ t j u l 1 0

2 . f t  is ii -  - t  I u’ , t S l  hi  e to app I y I [quid  s lu dge  ‘ st  I r a t -n
ground . Thi.s means a 1)er lod -f at  i e ; t a C  I 35 l i v o  w b i t ~~1
there  i’~~n h i- no app ! l t - ~~t j i m  ii nd t 1 - I w t .  l e t i  1 lii. r~ - t I t l i s t  N-

St (~‘ r l g ( -  . ‘I’here I s no t ( Darn f t  ir  st or a g e  a I r LI s f lk i g f l  l —

tude at t h e  STP site.

3. Ea~~ti day ‘s o u t p n t  u i ’ I iquid  d I gest e t i  a I uit l gt’ n1u~st ,  t o
de l  i v e r e l  tü  .- i r em ote  s t or a g e  , , 0 0 / o r  app l i ca t  h o  si  t t - .

A s u b ai t e r n a t  it- c s t u i d ’~ .lem~- n s t  r a t e d  t h a t  p iptc l t u e
del  I v o r y’ I ~-i h l i C  I’ C’ & Os I e I I Cc F I V t -  F ban t 1

_
ill - k h au l  . A

sludge pum p ing Ot ’l i t ’ l l  u l ~~ of  8 hours  1- a t  d i v  i s  so I t -c f t’ul
C to a l l o w  [or  f u t i i i o  t ’O Il . 1 0 1  1 0 1  s I i j l L u a i n L 1 i 1 i 1 1 g  ‘ - i i ’ t - ~’

ing v e l o c i t i e s  in p i p e l i nes. S i z ~- 10 lot  ii j i~ it ’  I s
selec t ed fol a l l  s l u d g e  1 , 1 , 4 ’  ~~~~~~~~ 

( 1 )

~t .  In a d d i t i on ~u l r i c t  r i g r ou ~id St’ , I S L i C I - i l  H t , O , , C t  ~ t I
ii 1 - S • an odd 1 t ion :i 1 / 5 d, i n - - o t t  I o p t -  I or - pu ’  I L i t  1 10111
flexib il i ty and L I P  d a y s  I or p~i th o g t - u r t h u  t it i ti are
Se 1 eu - ted ma~ i up I - I  ,i I S t i l l  a g e  o f  t lni or d e r  3 10 ula -

J o  meet  t h i s  r t ’ q u i r u ’ m t ’ - i t  ~- t o r , ge In  two - L b  eac h
160 a c r e  f l C t ’ i c ; i p a c i t  v art- se ,eclt ,t , ( 2 )  0pt~i i u - - L I t  Ii
dike r c - o a I v -  ir s ire - - t led i-I to  i f l t t ’t  t h i s  v olume re—
qu Ir ement  , s ea l e d  w i l l  - no No a l  c l a n  who i oVa l a b  ii’ in

w i t h  membi 111 1 j u l - I  -Il ’ e - - i  - A L U  Lit -r e  s i t e  i s
d es i g n a t e d  b r  the hP )  L i 1 ’ F u  4 1’t’ ( ci t 1 - -r a pe I IC1p IV I[Ip
a mea l d ep t h  in  eXc4’l-i S C 8 ft- i -t

5. A 1 1 - o t t  t r i p  t i r e d , - , ’ I s o a ] t ’ t , ’d F t  I ’ , ’ - O V ,  ry  a t  t l i t -  S t o i ( ’ tl

~0For a v e r i g e  d a i l y  d i p - s i ’ s )  ~~l l i t i g i ’  o 100 , 00 1) gp d t i l t ’  ~ i t  i l l  I l l - f  d i v
p I i lflp r a t ’ i s  62 5 ~~~~fll .

(2)2 X I~) ( )  - 320 A c .  F t .  i~~ ~~j i i . i I ’  h i  ~ ~Iayo (Lb C I I ’ C ,

101 . b~~1~i
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sludge. Delivery would be to a surge tank from which a
pump station would draw for delivery to a distribution
network.

6. Distribution of stored sludge to application areas is by
pipeline. For dry farmed areas size 24 inch is selected
and length required 1.5 miles per square mile. For
Irr igated areas, size 30 inch is selected to carry both
sludge and irrigation waters, with length 1.25 miles per
square mile. All d i s t r i bu t ion  p ip ing is assumed to be
laid on the su r face  of the ground except at road cross-
ings.

7. The supply of irrigation water for irrigated land alter-
natives is determined at 15 inches depth per season to
be delivered in a season of 120 days. Subalternative
studies are made to determine for each site whether the
most economical source of the i r r i ga t i on  w a t e r  is STP
effluent or some other source such as wells or the
Spokane R ive r .  All p ipe is selected at s ize  30 inch .

8. The method of app lication of liquid sludge to dry farmed
land is selected by subalternative consider,ition of:

a. Large nozzle liquid gun

b. Tractor drawn injector

c. Modified conventional sprinklers

d. ‘I’ruck  app l i c a t i o n

A system made up t n t - — h u t  of i n j e c t o r  t y p e  and o n e — h a l f  of

spr inkler  type  is se l ec t ed .

For i r r i ga t ed a g r i c u l t u r e  the  s e l e c ti o n  of a p p l i c a t i o n  equ i p —

moo t  is made f r o m  a v~u r  I t - I  y of ’ spr  i n k ] , - r  sys t ems  c , i ! l , i h l C  i f  d e l i v e r i n g

the s lud ge tu nd i r r i ga t ion supp i emen t t o ge t h e r.  i t  is l t  t arm i t i ed t h a t

towed or cen te r  p ivo t  e q u i p m e n t  i s  c om p a r ab i t -  and l 1 1 w , - s t  i n  c o s t .

(Fo r both  d r y  I ir m e d  l u l l  i r r  i~ - - u t i - d  l a n d  t h e  s l i t -  and q u o u l t  i t y

o f appi  ica t  Ion e q i t i p m t ’n t  p g - - a  i- to b~- I or  u ’ omp l i - I  ion  , i I  t h u  a n n ua l

11)1)1 ii ’ i I I O n  i n  120 d - i v s  of t u i t ’  2 ( 5  d ay  p r t i w i n p  ( ‘ , i s t ) t ) .

101. 1-78
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si t e s withiti .i ‘JO nil h i ’ rad ius ~t t t I .  Pity S I’?, five slte~ are Selected

fo r  d e t a i l e d  ~o s t  and e l tv l r o n m e l i t a l  ana l is to . l’lle f l y - I jul11 - ‘001 i d a t e

sites ar e li st ~ ,F F - -~ h t - o  w i  I h b r i e f  ~ nnan t  , l l l ~~u t  the  most cr lt  i c u  I

fa1 -t o r  for  t O O t  Slt . t i

‘
~ 

I t o  ,j . N o r t h  of Re~ rdan . Has good 51’ I I  w i t ! :  an c O t a l i ]  1~~lu~ d

agr icul  t u r e  . Is oh-ou t  2 1 ml it’s I l o l l)  C’ I I V STP . Pr I no r v  r L i f l c t - I ’ 11 lb

steepness ot parts of site.

~~~~~~~~~~~~ . Be~~w~ - C :l  A I ‘ ‘ .s’ . i v s  l I t -  I gh t  o and Deep Crt ’t- - . C 
~~~~~~ L i  r e s t

t o  i ’ity STP , d istanc e 7. 5 m i l e s .  F’~,- ) ) , - )  - i l i ( ’ e r ’ flS ~ire sNu b ‘ v ex

drained soils and the limi ted ye ah art - L i  o f  300)) ac r t - s .

Site 6. In d i a n  I’i- a ir i~~. Has good s t i l l , a r t  - n t  a b l  lobed

agriculture and adequate area . Is u P -u t  15 .8 m i l a n  I r i m Ci ty STP,

being llt ,-~~~t c l o s e s t  to Site- 4. ‘lN-t - Is — - r e coot - - r n  f - -c  1 O C C O  l l~~ ,t s  01

steeper s lope  w i t h  a t t c i i d - i i o  r u n o f f  h ir uhIt-1i15 ,

l L L t -  7. t-
~t .  Go d f r e ~ ‘ h P ,r eJ i i i . no ~- s t ; i ’, l l s h i e - c  i~~r i e ’u I —

l I t r e  and s t i l l s  are in  g e n e r a l  u ’x - e s s i v . -t l y  d o h r i e d  w i t h  i t I W  CE .

Is ,fl’ io 19 m i l e s  t u i trt  t he  C i t y  I . b un t  em is tar It ’ - , hate le~ut -! itt rp

sun act- ~- - i r  e rs t h r a t i g i permeable ’ ~c i j ls.

S i t e  9 . WI 111 am Valley . SitI Is - i  a f a i r  and t her e  u s  e s t . u h —

i b m  I a g r i c u l t u r e .  S i t u -  i s  l B  nI .It ’~ 110111 C i t y  Si’ i ’ , H~u s s h o r t  u - s t .

- -w i n g  - c - a , - -  0 .  Cub.  ci’t i s  a t a r a I t t  I ye I y i i  ph  Wa t ar  L i  F -  h e  -

Env i  r onn11 - 11 1 - - I  v- i !  1 : 1 1  I t I l l  - - l O t ’  - th c n  0 t l Va sI I. Ct- i - - i

sl udge disp. ’oai l e , u d ,s t i  - i  i :,~~ np - f S i t - s I .  1— 
- - t ,~ ,~~

tI tC H I i i i  b e  ~~t ’ F  S i t  e~; ~t i 102 0 I ,  ‘ , i  S I  II - $1 I . , b
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Site specific cost effectiveness analysis of the five sites

concludes that Sites 6 and 1 are most cost effective for dry land agri—

culture and Sites 4 and 6 are most cost effective for supplemental

irr igated agriculture. Overall , Site 6 with dry land agriculture is

mos t cost effective.

Si te ’ 6 , Indian Prairie , is the most favored site considering

both environment and cost.

Basis for Cost Effectiveness Anaiysis. The cost effectiveness

analysis is made on the basis of total annual cost includ ing a cap ital

recovery factor and a maintenance and operations factor. Both cap ital

cost and operation and maintenance costs are based on 40 mgd . Capital

recovery factor is for ~~~~~~ at ,~~,percent interest for all facilities

except application equipment where 15 years at 8 percent is used . An

overhead charge of 30 percent is applied to all cap ital costs except

s i te  development.

No land costs are included except tha t fur the storage lagoon

and pump station. The cost of agricultural land is not included .

Credit is taken for net return on crops produc ed after

deduction of management costs and taxes.

Credit is not taken for displacement of purchased fertilizer

by slud ge nutrients in the basic ’ c o st  e f f e c t  iv e l l e - s s  ana l y s i s .  This

cr ed i t  is recogii 1 it’d in a supp lemen ta l  cab c u ia t i o i i .

t E f ’c ’ i t  l ye ’  ~\ i1 ,i l~ ’nin ‘ I  N a n — I , ;i i id  A,,pp H t ’a t i on  A l  t t n i a ( i v a s .

Co st ef fe c t i v t ’ ana lyses are ’ made f o r  t h r e e  n i~— 1and app i i~- i t ,  ion  a l t e r n a —

ives . These u It ti rnat ive’s , l i k e  t h e  l and app  l i t - a t  i t ’ l l  a l t  e r I l , i t  I C e ’s , a l l

701.3—80
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inc lude OiIdt ’ )  ob ’l~ uf I ‘ i C O t l t , ) !! us  a p r e ’i i mi na r v  s t e p  ~~u t h a t  t h i s  - t 11111101)

f e a t u r e  is  no t  ki n luded . I’Pe alt ern ?It ivea a r e :

1. V ac at n u  t t h troa , t a i i  and truc k haul t ’ - ownit l y ta r u d f i l i .
The - - O~~ i t a l  c ot S  for vacuum fi1tr~~tioui - i o U  l i t t i l  log
inc luded i n  t h e  o i i s tr u c t i ou ’u cost  of t , lu ’ - plan e n l a r g e m e n t  3
are c’st f o o t e d  -‘it $5 , i h 0 , 000.

2. Vacuum filtration , in , inerat!on and true -k h a u l  dispu .-ial
of oslo ’; .

3 . Vacuum f f 1  t r a t  i- ti - n i  d r y ing . Costs of tilt lunate di spo—
sal of the fried m a t e l ’ i a b , such  as ha g gin 1, i n t l m a r k - t i n g
are h O t  i n c  laded on the  ds~~n n C p L  i t i n  that they cou lti he
offset by income from sale-s.

As b r  land applic ation a lt or~u )  i Ve O , a l l  tO t l l 1 ) i it  u - i’, i a  h i t ’

40 mgd quantities. All cap i t a l cuntS ~tre L n l - r t i z e 1  at  8 ger  Clii for 30

L i st  OF R E F E ! f l - N - ,E S

P r a t t , P .F . ,  F .E .  Br - ’adbent , and J . P .  P ar t i n.  1973 . UsIng orp aiiL ~
wastes  t u s  n i t rogen  f e r t i l i z e r s .  Calf. Agr. 27 (fi ) 1 0 — 1 3 .

Wil ir ich , T.L., D.0. Turner s and V .V. V olk- 1974. “ f , u n i r t ’  ap p l i c a l . i . l
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APPENDIX 11
NARRATIVE EVALUATION

SLUDGE ALTERNATIVE PL\NS
A SSOCIATE!) WITH CITY STP

1. COST EFFECTIVENESS

A summary of the c o s t — e f f e c t i v e n e s s  da ta  f rom the DOE s tudy

is shown in Table 1 f or all plans except Plan X. The cost-effective--

ness ranking is taken directly from the DOE study data. Plan X is

assigned a cost ranking equal to Plan V , inc inera t ion , so tha t  the

environmental  d i f f e r e n c e s  may he considered . Plan S is most cost

e f f e c t i v e  by a sig n i f i c a n t  marg in wi th  Plan T—l n e x t .

2. DIRECT ECONOMIC CONCERN S

a. Lowest requ irement  f o r  ca,p~~~~l.

b.  Lowest O&M costs.

The ranking  of these- two ca tegor ies  is taken  f rom Table 1.

Note that the rankings for the two elements l) f  c o s t— e f f e c t i v e n e s s  do

not parallel the total due to the high cap ital cost associated with

the two b and application alt,e’rnatives and the fact that their operation

and main tenance  (O&M) costs are lowered by c r e di t  f i r  crop revenue. A

f u r t h e r  r e - J u t - F  i o n  in O&M costs is propo sed in the DOE st nOv by a c red  i t

for disp laced fertil izer expense’ , i n s u f f i c i e n t  l i -we ’v , ’t ’ , te)  ca l- l o t ’  any

change in r a n k i n g .

c . M i n i j u i n i  l a - i S  of c i ~i’ l o v m , ’n t  . Plans  S . V . W and X have  no

p o t e n t  lal for a f t t - -  t bl i p , employment In t l i t ’ , ‘ t ’t f l h I t U t l it  - . ‘ t he  POE st tidy

does not .u t t c t i t p t  La r i- . s i ’b  V I ’  proh i anus a t  l a n d  ‘w i i t ’ r s h i p and i - p t - r a t  ion

7 01. )-8~
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.u s1-. t ) e ’ i l l t ~~, f  .‘ i t h ‘l - i i t J  0 1) 1 11 t I e ) ’ I f  t f , ~ s lu d g e  : u p p h i t ’~i t i a i i  10 ~u c l u 1 e v t - t I

- - t I l e r  can t  r ac t  w i t h  the  ext st i up - -w’ er a  , V b e t  e s l u ou l d  ha no s i go I I i i l l  I

change ‘In employment  an the  p r o p or t  y I nv-i ~ vt ’d . i f  , ti~ the  o t h e r  l i , i i t

t he I~ r a p e r t y  is acqu I red and t ’]) 1- I~~L t ed b ) c t i l t -  was I, e-W ,, t C 1’

E agency i -h 1 - : ~
- could bc si gn i 7 ’ I t -an t d I sc,,~ t Ion and t h ~n i g t  in e m p la y m o t i t

on t h e  land a f f e c  t e J  , I ’lue 1 i r p , e r  l a d  a re~i r equl  red for  d i v  l a t u l

app l ica t ion  (Plan T—l ’) i s  ranked ; i s  h a v i n g  h i gher  pt t e n t 1 u ~ f i t  ~l i s—

rupt ion I emplovllle -I ul i I , i o  the  much sma] I - u ’ a rea  r e - lu  I r ed  for  i r r - a r  ad

land applicat ion (Plain 1—2).

d . ‘-‘, in i m u m  loss of tax ru -v u -n ile - P 1 an W has n- i  ne on t or 1,11 - i I a t

disposal of an en ’I product and Plans V uii i X r e q u i  ri only 111011 , u l l ’ t , l l t S

fo r  t h eir  I on c en t r at e ” l a s h  (1 [ sl l’ S d l  . P l a n  S requires metre l a n~t a r t - a

f i r  cake disposal , hut , on an tubsolutc- o c i l e , a r e l a t i v e l y  I n s i g u n i I I —

cant amoun t considering t h e  s tudy  a i c a .  i i i , -  land r~ s iii ct l ved I, ’r

P b a ~~0 ‘l’—2 ,i nd T—2 f& tr 1,~ i l app l i  i t  L o l l  a r e - l ar p e  and si gn i l  1-, a n t  -

Whethe r  they would he taken t rom t h e  tax rolls or not i s  unresu1~~ed ,

t is d l b e l i S S e i -,b above u n d e r  i t  em 2c . ~ans 1—i and T — 2  a t e  ranked eat t l i e

is of t h ~ ir  p o t e n t i a l  i m p , u c t  ~s was 1 O l e  f o r  c o r r e sp o n d i ng  was t

w - it e r  management  p l a i n s .  P l a n  T — l  is ranked ,iS having the max imum

p0 1, - l i l t i -L i  f o r  loss  -0 t a x  revenue and t—2 the next highes t  -

3 . IND iRECT l-: i ’ON iM j ( ‘ (,i)N( l - , BN~

S h i d  g i -  a l t  e 1 l I ~ , t I ci - p I a n n  i r e  i i  p -ti Ii’ l i - i n - ne ’p I i ~ i 1) 11’ 1111’

pdC t t i l t  t he  ii t a u ~i i r y  , u I  1 j id i i  i -c t ‘ 
, “ r i t ’ l i l t  C ’ I t C  01 110  -

11) 1. I — h  I
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4 . TRANSIENT ECONOMIC CONCERNS

a. Maximum etnpj~ yment during construction. Plans S, V , W and X

‘ all involve highly spec ialized mechanical installations , most of which

arrive at the site prefabricated for assembly and installation by rela—

tively few skilled me- t-hanics . Considering Plan S as a sunk cost it has

no p o t e n t i a l .  Plans T—l and T — 2 involve extensive p ipe l ine  work w h i c h

generate-s significant loca l employment. Plan T—l having the most foot-

age is ranked first and Plan T—2 second.

b. Maximum po ten t ia l  for  local supply and manufacture dur~~~

construc tion. For the same reasons cited under 4a above Plan S is

ranked lowest and Plans V , W and X next lowest. The type of piping

mater ia ls  required for  Plans T—i and T—2 are not in general locally

manufactured but the piping and associated materials represent a local

supply potential. The larger dollar volume is in Plan T—2 which is

therefore ranked highest.

c. Minimum disruption of circulation and business durin~ con-

struction. None of the sludge plans require construction in the urban

area . The construc t ion for Plans 5, V. W and X is confined to the ’

t r ea tmen t  plant s i te  e x c e p t  fo r  the  s a n i t a r y  l a n d f i l l .  The p ipel ines

required for Plans T—l and T—2 are almost entirely rural and ;Iwa\’ from

main roads. Plans S , V , W and X are ranked ,u s  h a v i n g  neg l i g ib l e  im-

p a c t .  Plans T— l and T— 2 a re  r anked  in p r o p o r t  ion  I a  le t l gth  of p i pe ’ l m e

involved as hav ing  some small i m p a c t .

5. SOCIAl , CONCERNS FOR THI- LOMNUN I Ti

701 . 3—B t i
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and X p r ado -c ,uiu en - i  p i’o d uct  th a t I n s  l >e ~en st  e r  L i  i z t± d and should r c p r e --

sent no h ea l th  hazard . P l a r u  S p r - t l u c e s  ~ i r , i du -~t w i th  r e d uc c i  buL

l i e v e l  theless high i l o e t e i r i,~l c on t en t  , h u t  t he p u b l i c  exp t i s t i r e -  is  h i l l  t i~ oJ

I f p r o p e r  t r u c k s  a r e  used iou t h e  way t o  t h e  s a n i t a r y  101111 1 ~i 1 .

other exposure potentia l undet lt t an S is by way ci leaching fn u i i  the

-~~al i  I t a ry  l an d f i  11 to g r o : i r i d w at . e r  . i l e r e  ~u~, a i n  p r o p e r  u~ pe’ i ’a t  ic- : Shtei l ~Jd

reduce t h i s  p o te nt i - l i . ‘ I o n  S is  r - i n k u ’ i f  as l o v i n g  s u g l i f t  lcan t l~ h o b O

haLard P o t en t i a l  than  P lans V , W and X hu t  less than  P1 -ins  1— at -id T - 2 .

Plans f — h  ~m nd 1— 2 , w i t h  til e ap p l i e a t ’i o n  of l iquid sludge  t o  t i u uhOflel 5

of acres  o f o p e r a t i ng  f a r :n  l~~pd , ~ t ’ e r an k e d  as h a v i n g  the  h I - ~,-, l i e - st  t -~~ l th

h iza  rU potent ,ul  . A u  - rig hea Lth i i ,i ca  c l  s is t he pot erir 1~ t l n r - o t ~igh

,u e r o s o ls i I op ía-v app l  It: at L e n  is ei~~et I . Ilie re a re  t i t h e r  va r ’ l ed  op p a r t u —

r u i t  tea f o r  human c o n t a c t  b ot h  t o  1 a r m  w i i ”k e r s  a ln i the  public a t  t h e

s i t e s  and t h r o u g h p r o d u c t s  an d v a c t e t ’ s ie- t~v i :p , t h e  S l t u ~-~~ . 1 — 2  i s

r a n k e d  as ie~ s li,a~ t rdous then ‘~l, due to t h e  omal l  or  ~ r e a  i i lVc~~- t i U  -

b. Min imum d is r~~~t ion at  o rnuni t,~ I ivinj~~~,n t t ’ e In s

c. Minimum c o n s t r a in t s  on . inu L l i s t ’ - The r a n k i n g  iu t i d e ’ r h u t b i

these concerns is a f u n c r i o n  of t h e  ar e a  i i i v t ) i v e d  - 
- 

P l ans  V , W , t l l d  ~

i n v o l v e  n eh u l e or ti eg I i g i h i e  ~im O b l i i t S  e)~ l a n d  - l i i  s ide t he t real merit i -i ant

si te .  P Ian S involves  oti l 
~
‘ i i i ’ ’ -‘POd 1 u t Ot - U n  ~ - te e-tI c-i d l e t  ,u San I t i  rv  1 I u h i ~1

1 1 11. l ii , - larger land ar e a s  h ’ eep i I i toh I o~ til l I t-lhli ’ b ~ t Il t i - li  o l  i d l  ~ 1—

and I’— 2  can  si g ni f  I C i l u t l y a l t ’  - t h~~t 0 l v i i  J t u t r - i ’ l i s  I l l  .iti I i s , - ,

pr opor  I on  t ‘ t  t h e  ii i’eas r e i j u  0~ 0 - - ~ P i f  be r - ‘ e i ~a i !  ,‘ l’ t i  I ri ~

I ‘np -u e -t s a ‘iii d be snai l I, t i l l  in  ~u f i : o  lot - scs I & 1 a i m P  - - I t

‘10 1 . ~ - t Y’-
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done under contract with the existing owners and if it is assumed that

the land involved is going to be dedicated to the same kind of agricul—

ture in any case.

One of the constraints Imposed by land application is the

finite life of any given site caused by heavy metal buildup . This means

that eventually, if land application is to continue, a new site must be

taken each time the old site is saturated . This could constrain adja-

cent land by its need for future use as a disposal site. Plans T—l and

T—2 are the only plans that introduce this problem .

5. SOCIAL CONCERNS FOR THE INDIVIDUAL

a. Minimum dislocation of individuals. There is negligible po-

tential for dislocation of individuals due to Plans S, V , W and X. The

potential under Plans T—l and T—2 depends upon the method of land

management as discussed under 2c above. Plans T—l and T—2 are ranked

in proportion to land area involved .

7. CONCERNS FOR GROUNDWATER

a. Maximum protection for groundwater. The minimum threat to

groundwater is posed by Plans V, X and w which have sterile end pro-

ducts, the only possible threat being through leaching of undesirable

chemicals from the landfilled ash or land applied soil conditioner.

For a properly operated landfill the threat is small. The nutrients In

the dried product are so small that the product is usually for tified

with artificial fertilizer, which Is probably more of a threat than the
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original material . Pla n s V , W and X are rated as giving maximum pro~

tec tion. Plan S which disposes of non—st&rillzed sludge to l andfill is

rated next because the potential is there , although it should be

reduced to negl igib l o levels by proper operation of the I~ ndf i ll .

Land application criteria (Plans T—l and T—2) are based on

no t appl ying the liquid sludge at rates in excess of those at which the

nitrogen supply can be utilized by the crop and removed as a threat t

Infiltration to groundwater. A lysimeter and groundwater monitoring

program is proposed as a basic element ci the  land a p p l i c a t i o n  p l a n s .

The criteria for ~itc selection are formulated to provide adequate

depth of unsaturated soil to remove bacteria before reaching tili water

table. Thus, If properly designed and operated , the land application

alternative should also provide adequate protection of groundwater.

Plans 1—1 and 1—2 are ranked as having lower protection than other

plans based on potential for malfunc t ion, not only of the land appli ca-

t ion Itself but appurtenances such as storage lagoons and pipelines.

Plans T—l and T—2 are ranked equal , the larger area involved with 1-1

balancing the higher loadings of T—2.

8. CONCERNS FOR SURFACE WATER

a. Ma~ lmutn protection of s u r f a c e  water .  Plans V , W and X with

a sterile produc t and , for Plans V ant i  X cOt  that l~ addi tt enal ly

sealed into a sanitary landfill , ar t ’  ranked ts providing tuaxitinim p itt—

t e ct l on  of surface  water . P l a n  S i s  r a nk ed  rt~~ pr ~tv ilin ~ the next

I t t  ghest I cv I of pro tec t Ion has~~1 on t l i t ’ c i l  p rttiit ~ I he lug  sea leti into

S
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a sanitary landfill.

The land application alternatives (Plans T—l and T—2) spread

the non—sterile sludge product over large land areas where it is poten-

tially exposed to washoff due to rainfall , snowmelt or excessive

irrigation. Again safeguards are provided in criteria for design which

should minimize runoff containing undesirable elements from applied

sludge. Plans T—l and T—2 are ranked in proportion to area as having

lower protection levels than the other plans due to potential for con-

taminated washoff.

9. CONCERNS FOR LAND USE

a. Minimum i~~ act on wildlife habitat. None of the sludge

management plans have much potential for negative impacts on wildlife

habitat since even the land application alternatives are proposed for

a site already dedicated to agriculture and furthermore , are not pro-

posed to significantly alter the type of agriculture currentl y prac-

ticed . Plans V, W and X are ranked as having minimum impac t and Plan S

only slightly lower rank due to greater area needed for landfill.

Plans T—l and T—2 are ranked as having higher impact potential in pro-

portion to the land areas involved . Note that if the land application

plan were a site like Mt. Godfrey not now used for agriculture , the

potential Impact would be high.

b . Ninimum undesirable impact on aesthetic q~~~fl~~ of the  land-

scape. Plan W has no impac t on the landscape and Plans V and X have

neg li gibly small d emands for landfil l volume . Plan S has si gnificant
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requiremen t s fo r  I sin! f i l l  wh i  cli  has a nega t lye  impact . Pu r lug op r e a d

ing opera t ions  the land ippi  j t  ~iL ion a J t e r n a t l v e ~ I - i  and T— 2 w o u l d  have

strong negative impacts over  l a rge  areas .  The magnitude of the impact

would depend ut-i the method chosen at  des ign level fo r  a c t u a l  appl ica-

tion . Injection plows wou ld  be h a r d l y  no t icab le  whereas spray  appl ica-

tion would he highly visible. The l and  app i Icat ion a l t e r n a t i v e s  are

ranked In order of area fo r  t h e i r  p o t e n t  i si  impact .

c. Min imum i n t e r f e ren c e w i t h  o t h e r  b e n e f i c i a l  uses. For sludge

al te rna t ives there  are  no slg n i f c a nt  d i l l  erences between t h i s  concern

and item Sc above.

I
10. CONCERNS FOR A iR QUAL I TY AND NO1SE

a. Minimum potential to noxious emissions to tlie atmosphere.

P l a n  S has neglig ible potential for emission of gases or part icit i ate

mat ter  recognized as a i r  p o l l u t a n t s .  ‘ I l ie  seasona l s torage  lapottn~

required lot Plans  T—i and T—2 have some p o t e n t i a l  l o r  ev o l v i n g  short

chain o rgan i t s and s u l f u r  compounds (Bovay 1965) . There is a l s o  the

potent ia l  fo r  spray aerosols , upon evapora t ion , becoming dry p a r t i c le s .

Plans T—l and T—2 are ranked nex t lowest to Plan S In a ir  p o l l u t i on

potential.

Plans  V and W i t  e s t andard  combus t ion  processes w i t h  s ign i—

fi c an t  po ten t i a l  fo r  a i r  p o l l u t i o n .  The plans Include air po llution

control  equi pment desi gned I t )  meet  EPA t i n  so It tit i-~ andardc , w h i ch  s i n t i j i d

norma 11 y make these p lans no more nt a threat t ban P l a n s  S and T.

I’ I an W is ranked more of a threat han P1 an  V due to the comp I cx i t  v ot
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the process. Plan X Is a wet oxidation process which eliminates most

of the air pollution threats associated with regular combustion but

there are some off gases that pose an air pollution threat and require

treatment. Plans V and W are ranked as having the highest threat poten-

tial and Plan X much less, but more than Plans  S and T.

b. Minimum odor nuisance. All sludge plans have a threat of

odor nuisance. Plan S has the minimum potential and is most reliabl y

controlled . The threat f rom Plans V , V and X art ’ relativel y low under

proper operation but thei r  location nea r cen te rs  of p o p u l a t i o n  increase

the criticality. The large volumes of combust ion  gases associated w i t h

Plans V and V pose a greater threat than the  sma ller volumes of off

gases of Plan X. Plan V is more difficult to control than Plan V.

These plans are ranked from lower to higher threat: X , V , V. The

highest threat from odors Is posed by t h e  land app lication plans both

from the storage reservoirs and the widespread app lication to the

fields. The application mixed with irrigation water should he a slight-

ly lower threat than concentrated application to dry land .

c. Minimum noise potential. The only significant noise poten-

tial from sludge plans arises from the use of truck transport. Plan S

has the most truck transport with Plan W next highest followed by

Plans V and X. The land app l i c a t i o n  Plan 1— I , even where  v eh i c u l a r

type app l icators  is used , Is ranked lower  due t o  the  r u r a l  l o t - a t  ion as

compared wi th  Plans  S , V , V and X which r e q u i r e  t r u c k  op er at  ion near

populated areas.  P l a n  1—2 is ranked as h av i n g  t h e  l owest not St poten-

t ial .

701. 3— 90



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

11. :ONCERNS l ’ i k EN~ R ; Y  ~\~ li R1:SoL~~ :E~;

a. Nl i n im un i  use of t 1 e c t r l & aj~~~!cr ’ . l a n o  S , ‘I , V at i t i  W have

anaerobic d i gt ’st ion En ommon . I t s dt ’in antls  f i r  elec t t i c  a I energy are

small being prima r i  I y f o r  c 1 r cu i  at Ion pum p i t i ~~ a i t t i  m ix ing .  F I a n  S ha s

vacuutn l i l t  lat ion whereas Plans ‘1’ — I and 1—2 have  t ransmlss Ion PUm P lug

and distribution p innp lng .  Vacuum i It rat I t i n  t ’nerg v r e q u i r e men t  a art:

-i t  the order .028 kwh per pound of a l  ids . r  Lnlp i l i h  c ost s  ~~~t p oun d of

sd ida for an average utal tiynaui l~ h ead ol  6 i id  i c  t ~i t  .3 percent ~ol i t s

are .015 kwh. This i nd i c at c a  t ha t lie t a t  t i  i l  et tr i c a l  eIir ’r gv t e q u  i i  t —

m e nL s  t t tr P l a n s  S and T—l and L — 2 are ot t - inc  o r d e r , w i t h  Pla it  S

tend ing to use U t o t t , depend i i t g  t ’ i i  i t - a  i pn de t  ernt lna t 1 , i i  t ’ I  t o t a l  head .

Plans 1—1 and ‘1 — 2 a re  r iii ~~ed a h a y  Lug t h e  I owest  c i  ect r I~ a I e i i e r ~~y in-

put  wi th  P l a n  S n ex t  I ~ .t . P l a n s  V and W l t a v ~’ si g n i f I c a n t  t ’ I ct t t i c  ~t l

power r e q u i r e m en t s  f o r  In c  i : u r a ~~~T ,i i i t  d r y t i t t - --~~~e~ t l v i  v i i  aid I t i o n

to d i gest  ion and vacuum I l i t  t , i t  l o t . I l ie  & - qu i remen l s i F  t I i ~ n i l

complex dry i rig equi pment are hi  glie r . I tic req ul remt’n t s t or lan X are

hi ghest due t o t h e  need to Ii se the pres~~t itc of I i i i  11( 111! d a lud ge an d

he a i r  supply  f o r  o x i d a ti o n  t i  over I 1UO 
~
s I

h.  M i n i m u m  use of therma l t T h t~~~~~ . I t in ;  S , 1 I and ‘1—2 hay1 th

i t w t ’; t i npu t  of th erma l t I i c r g ~ 0 li - it t ’ t h i t  i i  o n l y  p r t t - i’s b r eq i l  I re ’t l le t t t

18 f or  h e a t  i ng oi tite t i m e i h i t  i i  g~ a t  er and t his J mu~i~td k - a n  h i ’ mor e

111, 11) met  I rum s lu t igc  cas . l~ it i i i  I n  t r i o ~ ha u l 1 t  - I~* I or l’lan S

is  ol the same ordet i -  i i i  l i t  I t i m  t h r i I~ I ~~~i 1 . 1  Ii  t o t  Pi ca 1—I and

— .‘ . Pl ans S , 1— I mid . i t  i i ,utI~ i ’ t t i - i  i t  F iv  I rig I I i I

requ I r e m e n t .  Plans V , t~ t i - I  X i l l  t t . t v t ’ J I FI  i ’Oi  I u’l i e J I H  i , - r ’ . . 1  i .

/O~ .
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Drying under Plan W has the highest requirement since the  f ue l  conten t

of the dried product cannot be utilized . Plan V has the next highest

fuel requirement for incineration, which although utilizing the fuel

content of the sludge has a significant supplemental fuel requirement.

Plan X follows Plan V. Plan X also utilizes the fuel energy of the

sludge to keep the wet oxidation near self—sustaining, but like Plan V

has supplemental fuel requirements for steam generat ion. ‘l’he wet

oxidation process has some potential for fuel recovery to offset

requirements by utilizing process off—gases.

c. Minimum use of chemicals. The primary use of chemicals In

the various sludge processes is for coagulants to optimiza vacuum

filter opUration. Plans T—l and T—2 do not have any mechanical dewater—

ing and hence have no chemical use. Plan X has mechanical , either

centrifuge or vacuum filter , separation of solids following wet oxida-

tion. The heat conditioning takes the place of chemical conditioning

so that Plan X is ranked next lowest in chemical requirements. All of

the other plans as formulated in the DOE study use vacuum filtration

following anaerobic digestion and hence have essentially the same

chemical requirements. Plans S, V and V are ranked t ogethe r  as having

the highest chemical requirements.

d. Maximum recovery or reuse o f  res n rt - t - a .  Al I p l an s  wit  i~~h

u t i l i z e  anaerobic d i g e s t i o n  make i t  po s s ib l  t ’ f t  r e ct - iv e r  t h i t ’  bi t t  en er gy

of the generated s lud ge gas . A l l  p l a n s  exc ep t  P l a n  X u t  i i  i ~~ t a n ; i e r t ’h i t

di gest ion . P lan  X , a l t h o u g h  i t  ut  i l l  z t s  a l l  t t h e  h e at  rt ’I t ’ a - i- t ’d liv

ox ida t ion  of the sante p l a n t  i t v  of sol i d a  t r a n s f o r m e d  t o  ~~~~ i i i  t i i 1’. t~~~t t i  a ,
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does not t r e at  e a s u r p l u s  i v t ’r t i m e  ni ’’da of t hi ’ p - I ’ S , . f h i s  Is .ilbt ’

t r u e  o f  Plan s V and V wi- il i-h , I i i  ~~~~ nor m I i o q  m i t r e  mon supp  I en ien ta l  I no 1

than the  surplus  f ront ml Igest ion . Thus P l ans  X and V wh ich  a SO have

no end pr oduct  recovery a re  ranked as having  l owest and next  w e s t

recovery p o t e n t i a l  r e s p e c t i v e l y .  P l a n  S a l s o  has no ci i i i  , r t d a c t

r ecovery ,  but  I ikewl St leaves a l l  of t h o  d i ges ter  gas st i r p i  us f o r

o ther  p l a n t  use. Plait  S ~s ranked above P lans  X irid V.  P l a i t s  T— l .

T—2 and V p rov ide  fu r  r e~ o v er v  amid reuse of t lie end p r o i t i t  as a

f e r t i l i z e r  and soil cond i t  j o tt e r .  Since P l a n s  1—1 and T—2 have no

demand on t h e  su rp lus  d i g e s t e r  gas whereas  P1au V u ses ti n s u r p l us  ri nd

more , Plans 1—I and I — .’ am e ranked h ighes t  in r e s o ur c e  r e c o v u t v f o l —

lowed by P la i t  W.

12. PERFORMANCE EVAl~U A T i f ~N

a. M i n i m i z e  de~~~a d . m t  i on  of w a s t t ’w a i er  t r e a t m e n t_J recess .  ~\l I of

the a] ud g&’ p l ans  except l an d  ap p l i c a t  Ion  r e s u l t  In  the  r e t u r n  i t  a

li quid fraction to the main wastewatel stream . This  return fluid adds

to  the t r ea tmen t  load  and t end s to de g rad e the  process.  P l a tm 5, V and

W hav e in connuon the re turn  of l i l t r a t i ’ f t-on the vacuum f i l t r a t i o n  t i~~

di g e s ted  slud ge and t h e r e f o r e  have t h e  sa in t ’ impact  on t h e  w a s t e w a t t - r

process. P 1 an X ret  urns t i n ’  f i i  t at  e t ri-in sepa ra t  i o n  ~ f the  i ner t

sol ida f rom t he wet t i x i d a t  ion p r t - e’ss . 1 here  is less exp e t  h u c e  w i  rh

t I i I ~~ m a t e r i a l  t i t an  t m - r n  J 1;cs t t d  sludge 1 : - m t  i t  dot ’- ;  app ea r i be

h i r e d e t r i m e n t a l  or at lt- ,tsf n o t  a di f t  l ilt to t l i e  s~~~i S f  t w i t  en  I t  ‘s~

Pl , i i i s  1 — I  and ‘
~— 2 art- i , mnl ~~ t as i i , i v m i i i ~ l e st  i i - n t  t a  I I or w a n t  e W , t t  er

7 0 1 . 3 — ~~ 3
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degredatlon and Plan X the maximum with Plans S, V and V ranked

together as in between.

b. Maximum re1iabili~y. Plan S is ranked as most reliable since

the process utilizes multiple units of a well tried equipment. Plans

T—l and T—2 rely on pump stations and long pipelines both of which are

subject to failure stoppages or rupture not usually quickly repairable.

The plans as formulated in the DOE study do not contain duplicate pipe

lines. Unless an alternative disposal method were available , such

redundancy might be required . One of the advantages of the proposed

plan to construct the enlarged plant with vacuum filters is that this

eq uipment would provide an alternative disposal method if land disposal

were adopted later. Plans V, W and X rely on increasingly complex

mechanical equipment , in that order. This equipment is so costly that

standby capac ity in separate units is prohibitive. These systems are

ranked for reliability in inverse proportion to their comp lexity.

Since V and V include vacuum filtration a built—in alternative equal

to Plan S is included , so that in this sense these plans are equal in

reliability to Plan S. Plan X is ranked least reliable based on corn—

plexity and lack of an inherent alternative.

c. Least offensive end prodti t~t~~~u ct .  The inert st e rile end products

produced by Plans V. V and X are the  leas t  offensive . Pla i t  V with

minimum volume and d ry  cond I t i o n  is ranked first , V with a l a rg er

volume but also dry is ranked next  and X w i t  it a m o i s t  c a k e  i s  ranked

third . Plan S w i t h  a s t ab i l i z e d  hu t  not  51cr  l i e  wet  cake is ranked

f o u r t h  and Plait s  T— I and 1’— i w i t  ii 1 I qu id  s ta b  i i i  zcd s l u d g e  a r t ’ ranked

last .
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13. FLEXIBILITY

a. Max imumn f l e x L b 1 l~~ y to meet u n a n ti c ipated ~~~owth .  flue p lans

which  re ly  on single uni ts  of complex mechanical  equipment  have t i me ’

lowest flexibility to meet growth c hanges. The flexib ilit y t ) f  i ’ l a i i m ’  ~~~,

V and X are ranked inversely to their complexity and cost m a k i n g  X

lowest ranking,  V second , and V uit ird . The p ipe ]  i i t t ’  c ap at - I t  y i r - i ’ i d t - d

f o r  Plans T— l ami d T— 2 is in excess of forecas t  needs so tha t  t h i s

element does not f o r m  a b o t t l e n e c k .  The capac i ty  can be expanded by

u t i l i z i n g  mi - i re  land , whic h is more J i l f  I i  t i l t  f o r  P l a n  1—1 because c i

i ts a l ready l a r g e  r e q u i r e m e n t  than Plan 1-2 . P la i t  S w i t h  m u l t i p le

u n i t s  is most easi ly expanded by adding u n i t s  or work ing  more hours

per week .

b. t1a xfmum I l e x l b i i i t y  to  meet u n d m m t i- ip a ted  chan ~~~~ in s lud ge

quality . The differences between plans in this respect are relativel y

small. li n ac that employ vacuum f i l t r a t i o n  would a l l  face  the  san-ic

problem s of condi t ioning. S i g n i f i c a n t  changes in heavy me ta l s  could

a l t e r  the expected l i f e  of s i tes  under  P l a n s  T—l and 1—2. Si g t - i i t i i~ i i t t

changes in n u t r i e n t  c o n t e n t  cou ld  a l te r  t h e  requi red  r a t e s  of app l i ca -

tion under Plans T—l and T—2. As f a r  as i mm e d i a te  problems ot adjus t -

ment to q u a l i t y ,  Plan X is ranked .ms h av ing  t h e  l ea s t  problem , P l a i t s

1 — 1  and 1—2 next , and the  p l a n s  U t  A l  i~ ing  vacuum f l i t  t a t  ion , P1 aim s S ,

V and W , L a s t .

c. Maximum _I I c x i b i l j~j  t o m e et  t ’h mi ~~os n d i~~~~~~l ‘1 i t e ri a  f o r

701. 3-95
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sludge. Plans V , W and X which produc e a sterile’ iner t  end produc t

should be essentially unaffected by changes in disposal criteria. The

land application alternatives, Plan T—l and T—2, should be most

affected (and are moat likely to be subject to changes in cr iteria as

evidenced by recently evolving EPA criteria). Plan S with disposal to

landf i l l  of a stabilized but not s te r i le  product  would be between these

extremes in potential need to meet changes in cr iteria.

d. Maximum flexibility to incorpo rate  changes in technology.

The two paramount problems in processing sludge are (1) to render it

stable and safe and , (2) to remove the large quantities of water asso-

ciated with it. The trend in goals for ultimate disposal is to reLover

resources rather than get rid of the material without benefit. Those

systems which have the smallest investment in stabilization and de—

watering fac i l i tie s  and are already inc luding  recovery of resources are

judged to be best able to take advantage of improved technology . This

p laces the land app l i ca t ion  system in f i r s t  rank and the  remaining sys—

t ents in inverse order to capi ta l  investment fo r  mechanical  equipment .
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APPi- ’I i,\ I l l
NA RR’~T IV F E V .  LO -\ I I O N

SLUDGE .-~i I’ERNA T lV E PlAN S
FOR SPOKANE VALI,EY

1. COST tilL 1 V ENESS

me c o s t  ef t  er t iv ue ss  sunmiary is shown in Fab le  9. Plan S

has the  lowest  fo r e c a a ~ c o s t .  ~u b u l t e rn a t lv e s  to P lan  S such  as c e n t r i —

fuga t ion  in l i e u  of vacuum iL l t r a t i on  n - i - c considered represen ted  by

these c at s .  Subaltc: mma t ives - i  1 m j ~ p ressure  or i n t e r m ed i a t e  pressure

oxidation in lieu of anaerobic ilitest ion would differ somewha t in cost

but not enough to change ranking . The second ranked Plan V— i Is weak

in t h a t  I t  has no a c c e p t a b l e  f a l l  back mode of ope ra t i on  I n  case of

prolonged f a i l u r e  of the ma jo r  equ ipment .  This e bj e c t i o m i  is overcome

in the th i rd  ranked P l a n  V - 2  which cou ld a lways  f a l l  back on a n er o t i on

as Plan S.

The costs for  the land a p p l I n ~m t  ion a l t e r n a t i v e , P lan  T , a re

based on pa ra l l e l  p ipe l i ne s  to the remote area fat continuity of opera-

t ion and maintenance.  Comparison w i t h  a subalt e rua tive  cons ider ing

tank t ruck haul g ives comparab le  costs so t h a t , f rom a cost s t a n d p o i n t ,

the Plan T as stated is r e p r e s e n t a t i v e  of bo th .

The costs fo r  a i r  d ry ing  of d iges ted  s ludge  at a r a m - i r e  loca-

t ion , Plan U , are l ikewise based c-in p a r a l l e l  p ip t 1:ies . again fo r  con-

t inu i ty  of service hu t  a l s o  to re t - i c r  t h e  I r v i n g  ~ t ’ i i u n d e r d r a l m t  t i - i  the

t r e a t m e n t  p l a n t .  As f o r  Plan  F , t h e  t. s ak  t r u c k  h a u l a h t : e r n a t  lye is

comparable in  cos t .

Al though h i d ;  pr osti e wu t a,s~i d - i t  li-in , P l a n  X , ~~u e  n o t  been
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favored by recent installations due to its very high cost , it is in-

cluded to provide a measure of the ranking of a system with maximum

reduction and lower potential for air pollution. The lack of long term

recent operation weakens reliability of estimated operation and mainte-

nance costs.

2. DIRECT ECONOMIC CONCERNS

a. Lowest requirement fo r  cap ital

b. Lowest O&M costs

The ranking for these categories is taken from Table 9.

c. Minimum loss of employment. The only potential  for  impac t on

employment is from plans which u t i l ize  signi f icant  land areas presently

providing agricultural employment . Plan T which provides for applica-

tion to dry farmed land affects a significant area. For the purpose of

this evaluation it is assumed that this could be accomplished under

contract with the present land owners and without significant modifica-

tion of the current cropping. This is judged to be sufficiently

feasible for dry farm application and the smaller areas involved , as

compared with the City requirement s , to neg lec t potent ia l employment

impact in evaluation.

d. Minimum loss of tax revenue. As discussed above , the land

requirements fo r  Plan T app l icat ion are assumed to be met by c o n t r a c t .

There are however other land requirements  for the various a l te rna t ives

where ownership must be by a public agency,  including s torage  ponds ,

drying beds and landfill. The requirements for lands in these

701.3—98
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catego r ies in iticreJs i ’IF order nrt~ X , V — I  and V— 2 t oge the r , 5 , T and U .

3. INDiRECT ECONOM IC CON C~~ }~S

Sludge a l t e rna t ive  plans a re  judged to have n e g l i g i b l e  impact

on the ca t ego ry  of i nd i rec t  economic concerns .

4. TRANSIENT ECONOMIC CONCERNS

a. Max i~~~~~~~~~~~~ o nhtin t durin&_con st r uc t ion.  P l a n s  S , V—I , ‘-i~~~ - ‘

and X all involve highly specialized mec hanical Installations , most

w h i c h  a r r ive  at the site prefabricated f o r  assembly and inst allation by

relatively tow skilled m e c h a n i c s . P l a n s  I and U invo lve  e X t e t i s iV e

p ipeline w o r k  which  genera tes  sign il  i c a nt  loca l employment. P l a n s  I

and 11 have comparable  foo tage .  (No t e  t i m  m i o p t i n u  of t he  t ank  t r u c k

haul  suba l  t er n a t i v e  fo r  I or U would  ci lin i nate t e inpor . i t  y emp l u v i u c l i t

hut would create p er m an en t  employment for t h e  drivers.)

b . Maximu m po ten t  m l  fo r __l o c a l  sup ! atid m a n u f a c t u r e  duri~ g

construct ion.  For the same reasons cited under 4a above , Pl~mu S, V— i ,

V— 2 and X are ranked lowest .  ‘Ihe t y p e  of p ip ing m a t e r i a l s  r e q u i r e d

for Plans I and U are not , in general , locally manufactured butt the

piping and associated materials represent a local supply po tenti al .

The larger dollar vol time i s li - i Ph ,uiis -r and Li wit li’h a re  t beret c- ire

ranked h i g h e s t  . (Again , n o t e  that he adopt  ion  of the tank t r u i c  k

subal t e ru a t i v e a  I or ‘r or U would ~i i n u i n a t  e t h i s  o ; u - i p l y  lu r i n g  ‘Ofl

i t r u e t l o i t .  )

M t n I m u m d l s r u j ! t i o n o I -ij .~~ !~~~~ 
i - i n  mo d bus t u m o s s  ~~i~~i i  i~~
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construction. The pipelines for Plans T and U both pass through b u i l t —

up areas and would constitute a disruption during construction. Plan

T has potential for greater disruptive impact in developed areas. The

other plans have no significant disruptive impact.

5. SOCIAL CONCERNS FOR THE COMMIJ}IITY

a. Minimum_potential  for  unfavorable heal th  impac t. Plans V— i ,

— 
V—2 and X produce an end produc t that has been sterilized and should

represent no health hazard . Plan S produces a produc t with reduced but

nevertheless high bacterial content, but the public exposure is minimal

if proper trucks are used on the way to the sanitary landfill. The

other exposure potential under Plan S is by way of leaching from the

sanitary landfill to groundwater. Here again proper operat ion should

reduce this potential. Plan S is ranked as having significantly more

hazard potential than Pl ans V-i , V— 2 and X but less than Plans T and U.

Plan T which involves the application of liquid sludge to thousands of

acres of operat ing farmland is ranked as having the hi ghest heal th  hazard

potential .  Among the health hazards Is the potential  through aerosols if

spray application is used . There are other varied opportunities for

human contact  both to farm workers and the public at the sites and

through products  and vectors  leaving the sites . Plan U wi th  open sludge

beds on a smaller area is ranked at less hazard than Plan T.

b. Minimum dis rup t ion  of community_liv ip~ patterns.

c. Minimum cons t r a in t s  on land use.  The rank ing  under  both of

these concerns is a function of the  area involved . P l a n s  V— i , V—2

701.3—100
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and X invo lve negligible  amounts of land outside the  t r ea tmen t  p l a n t

site. Plan S involves only the smal l amount needed for sanitary land-

fill. The larger land areas required for implementation of Plan T

could significantly effect both living patterns and land use . As dis-

cussed under 2c above, the assumption Is made that Plan I can be car—

n e d out on a contract basis. This would essentially eliminate any

impact of Plan T O~~ community living . There is, however , a Potential

impact of Plan T on land use. One of the constraints imposed by land

appl ication is the finite life of any given site caused by heavy metal

buildup . This means that eventually, if land application is to conti-

nue, a new site must be taken each time the old site is saturated .

This could constrain adjacent land by its need for future use as a

disposal site.

Plan U does require public acquisition of l and for d rying

beds. The locations considered have as a criteria no current use for

crops and very low density population. Therefore the impact on commu-

nity living is expected to be negligible. The constraint on land use

is in proportion to area involved , includ ing a substantial buffer zone .

6. SOCIAL CONCERNS FOR THE iNDIVIDUAL

a. Minimum dislocation of individuals . There is negl i g ib le

potential for dislocation of individuals due to Plans V— I , V—2 and X.

The potential under Plan I depends upon t he  method - I  l a n d  m m n i g e m e n i

as d iscussed under 2c above. For the as sumpt ion  of  c o n t r a c t  m i n e

rather than public purchase the Impa ct on individual s should he

701. 3 — 1 0 1
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negligible. As discussed in 5c above, the extreme low density sites

considered for Plan U should also minimize impact on individuals.

Although real impact may not develop, plans are ranked in proportion

to potential by area involved .

7. CONCERNS FOR GROUNDWATER

a. Maximum protection for groundwater. The minimum threat to

groundwater is posed by Plans V—i , V—2 and X which have sterile end

products, the only possible threat being through leaching of undesira-

ble chemicals from the landfilled ash or land applied oxidized solids.

For a properly operated landfill, the threat is small. Plans V—i , V—2

and X are rated as giving maximum protection. Plan S which disposes

of non—sterilized sludge to landfill is rated next because the poten-

tial is there, although it should be reduced to negligible levels by

proper operation of the landfill.

Land application criteria (Plan I) is based on not applying

the liquid sludge at rates in excess of those at which the nitrogen

supp ly can be utilized by the crop and removed as a threat of inf ii—

tration to groundwater . A lysimeter and groundwater monitoring pro-

gram is proposed as a basic element of the land application plans. The

criteria for site selection are formul ated to provide adequate dep th

of unsaturated soil to remove bacteria before reaching the water table.

Thus, if properly designed and opera ted , the land application alterna-

tive should also provide adequa te protection of groundwater. Plan I

is ranked as having lower protection than other plans based on po tential

7 0 1 . 3 —  102 
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for m a l f u n c t i o n, not o n l y  ot the land  app l icat Ion I t s e l f  but  appurte -

nances such as storage lagoons and p ipelines . Piaii U with both storage

lagoons and drying beds as sources of potential malfunction is rated

as posing the greatest threat to groundwater.

8. CONC~~.NS FOR SURFACE WATER

a. Maximum protection of surface water. Plans V-I , V-2 and X

with a sterile product sealed Into a s a nit a r y  l a n d f i l l  are ranked as

provid ing max imum protection of surface water. Plan S is ranked as

providing the next highest level of protection based on the end produc t ,

although not sterile or inert , prodctc t being sealed i n t o  a sanitary

landf ill.

The land application alternative , Plan I, spreads the non—

sterile sludge product over large land areas where it Is potentially

exposed to wash off due to rainfall or snowmelt . Again safeguards arc

provided in criteria for design which should minimize runof f containing

undesirable elements from applied sludge. Plan T is ranked as hav ing

• the greatest threat nevertheless. Plan U with sludge confined in

drained beds poses less threa t than Plan ‘I’ but the large areas and

earth d ikes constitute a greater threat than posed by dried products

confined in a sanitary landfill.

9. CONCERN S FOR LAND USE

a. M i n i m u m Impact on w i l d l i f e  1mb! tat . None of the  sl inl ge

management p lans have much potent Ia  I f o r  n e g a t i ve  i m p a c t  on w i l t ! ! l i e
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habitat since even the land application alternative is proposed for a

site already dedicated to agriculture and furthermore, is not proposed

to significantly alter the type of agriculture currently practiced .

Plans S, V—l , V—2 and X are ranked as having negligible potential im-

pact due to the small areas needed for landfill. Plans U and T are

ranked as having higher impact potential in proportion to the land area

involved .

b. Minimum undesirable I~pact on aesthetic quality of the

landscape. Plans V—i, V—2 and X have negligibly small demands for

landfill area. Plan S has significant requirements for landfill which

has a negative impact. During spreading operations the land applica-

tion alternative would have strong negative impacts over a large area .

The magnitude of the impact would depend on the method chosen at design

level for actual application. Injection plows would be hard ly notice-

able whereas spray application would be highly visible. Plan U ,

although requiring a smaller area than Plan T, would have a year around

negative impact and is therefore ranked as having the greatest undesira-

ble aesthetic impact.

c. Minimum interference with other beneficial uses. For sludge

alternatives there is no significant differenc e between this concern

and item 5c above.

10. CONCERNS FOR AIR QUALITY AND NOISE

a. Minimum potentia l to noxious emiss [ o n s t ’ t e  atmosphere.

Plan S has neg l i g i b l e  p o t en t i a l  f o r  emiss ion of gases or p ar t  I r u l a t e

701. 3—1P I I



matter recognized as air pollutants. tin - seasona l storage lagoons

requIred fo r  Plans I and Ii and time d r y i n g  beds for Plan U have some

potential for evolving short chain organics and ~uifur compounds.

There Is also the potential for spray aerosols , If used in P lan  T ,

upon evaporation , becoming dry particles. Plans I and U are ranked

next lowest to Plan S in air pollution potential .

Plans V—I and V—2 are standard combustion processes wit.h

significant potential for air pollution. The p lans Inc l ude air pollu-

t ion control equipment designed to meet EPA emiss ion standards , which

should no rina l i v  make these  p lans  no mo r e  o f  a threat than P i o n s  S , I

and U. Plan X is a wet ox i d a t i on  process which e l i m i nat es  most at time

air pollution threats associated w i t h  r e g u l a r  c ombustion hu t  there  are

some off gases that pose an air pol lution threat and require treatment.

Plans V— l and V—2 are ranked as having the highest threat 1)Otefltial and

Plan X much I eSs , bu t  more than  P i o u s  5 , 1 and U.

h.  ~~ nimum o_r iu isa~~~~. All sludge p lans have a threat of

odor nuisance.  P lan  S has t h e  minimum potential and is most reliably

controlled. The threat from Plans V—I , V— 2 and X are relatively low

under proper operation but their location near centers at population

increases their criticality. Ihe large volumes of combustion gases

associated with Plans V— l and V — 2 p~ sc a greater threat than the

smaller volumes of oft gases of Plan X. The highest threat f r o m  odors

is posed by the l and appl ica tion , I ’ lan 1 , and dr y ing beds, Pl an  If .

Plan T has threats from t lmt 5 1 1  age  r e s t i vol i s and the widespread

ap p l ic a t  Ion t o  the I jeLl s. P l a n  U h i s  l i i i  e a t s  t r a m  s t o l a g e  r e se r v o i r s  -

7 0 1 . 3 — l u ’ ,
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and drying beds. Plans I and U are ranked as having the highest odor

nuisance potential.

c. Minimum noise potential. The only significant noise poten—

tial from sludge plans arises from the use of truck transport. Plan S

has the most truck transport with Plan U next highest followed by Plan

T. The land application Plan T, even where vehicular type applicators

are used ,is ranked lower due to the rural location as compared with

Plans S and U, which require truck operation near populated areas.

Plans V—l , V—2 and X are ranked as having the lowest noise potential.

11. CONCERNS FOR ENERGY AND RESOURCES

a. Minimum use of electrical energy. Plans 5, T, U and V—2 have

anaerobic digestion in coiwnon. Its demands for electrical energy are

small being primarily for circulation pumping and mixing. Plans S and

V—2 have vacuum filtration whereas Plans T and U have transmission

pumping and distribution pumping. Vacuum filtration energy require—

ments are of the order .028 kwh per pound of solids. Pumping costs

per pound of solids for an average total dynamic head of 600 feet at

3 percent solids are .015 kwh . This indicates that the total electri—

cal energy requirements for Plans S and V—2 and I and U are of the same

order , with Plans S and V—2 tend ing to use more , depend ing on design

determination of total head . Plans T and U are ranked as having the

lowest electrical energy input with Plan S next lowest. Pians V—i and

V—2 have signif icant elec trical power requirements for incinerator

operation in addition to  digestion and vacuum filtration . The require—
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ment s  t o t  t h e  more complex  d r y in g  eqii  f ) Il m cmm t are higher. Time requirements

tor Plan X are hIghest due to the need to raise the pressure of the

liqu id sludge and the aIr suppl y for oxidation to over 1700 psi.

b. Min imum use of thermal energy. Plans S, T and II have the

lowest  input  of thermal energy since their only process requirement is

for heating of the anaerobic digester and this demand ~an be more than

met from sludge gas. The fuel for truck haul of cake for P l a n  S is

of the same order as the fuel for dredge operation for Plans T and U.

Plans S, T and U are ranked together as having lowest requirement .

Note that If the tank truck haul subalternative for either I’lans I or

U is undertaken , it would greatly increase the fue l requirements fur

these a1tcrn~mtIves ,

Plans V—i , ~—2 and X a l l  have process fu c l  r e q u i r e m e n t s .

Between V—i and V—2 , V - 2 has the higher supp l ement.ml fuel requirement

since the fue l content at  the sludge is reduced by pr i om dI gestion .

The supp l emental fuel requirements ore highly variable d e p e n d i n g  on

operating cycles and condition. Plan X also utilizes the m e l  energy

of the slud ge to keep the wet oxidation n e a r  s e ll -s u s t a i n i n g ,  but  I i k t ’

Plan V has supplemental fuel requirements t a r  s team g e n e r a ti o n .  Ilic

wet oxidat ion process has some potential for  fue l recovery  t o  o f t s e t

requirements by utilizing process at  I -gases. Plans V—i and X O F t

judged to be comparable in requirement.

c. Minimum use of chem Icalm .~ lite primary use at c h e m i c a l s  In

the  va r ious s ludge  processes Is  I or coagulants to opt I lii i ze v i e  nun

filter oper a  t ion . P lans  I and I! do n o t  have any me’chani cal d~-water lug

701. 1- ~07
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and hence have no chemical use. Plan X has mechanical separation of

solids, either centrifuge or vacuum filter , following wet oxidation.

The heat conditioning takes the place of chemical condi tioning so that

Plan X is ranked next lowest in chemical requirements. Plans S and V—2

use vacuum filtration following anaerobic d igestion and Plan V—l has

centrifugation of raw sludge . These three are judged to have comparable

chemical requirements and are ranked together as having the highest

chemical use.

d. Maximum recovery or reuse of resources. All plans which

utilize anaerobic di gestion make it possible to recover the heat

energy of the generated sludge gas. All plans except Plans V— i and X utilize

anaerobic- digestion. Plans V—l and X , although utilizing all of the

hea t released by oxida tion of the same q u a n t i t y  of solids transformed

to gas in digesters , does not create a surplus over the needs of the

process. This is also true of Plan V—2 which requires more supplemen-

tal fuel than the surp lus f rom d igestion. Thus Plans V—i , V—2 and X

which also have no end product recovery are ranked as having the

lowest resource recovery potential. Plans S and U also have no end

product recovery, bu t leave all of the d igester gas surp lus for other

plan t use. Plans S and U are ranked above Plans V—I , V-2 and X . Plan

I provides for recovery and reuse of time end p r o d uc t  as a fertilizer

and soil conditioner . S i n c ~ P lan  T also has no demand an the surplus

digester gas , it Is ranked hi ghest In r e source  r e c o v e r y .

12. PERFORMANCE EVALUAT ION
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A l l  t i

th e sludge p lans excep t  f i n - I  . i ; p l  i t  at  b i t  n u i t  in  t i i t -  f i t  u r n  of a

liquid fract ion t o  t lmc m. i in  w a b t  ‘ w at ,  st r o a m .  This return 1 iui d adds

to  the t r e a t m e n t  la~ d ana  tends a ~~~~~~ oe to pr o  ass. P l a n s  S and

V - have In coI~~omi time r a t u r ~ of t i l t  F i t  a I T  -i ii t ime  vacuum i l l  t r o t i L ) n

of d igested sludge and ther etore h~~vc t h e  same impa ct  on the wastewatel

process. Plan  U r e t u r n s  u n der d r a  I nag. I rom d r y ing  beds viii c i t  is coin —

parable t o  vacuum f l i t  r a t  a. P l a n  V — i  F i t  u r n s  the  m m n d t r i  low I rain eon--

t r i f u g a t ia n  of raw sludge . T h i s  m a t e r  ia l  has less impac t  t h a n  1 he

re tu rns  f r o m  I’l ans S , V — 2  and U. 1’ 1 an X r e t  urns the I I I  t r a t  a I torn

separat ion at  the inert solids I ran t  the wet oxidat ion  process.

is less experience with t h i s  m a t e r i a l  t han  t ron d i ge sted s l udge  hu t i t

does appear to be more det r [mental  or .it le a s t  more d i f f i c u l t  to the

wastewater process than  vacuum f i l t r a t e .  P l a n  T w i t h  no r 0 t u r n  f l o w  i s

ranked as having I east pot an t  i al  fat wast owa t am d ogr edat  ion .

b. Maximum reliabil ity . Plan S Is ranked as most. ref fab le S I f l t ’(~

the process utilizes multip le units of a w e l l  t r i ed  equ i pmen t .  P l a n s  1

and U rely on pump stations and long pipelin es bot h of whic h art s u bj e c t

to failure , stoppages or r u p t u re , not  u s u a l l y  q u i c k ly  r e p a i r ab l e .  l i m o

p lans as formulated for Spokane V a l l e y  do c o n t a i n  d u p l i c a te  p i p e l i n e s

for reliability. Plan  V— 2 is op e r a b l e  as l’lari S i t there is a I allure

at the incinerator and so ranks In reliability with P l a n  S. P l a n s  V—I

and X r e l y  on comp l ex mechan I cii aqti I 1011C0 t . ‘L II I 0 0(1111 pn) L~n t  0 00

costl y tha t standby c a p a c i t y  i n  n e p a r a t t -  u n i ts  i n  1 r o h t b i t  l v i . I ’lmcse ’

systems are ranked far re 11 ab Ility in I mi \ ’ t rsi pr ap o r  t Len  t t i  ir
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complexity. In sununary , Plan S is ranked as providing maximum relia-

bility followed by V—2 , U , T, V— I and X.

c. Least o f f e n s i v e  end p roduc t .  The inert sterile end products

produced by Plans V—i , V—2 and X are the least o f f e n s i v e .  P l ans  V-i

and V—2 with minimum volume and dry residual are ranked first. Plan X

with a small volume of moist cake is ranked second . Plans S and U,

with a stabilized but not sterile wet cake , are ranked third and Plan I

with liquid stabilized sludge is ranked last .

13. FLEXIBTL1IY

a. Max imunm f I e xih i l i~!y to meet unant ici p a ted j j r awth .  The p la ns

which rel y on s i ng le or pa i red  un i t s  of complex  m e c h a n i c a l  equi pment

have the lowest flexibility to meet growth. These include Plans V—i ,

V—2 and X. The p ipe l ines  provided fo r  Plans I and U for design reasons

have capacity in excess of forecast needs so that this element does

not fo rm a b o t t l e n e c k  to modera t e  unexpected g rowth .  Since P lan  I

already involves a large area of l and assumed to be under a contract

arrangement , securing additional area may he difficult. 11 , howev er ,

f e r t i l i z e r  becomes cost ly  t h e r e  nay be ea~ or acceptance on additional

land. Plan U does not require as much land and expans ion  should be

less di 1 f icul t . Plan S which can be expanded with add it lana I vacuum

f i lt r a t  ion u n i t s  at  t h e  t r e a t m e n t  p l a n t  n f t c  i s  best ab l e  t o  cape w i t h

unex pec t ed  expan s ion .  The p l a ns  a re  ranked f r o m  Plans S t h r o u g h  I’ and

I w i t h  P lans  V — I , V— ! and X l a s t .

h .  Maximum f l e x i b i l i t y  to nici t t i nan ti i ijat ctl c 1m a ii j~es in s l ud ge
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~j~1ality . lite ditf eremo eO h e t w e c i m  p lans in this r e s p e - t  a r t  i t-la t lV eiv

small . 1’hose that amp ) iv vacuum filtrat ion ~P fa ns S and V—2) ~~i i

face the same problems ii the quality c hange affec t ed difficulty i - I

conditioning . Signit icant changes i n  heavy metals ~o u i d  alt e r I t

expected life ol sites und - P l a n  I. Significant rIian ~ es in  n u t r i e n t

content could alter the required rates of applicLm t ion u n d e r  P l a n  i

As far us i mmed iate problems ot adjustment to qualit y , Plans U , V—I and

X arc ranked as having the least problem , Pl an I flext , and tim e p lans

utilizing vacuum 11 trat tint , P ons S, and V—2 , l,tst

a. Maximum 11 cx ibijL~~~ to fleet  ch an~~~H ~~~~~~~~~~~~ a r iter Ia ii -

sIud.~~~ Plans V—i , V—2 and X which produce a sterile inert end prod lh t

should be essen t ia l ly  u n a f f e c t e d  by c h a nges  in disposal er it t a i  a .  he

land app l i at iort  a l t e r n a t i v e , P lan  T , shou ld  be m o s t  a f f e c t e d  ( a m i d  Is

most l i k e l y to be sub l ec t to  changes in criteria as cvf joi, ad by

ecent  1 evolving EPA t r i t e r  ia)  . Plans S and U ~ t h d i  s p a s i l  I i  l a n d —

Ill of a stabilized hut nat sterile p r o d u c t  would he be tween  t h en e

extremes in potentia l need to meet changes in &t - iie r ia .

d .  Maximum f i e x i h~j j~t to i n c or p or at e  change in  t e c h u H  y .

The two paramount problems in processing  s lud ge a r e  (1)  t o  r en d e r  i t

stable and s a f e , and (2) to remove the l a r g e  q u a n t i t ie s  01 w a t e r  m s0 ~~

riated with i t .  The t rend in goals for  u l t I m a t e  d i s p o sa l  is t i  r ecover

resources rather than get  r i d  o f  t he  “ a t a r i  a l  w i t h o u t  b e n e f i t  . lii I n c

systems w i m i c h  have the  small  an t  n a i n t i l i c t i t  in stab l i t  - i t  ion mo d dewit t or-

ing I jell it I~~S and alread y Inc jo lt re~ overv at  e~-,a m as a r e  ~u(I ht ’d to

be best  mb i t ’ to a k i -  , i d a - i n t  m~~. at oproved I echni lt ~~v . lii pla ~‘s the

iO i . - 3 - l 1 l

_ _ _ _ _ _ _  -~~~~~~~~~~ 
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land application system in first rank with Plan U second and the

remaining systems in inverse order to capital investment for mechanical

equipment.
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SI - C P. bC - .  .
WAS TLWA ’I’ER MANCI-:MI-~N : - C M —  ~TP ) C’ r 1 1RA i ‘1 ~hRNA I Vi-a-

AN t ) I V A t PA I I O N

S c t ~j e  and Objec t ives

I t  is widely rec ogm i zed tha t sir in  t u r a l  w a s t t w . c t a m  t a t  i i  l i i i ’ s

such as pipelines , p u m p in g  s t a t i on s , and t r e a t m e n t  p l a n t s  c o u l d  be non-

e f f i c i e n t l y  and e c o n o m i c a l l y u t i l i z e d  i t  t h e r e  wer e some eItc ~ t l e t ’  ~ .t y

1 c on t r a  1 the q u a nt i t y  and qua  l i t  y il  was ta t - i  dl s c h a r ged  .11 t i m e  i r S o il !  a - .

LU .s sec t ion  w i l l  dea l w i th  v ar i o u s  n o n — s t r u c t u r 0 I  w a s t i - w at e r  manag em ent

a I i  e rna t ives wh i cii p r o v i d e  some m eans of tin t ro i l  in g  w a t e r  qua l it ~ - by

in f l u e n c i n g  w a s t e  so u r c e s .

r im i s  s e c t i o n  will a iso e v imicmal a the e f f e c t  i veness  of t he  v a r i ou s

m i o n — s t r u c t u r a l  a l t e r n a t i v es  L I O S  i i l t - r t I and w i l l  relate Lii i s  e va l u a t io n

in  gene ral  t e rms  to t he  i t  f e el  ivenci-o-i i t t  r~~I a t  c d  st  r r m c t u r a  I nm ea sur c s .

A e i Ier . i  I eva I wit ion w i l l  be made of Liii’  i t  La I ive  tni ~~ic t: ot  ea r  i ous

noii— s tructura l measures on the at i l i u m  and 1 u r a t  Loon! t i  I i i i  iveue’- s

at  r~- ia ted St  r i m e  t u r a l  measu re s .  Tb is  Sc - t ion  wi Ii a I so  clev el  op a t m —

elusion with regard to t h e  e x t e n t  tim a t n o n — s t r u c  tu r a  I was t  ew~m t  i i  manage-

ment alt emim atives can be expec ted  t o  s u p p l a n t  s t r u c t u r a l measure s .

Ne ed f o r  Comi s id era t I on of No rm—St r u e  t a r - i l
W i L ewater Mana~ pnieot

‘there are several l i m s i c  r t m u i l i S  t consider m t — s t  t O t  t a r i l

w a st e w a t e r  m n i m n ; I g e n i e i m t  op t  m e n u , l t a r t  i -mmi irv t u s e sbi - li may p r y  h- I o m

t on si r v at  m a i m  of r e so u rt -cu , & - . an o m i e  h u t - f I t s , m m m d  1w 1 r - e  i - c t  i t

coy i : ) n m e n t  al qimcm l ii ~- As w;Iter p i t  I L v  u l  - u t l t r - ds become marc St I lligt i t

i n t l t r e a t u - - i t , iiiil Ii.u i i I inp o t o t S  i t  ~,- i - ; t  w i t or  t~~~~t a  I - i t t , them a i s  l i i i  I i - sad

L 
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emphasis on consideration of n o n — s t r u c t u r a l  measures w h i c h  may improve

struc tural. measures efficiency and reduce cost. This reflects the

continuing evolutionary transition of wa s tewatcr  management  f r o m

emphasis on conveyance and d isposal  to the  In c r e a s i n g  emphasis on

absolute water quality.

Uistoricai wastewater management practices , dating back to

the Romans , medieval Europe , and continu i ng t i  w i t h i n  t im e  past  50 years ,

have emphasized conveyance of wastes by water from their source and dis-

posal to the most convenient body of water capable of providing further

conveyance (as in a river) or dilution and stabilization (as with a lake

or ocean). This traditional concep t of wast ewater  managemen t  encouraged

the use of w a t e r  inasmuch as increased  w a t e r  usage  resulted in improved

initial and fina l dilution and improved conveyance  f l o w  ve 1oc~~t i es .  S ince

u l t i m a t e  d i l u t i o n  has been the  p o l i c y  c o n t r o l l i n g  d i s p o s a l p r a c t i c e s

f o r  many years , t l m i s  c o n s i d e r a t i o n  has encouraged the  use of f l u s h i n g

wate r , combining s to rm r u n o f f  w i t h  s a n i t a r y  w a s te s , a nd encourag ing

p ipe l ine i n f i  I t r a t  ion .  This  po l icy has r e s u l t e d  i n  t ’ n c o i l r m g  i ng tins con—

s t r u c t i o n  ol combined s tor m w a t e r  s a n i t a r y  sewers i i i  m a n y  of t h e  m e t r o p o l i -

t a n  areas  of til e c o u n t r y , t i ne  of which is Spokane.

W l i i i  t h e  c u r r e n t  e m p h a s i s , as re f  l ee  ted in F e d e r a l  and  l o c a l

en v i r t ) n n i en t a l  con t r o l leg i s l a t i on , p i n t - i n g  n b s o l i i t  e va l i i i ’ s  on t he  q u a l i t y

i t t  im sid wa t t’ r hi’ i i i g  r et  or iced it ) I. III (‘I1V i roumen t , I. lie l i a La r i t O  1 lit) l i e  i es

f or  w a s t ew~I t  tsr m . m n . m g m , meii l a r t  in  serious c an t  h i t  w i  t i m  t h e  m o d e r n  poi  i t  I t O .

i t  i s  u n t  r i  u n . m t  c t v  m u c h  ( ‘- IS  i c r  to m - im ~I nge t h e  ~~~ i t  i t ’S t i i . i i i  i t  i$ it)

c h a n g e  ex l o t  log w i t - i l c - w i t t ’ r  I i t  f l i t  i t ’S w h i c h  i r e  n o t  t omp a t  i b I t  w i t  i m

t h e ice  rev l i-a d p t t l  i t - I ~~ . W i t  I t h i - hi gh a t a n t i - i r d s  hi- i n:~ , t t  I t i  d i sch ,irg-

6 0 4 . 8-2  
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i t t  w , i t ; t i ’ i ~~ l t  . 1  1 t I i i ’ t ’ i i v i i  t i n - i - l i t , t i - i i t  I l i - i t  t - i t ’ t i t  to ut - i - I tht’ si

(1 11.1 I it V ~~t - Iiitl - iri ~lt-i h i i ~ i i i t  i i , i i — . & d  i i  I .1  I I v  I i t  t Iii ’ ~~~i i  l i l t w i l t - I - i ’ I It .

a i i m It ~ a t  t l i l t  11101) I dt ’ f l i I i l i l  - i i to h t I o ut -i  I i t i k at lilt - I  imt t t lt - u -I I t - l i  u - I  I I

r e t I n a e  t lit - t h m m ~l m i t  it V at  w . m n t  ew .mter t ri - i l  id - i i iil u - li i - l i  v i i  I i 0 t - t i i i i ~ , i i ’ i -

s ( t ( m r i -  i m l  1 a t  I t in i t  wa I t -  sit I i d s ;i mid iii ssa iv etl a alfl I)OuiitI s l i l t  i l t i  ccl

t i  the u , I s t & w a t e r u t r e t i l i m , p art i i i  i a r l v  l i i i t e i - w h l i h  are ~I i t f i c u l t  and c o s L i

to ri -l i ve by t r t a t m i i e m i t

An , m i Id it i o o . i  I a I i’mn ( ’o t l i t  I ho. . - i ns i & l e r , i  t i t O  i i  I ia l i t  1 am

nan— u I i t i c  I i i  r i  I was t t w i t  i ma o a g eu h t mi t l i-i t hi ’ i i i  l i - a r  i i  I - r i~- . i  a t  at a I i t  i 1 —

m u  i t  t i m t ’ w a t e r  r e so u rc e .  W i l t - i  i -s tu r t - t- i-i , b e i n g  l v i i  l a b  1 i n

I i n  i t t  qo a n  L I I  v , a r e  sob j i t ’ t ati La  l i i i ’  a t  i - i  lt -m it I rig t1 iua nh i i’.- l i i i  i - i t

1) 11 1) 11 ha t ion t ttmpoti nil ad by l i l t  r i - l a  h i t  110 i t  t i - i i t t  wa t i - I l iv  i i i  u s t  I \ O m i t 1

h i t t u s t - I m o l d s .  i i i  n m z l i i y  i t t , i O  whicit ’ v.11 t -r ri-s alir ci ’s art - I m i  t e d n i l  I , n i , mr id t ;

- i i  t - he i ng m at  h)~’ ii ej) h i t  I O il  111 1 11 i og a I t i ’  gr a I l  n t l w :m t i c  , it I S i i  I I I i  - i i I li.t

w ay s  at I i in i t  I tip v - i t  cm lI S t ’ I i i  I l i t ’ i -n ov t ’ V . l  I I  i - i i  W i l t - i t a 1 1 1 . 1 1  1 a t  h i ’ Idi l1 )

‘ t h i s  mo. ed , w i m h i - h i i s  th e p r i i u i ; m r ”  - - t  imi i l a o t I i m i i o — s t r t m t t i i r a l w i i I t - w i t t i

mau.-m g e m e n t  i n  i n . l o v  I i  ‘ i O  a t  t hi ’ war  Id , I -~~ 1 , 1  i i  pr iml r v 5 I go it It -i l l  i - i n

the i m i m m & ’ d i , i t ~ ’ Spnkaiie uii - tu t p t tl lI ~~n ii .i w h i t -h i - n j . l v i ;  - i i  a o i l  i t  c i i

w a t t ! ’ r i - i t t i l r t - i ’ . It i t - i  p m . i i i , m i v  - i l o s id t - r . l t  i o n  i i i  t ito - i - i i  ~-a 5  i - i m m r i i i t  I v

ri - t v i l i g  l i i  It o. l i .m s ; m  I t  .1 ( 1 111 I i i  whit- ti i i i i l i i i I  i t  i i i  110111 I I t t  S l i ( t k , l i ) t  R i v e r  -

Ol~ ;Iq l I i I . 1  i i -  f l i t  ‘ i t i n .  ‘ni l i I 1 v I a- i, i h t l  -

N o i c — S t  r o e t t i r m I  W a n t - w i t  i i  M tii.i ~-~ ii . -ii i A l  L i i  l i i i  v i - - ;

A l t - i  t i l  y t ’ i-; t m  O t t o — u t  r t m e i i i i  i i  W , i s t t - i - i t & ’ l  t l i . i i i i gt l i ) t l i i  m m i v  ha

i 1 ’ l r I a c i l  - I i -  - i t h i t ’ r  c - - o i , i t r ~ - i  m i i t l i _ i t I , l l l a t i l v  i f l t , i , i I - a .  ‘- l i l l y  . i l t c i  i i . 1

I v ’ - ;  niav f l y i~~ v , - h i t t l i  i -~~u l . i i i l  v l i i i l i l t - I  i g m i l a t t m v  l l I . l i l i C l i t i . il t p t  i n l e t

i h t ’ 1l i  - itt j u g  w h i t  - I i i - r I hit -\  - i i  - i 1 -  111, 1 id a I i i -  I I v hi ’~’, I l i t  i i i  - i id i c i  i i  i i i  i

t O tl. n I
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voluntarily encouraged .

Re~ ulat~~y_Measures are incorporated within existing areas

of governmental control which may or may not be primaril y intended as

wastewater management regulations. Many regulatory provisions involve

objectives other than wastewater management , such as land use or popula-

tion density control , which in turn have a very  si g n i f i c a n t  e f f e c t  on

wastewater management. This discussion will emphasize consideration

of regulatory policies in these traditiona l areas which will be given

pri mary emphasis in inf Luencing the contro l of wastewater and protec-

tion of the enviroment.

Regulatory non—structural wastewater management alternatives

are as follows :

1. Land Use Controls

Land Use Control measures inc lude the total range of legal

controls which may he enacted to restrict the use and development of

land which may affect the quantity, quality and b eat ion of generated

wastewater. These measures im icl ude the following :

a. Zoni ng

Zoning  as a was t e w a t e r  management  c o n t r o l  C t ) l i l d  be u t i l iz e d

to r e s t r i c t  c e r t a i n  c r i t i c a l  waste  p r o d u c i n g  a c t i v i t i e s  tat those  areas

where tha t waste can best be col lected , treated and m e t  sat ely amid

econom ica  I I  y be d i s p o s e d  or r et - Ia hued . ‘1.0111 mig eon lii r t i  at~~~fl 1 / t - he logic

of l i m i t i n g  t o x i t ’ was t e  p ro t huc  ing i n d u st r  I as I . ln ar ea  w h i a h  c o u l d  h i t -

served by time appropriate i ntlust rial w a s te  t r a , l t m t - i i t  I a c i  l i t  icc- i . S imi —

I or ly high BOll5 was t t ’ p r o d u c i n g  i m i dus  t r I t s  t i l l  Id  he I - s t  r i t ’ I ed t i  an

are.I p r o v i d  in5 separat c. i mi d ci stria l w ;mstt - t r e a t m e n t  - i  j i r t - t  r c . - i t m t ’ m i l  l i e  i 1 

- .~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ .~~~~ _ _  _ _ _ _ _



I t  h -a . Il l i l l m s i  r i c o  w i t h  a h i gh m i t - i l- p t i t c . ’ i m t i _ i I  I t t r  d i s t - l i ; i r p i -  il i t t l i —

- l u l l  i ia mit  i--i t i i  I lc ~’ a, r a t m i i t l s - j  I t ’r ot m Id  hi - ret-i t r i t t i - ti I r ain t loi s c -  a r t - i t t  V i i —

l y ing :ic l iIiIe r s i i t i l  t zt- I t i l l  ptili l ~~t w i t  i i  511 1) 1) 1 l e d .

Re-s id a im t i i i  dave I u p l i m i m i t  t ’ou Id hi’ - om i t ra I l e d  b~~
- / 11111  rig w l l  I c -h

wi m u lit t n t - t am r a g i  - of t Ii i t o  I Lis t ’ t t f  vast ewa t er fat i I it it- a a i d wlu l i i i  s i c

m e c t c g n i l t ’ t o . -  e a o l m t u n h l i -s ,n m d  i t  f i t  It’ nt v i t - l a t  ‘tI ta t  p e r m i I t  l u g  acid b l at - ;  i h t v

i - m ii - .tlm r .mg ili g h i i g hmt ’r pap im h i t  I t c h  t I t ’ O S I  I 1 15  i i i  t i l i l s i ’ a m  005 w l i & - r c . ’  W , l S t i ; s ’ , i t i - I

ca l h i t  I t i l l  .mnd rca tm lm eu i t I ae I h I I Itt-i loam ) m i s t  a l t  i - c t  I v e t  y ,oitl i - i  m a n  I t O  I I v

hi - p r ay i tI ed wh I I Ii- a t  t i l t ’ sa i nt - t uSc.’ cii st -a u t ; l g  I mig s t a t  l a c e d  dcvi i i u p n u a i i

( sh i ll  i s  I l . i t  he i ’n p e r u l i  i t t  ed i n  S p o ka n e  Vat h t V )  w l i i c .’ I m  is bi tt h i d i i  I i t c i l t

. im i& I ( t i n t  Iv to O c I V i - W i t  Ii 1) 111) 1 1 w ;iOiewat t ’r t O t ’ I I i t  I t O  Omi t 1 w h i i t l i  10

dc ’t t i m n c . ’ m u t a  I [ . 1  l ) r t -sc. ’rv~~t i a n  c m l  t p e i l  S p a t - u .

h . ( , i V t ’O. I m i t  S

l~eet1 t -avt ’mLm i l l  s t -O u  Id bt ’ s i  mu i h ;i r Iv used iUtI is 1 iu t I i -

t i) f l i f lh t t li Ioa rt ipt ’.lm l p F ii t I t - i’ . I’li is p ray it l e s  t a r  s ir  l i L t i  i i c l m i t t t - p t - r i l i c i i e n t

I. miit h l i n t  i - t a i l  i t  i ti m i d m i t  I et t i-i a I eos  thi ’ mnt tc  m .11 i i  t i  i t t ’d u r a  I h i a u i  t i l t - p m l  —

I i c e  i t  t a n  lo g .

a. Ibi I I d i  i u e , Ragi m l a t i t n i s

Ru i Id i m m g Ciud t mod him I h i l l u p  p c  m iii I I  I t ’ p l l  l i t  1 100 , i l l  h i t  t- e~ I i i i

I Im & ’ t Y pi ’ i t t  St  F1l~~ t i m  r - w ii 1 ( 1 1  i - t i l l  I d  It t ’ i ’ l l ; ,  I F i l l  t i t h  icI m I I l i t  - a 0 i t  t O  wl I i i  Ii

i , l i i u i , i t  Iii i t t  c c l  lvi’ h y s a r v t ’t h  by  pt ’ l l i l . t l i L ’ li t  w , u s t  i - s i t  i - c  I i i  l i l t  a t - .

2 .  boi l t I m  R e g m i  t , m t  b u I l t .

h - l i i , m a t  m u m c. ’ u c t  and i - i l l  t t r e i ’iI l t ’ m c (  . 1  hci ’a It Ii m .p ~c m l i t  i c i l y ;  t i n s  r i . -tci i t l o n a l  lv

b a i r n  i pr imm tt — v v i a l  e vI l  i - I  U i , l I t l t ’ t t - i - i l t  l i m . l n l i l  I . i l i t h l i i i ’  p r  i i u i , I r V  t m . i o l  S I

r t ’ q i l  I r i s c - n t  i i i  1 - t i l u m n h m  Ill t v w i - ;  I i - w i  t - - i I .1 c i I I t I i t ;  h _ it  I u p - l i i .  b I i  I i c c  in I I - u I

ri’i - i t~~’~~~ I t I t~~~ a t  I h i t -  a I gu i i I h i n t  - c ‘ i t  w I t ’  - 1  i I i l l I I a n  i n  I lit ’ c~ i I l i l l c l i l  1 I i  - I I l ’ri c
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disease. It is possible t h at the rev iew and up dating of h e a l t h  regula-

t ions  r e l a t i n g  to w a s t e w at e r  have not  r ece ived  t h e  same a t t e n t i on  as the

concerns  f o r  t h e  more  visible environm ental quality u t  s u r f a ct -  w a t e r .

W i t h  the  reduced i n c i d e n c e  of ep idemics  and p r e v a l e n ce  t i f  di sc. ’ase vecto r s ,

the  pub l i c  has grown to t ake  p u b l i c  h e a l t h  fo r  g ran ted  and t h e r e f o r e

has become less motivated to support financiall y t hose facilitie s w h i c h

t i r e  necessary to c i t o t  t ime  t h i s  h ig h level (If p ub i  ic heal tI m p r t) t e c  Lion.

T h ’  t rad i t j uno  1 recogn i t ion a I the prevent ;m t iv e t ’uip lma s i s  of hea I th  r ego—

[at 11)1)5 has been eroded by t he  pub l ic ’  and pal  i t  i t O  1 p r t ’ ssm i r t ’s  to guara n i t ec . ’

max imum individual freedom in the utilizatio n of p r i v a t t ’  pr~ pt ’r t y .  l’h i t ’

ret lance on orb it r.i rv st ~i n dar ds app  I i ccl to Sut ’ Ii i - ole-i I d  t’ra I i tB i s  as

s e p a r a t i o mi  of wells from septic tanks is nat t-o m is iste ii t with current

know ledge of the t r ;ive 1 of w a t e r  ant I  was tes at--i re .Iatt -d to soil permeahi I i t  v

and dot ’s no t r i - a m i g a  i ze t he  expanded knowl  c.’d ge of the heliav i or amid s i gni  f i—

t’Onc e at v i r a l  pa t  I m og t ’cis , and tIme grow i ng cone  em r e g a r d  i mig t he p u b l i c .-

h e a l t h  s i gn if ic a n c  t - of t’omp I cx di S st l  I ve i l  o r g a m  it -onipouu ids . Thi - app I i c i i—

t ion c u f  r egu  h a t  ions whi i cli requu ire 100 l i l a  t liar i t u ’ l i  1 :1  I st ’p;ira t 1 an of a

wel l  f r o m  ;tu iv possible w i S t t ’ d i n - l i a r g ’ nod v e t  p e r m i t s  a n  un d  i s i n f t c t  i’d

was te  d i s c h a r g e  w i t h  l e ss  t h an a 51) f o o t  v e r t  i c t i l  ac - p i r i t  i t u n i  of a p t i b l  ic

water supp ly in  pe rmeab l e s o i l  in m eans lot t ’ i t t

Rea l t l i  r e g c u l i t  j u l15 s ho u l d  n o t  he v i m  id ed  l iv  I t o h  i t i c . m  I t’xpt’nd l t iiu v

.t mi d sh t i ij  Id i’ t ) flt  j I l t .’  t o  t t ’ i t ’ iy t ’ pt iiiiur y i ith er t h a n  si- i u i c i d . m m v  t - ii m i t - i I d e m , i t  i on

i n  Si -t I  ng wa t e n  q u i 1  i t  v m . m m i ; l ~ ’e meu i  t p i ;~ I ;  t im i d  it r i c l i  it ii’ s t o m  t tie ex p em i d  1—

lu r e s  a t  1)11 1) 1 ii ’ I u i t i d s .

3. j~ ,i  c r  h o c ’ P o n t  r u t  is

t h e  t e n t  r d  I i t t  w . i t  i - I  m c o u ~ 00 1 t . i t  i ’W O t  c i  n u ; l i i , i p i - i u l c . ’ n t  i l l c - i a m i i  ~
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r i - - m i - . in i .  i ’S t h a t  a l i m i c u t  i t l u  a! W~~~’t c .  I u~~~ i t i c  w i l l  l i t - i t  l i i i  q i i a m l t  i t y

of W U l - i t i ’ W  I ! - t  g e n i c . - r . t t  ~ i ‘thu s r n - t o - m i t  w o t i l t l  t a r .  a inu re  t I  I i e l c . c i ; i  usc . -

of waler j Utl  p l o .  i’ .m h lg h u i - r  a m i u m u  c m c t  l i r i - at - l i t w a s t e f u l  use  p l a C t  i e s.

- .1 1 ic  I t - m u c  1 t - ~ - it’ w . m s t e w a t e t r  ln ; i m l .m g emn en t  wo u l d  r i - i - n i l  t t ram reduced t t m t a l

I l~~v and the reduc t 10mm i t t  di h i t  l O m I  tram u n c o m i tam i a~~ted wast t-w,lLc - i . l it-

m e t h o d  e m i l u i r u ing  w u t e r  U~ ,i - m i i i  n i l  is • ;u n s i d e r e d  t o  h i - d u l l  i cu l t  s i m i ~~c.-

no p r a t :t i c a l  imicans  o f  i i  I m L O l  i o n ;  of d i t ; t r  i h u t i o n  is ~ivai la h i e  t i mid w o u l d

he v c - r v  u n p o p u la r  If u I  t amp I ad. the aol y m i - ; i s an ;u b l  e l i l t - O c t - i  01 i - I l ; t m i c  I 15 ing

Wil t el tlS(’ C t i l l  I mu 1 . i h ) h l i . c r s t i i  m e  t h r o ug h  l i t ’  l a t e  s i  . i i e  t o r e  by app 1 y j u g

C t i l l  epts such it ;  l i t - r t- .csed t h u  t n i t  .-s i t  r t o n sump i ion  a bt t ve  noinci a I ti s ;c g t-

r-a: u I I t - t i l t - l i t  S -

-t . - Wast e Cen er at1on C im a r ~~es

the ;-a u -it -ep t of w a ;  La g em ie r a t  i o n  u -h m a r g e s  ~is a iiue; I u m s  of c i l m u a l  r a g  m ng

d is i i r g c . - r s  to p r e— t r e a t  or r ec la im wastes  ts a commonly accepted measure

which is i c i t - m l r b u I r a L ed  I nt ut mas t  ar d i n ; i m i c - tt- s g s ! om ’l i i i u i ’. S & ’ W m  u .igL ’  n t -r i -  i .  t - .

l r - m v i s l o n s  l i i  t i u . l r g i i l p  l i t - , c F t - .  t o t  excess q ua n t i ty  ami d t a r  I c i g h u — o t u  p 1  ii

wa s t e s  i s  , ij s u i  c a t i i 5 I~~t t - i i t  w i I l u  i to-  i n d u s t r i a l  w . l St i -  t a i l l i t  i & - , i- asl

recovery  r i ’ 1i m i r e m c r m t s  of Pt. t)~ e- 500. it . t n. m j a m  d h f t  i c u l t y  i n  a d m i n m o t  i l

a p r o g r a m  of was Li ’ g em lc r. i  t i t u m  c l i i  r g c’s  I s  t I i  p r ob  [em m m  I t iu a 11110 i l l  i mu g ad t - i ; u i , t  I e

ma O su re me n  t u t  1 1 - t v and qu a I m t  y m c l i i  ( t o  r I rig -

~
t i ; m _ R~ .~.i~ i it amy M t . u au r i S  I O C  lod e  i i  h i  an d m .i  u g e  tI w i t ,  t es- .I t i - I

m t m . i m m . i g e m e m i  t ‘ ‘I i  op a vii i ch a ii I t i c - i t  I t e l  i al Iv i - D I l l ro  1 I ad 1w g o vt - I  c u l t - u t

r i  p i l O t  l i n u s  t imid w h i t hi u t - l y  pr i m a m i l y  d i l l  p 1 1 1 ) 1 1 1 - i i n d i o  t - i n d i i ; p  c o i l  cm ii ouragt’—

m e nt  of p o s i t  I~~ c ’ 1110~ I ’ ’ - i t l an  i l l  .1 p e u t - a u m u i l  m u s t s  h i m  u ct  i i - i - I t  c - u t l V a I l t ’n S .

An ~- n on— m c ’ g t i l n t  i t r y  ;m p p r u i a i - h  L it S m - - I as- t m ’t  u m m i ; i g e i u c t - u i t  i s  liv di -t m mi i t l t m i i

vol umm t - i i  ~) i  m i ’ d  i i i  a whit ii r a qu  i n  - l et I I vi  - p u t  I c  i Ii t i l t  L i m i t  I t t  lit ’

b04.8’?
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su t ’ ae s st u l .  ‘l’lii- c o n s i d e r a t i o n  of e c o n o n m m i a  i n c e n t i v e s  i n  m a ny  ca s i ’s is

p a r t i a l l y  r eg u l a t o r y  and p r ov ides  a s t r on ge r m o t i va t i on t h a n dep em idanc i ’

on public goodwill amid cooperation which tend to run strong for bri ef

periods only tinder the influence of publicity or popularity as a ‘ l ad” .

Non—regulatory, non—structural wastewater management altemm ia—

t i v e s  t i r e  as t o l l a w s :

1. \~;is t e S im u r c e  R t n h t i e  l i o mi

Was t a ai t li rct ’ reduc’tion is vc.-ry broad ly del i ned in te rms of any

echnji - .i 1 , sac.’ Lu I , or ecom io mi c  m e a s u m e  wh i cli w i l l  of f t - ct  i neduc  L i  on i n

wt i s tew a  tc. ’r gc. ’niera t I a n  and w h i c h  c o u l d  inc  lude a ny  of the f o l l o w i m i g :

.i . 1~~p u l a t  i o n  St  t u b  i l l i a  l i o n

~h 1- r i o e en t  t r e n d  t o w a r d s  p o p u l a t i o n  s ttm b i i i  za L i  t )n  cam i  be

com i s i dered t it  m l  l t m t n c t ’ the r o t c .- of  in c r e , lse  of was t ewa ten  pt -c i t - r a t  ion .

‘th i s  is  del m i  i t e l y a lio n — r e g u l a t o r y  m e t m s i m r e  hi ’ i rig i u i l  I u e nc e d  h i y  s i t e  in 1

b ic l og i c’ .i 1 , educa t  i m u i , i  I , and econom I c.~ l i i i  l u t ’ u i u -e s .

hi . Re a l t u n u a L i o n  ~md Ret ~~ ’1I~~

The pa t em i t i i i  f a r  t h e  rec I anrim L i  om u  of r i - m i  a. ib Ic mtm t t - r i , u l  s

f r o m  j midu ~ t r  in I was t i ’S pam Li Cu Ia r l y can  same t i m e s  he a t  f e - i  t - -il t imrough

ed u cat  ion and ct - s cor e  hi i n t o  t h e  e c a u i t uivu i t - - i  of rectiv a c v  j~~ a a I u a t -s . F’i lit-n

re i - t i v e r c.-d in  a 1) 111 p m i l l  i - ;i mu he  r i - ave  led im u I i i  p r o d u e  I . C i m r am e  has t I rein

plating opt -rat 1110 It ; -oa t h y t i c  r i - p  h a c - t ’ . B\- — p r o d u c t s  I r am  I cua d p ro—

t’eSS i m i g  i m u d u s t  r L’s h a v e  i m a r t - u s i n g  v a l u e .

t .  I-~iu u u u m r l j a  W i t - t a  l’ r - im & l uui - c.-r- s t m t  L u t i u t a  ~~~~~~~~~ ~

the  c.- , - m v  s i g n  it i t - l o t  i t  I r i ~- t  I ‘ ‘ i i  i t t  .ideq u iat e w ; m t  er r e s o u l n i - t ’s

if i’xcc I I e m t  qua lit v v i i I ifli i. , - i a  i up i v  - i l u - i m i u i , u g t  i m u d t m s t  r i t ’ - t it  ~~~u i s i d c.- t

S 1 i t t k . i u i t ’ h o - u t  I on .  P i ns I t l i ’i u t  l i t f l  a l u t u i  I d ha g i v e n  t o  t h u t ’ - t i n t - i t - q u i t - c u  c -a- at

604 .88 
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h l r - i v l , l i mig tcd ~~q u a t t - t y  l m ) m  w i S I O S  tP -~~ ’~ m I d , is w e l l  ao t I n -  [ t o r t  i l l  c - i t  t i v c -

bo-rc ~’t i t s  t u l  I ta c. - u ’ u u i I i tt fl L! ra I l l  i - a  t Cl u ’ u m i s i  1, 1  I g i  oc t 11. J 01 ~J I I i -

t ie ,  nod eo~~L u t  1 m i V l d i ip  L -i 1u ;  i t  w u - ! ‘ -  t i . - u t t ; O - 1 u i  a t  n i  i n l u I ;~l l a t i —

t It o ; sh m oul t i i n C  l U i - i ; a l m t -  l i i  i t  u r i c  a n a l o g  ii -  I v i c t-  a t  I i , t i ; - , t  my n - t i  i ch

- t i m - u  E d I’ m t i ;  i i u i r t p i - t l  to  j i u u ~ ,- i t e  in Spm ;-i i tua

d . Diseourti~jc.- h t m I i d  W ;mste.~ ;) i s i  ~~~~~~~ t a  S t w i r 
~j i - S~; - ~ t f l i s

l i l t  l i I , ~ i ~‘ns1ng p r c l m : t ic e  ‘ i 115 l u g  S Jt  c_ a m ii i i i ;  d i n 1 i c o t  i i  i i

s a l  i - h  W . i s L e s  by I t i - r i l i t i  l og  u i - i  an - a i i m  i g i u c g  b ut ’ l i S C  i t t  i. i i l  t h i ng s  •s

g- i r b p p -  g r i i h ~- ’ s  sheu l - i l  be exam i cied . t i~~r u o c S t - u l  c i ; s m s  of l u l l  i - i l  S • i-; t t

t i c  - . l l u ; t - ~~l j  h,is t ’n i u i r u g t ’ tI i u i j l v  [ it ; - ;  Is 1 , i t - ;  w i t  I as  i u i d c i a t  t y . m u u u  gu  - - -

S t c ) r ,  - -~ L u )  ‘t i i n c  l [ l i t t- , i , m - ,~ u s e  id Sc.’Wi i -i t Ot -,nl l L - i~ 5 , 1  t u u i t - p u s . ; l  . f l i t

trend S i m t ) U  Id Iii - LCV t u

L .  t iC i i h I j~~ i. 
— ‘ h i -  t m - u i W a i t e  l’ u a —  I i  ~l i t ’ri

l tiiIi ut~t r i i I  W i t - I t ’  I i  t -~~~~ t i l t t t i t i O  i t —  a t h u — I  i g i i l , u t u i  V i t  , - , i I [ a ,

dept-ads ,m t nt i st  comnp i i - t c . - l v  t i l l  L i i i -  , l . c t I i ; i t SS i i  l i i ; i i i - , L  u u i  I I i  h u t  t i l t  i i i

ttu oii t>m lt - h i -c c _ - i its ot It ’ , 1 011 .11 t u m I ;  ~u n t l  L i s a  i -  I — p r o s  I s .  I t  i~ —. n u t

rea l i t-i t it_ I i )  i - i - p t I v t t l u n t c v  t l i t t u s t c  i - H  - i - - i s l e  I t  — t l t . i t i ; l i i I l  . i t  • i m ] i

L i  O u i . I  I C t t S  I I_ t i I _ t i m - t i u l - t i m  ‘, -

2. l- cnuuuam In h u t  c ut  i ‘~ i a

E u i u ’ m c c l  i-p .‘ l ti e m i t  t i c  vu l u u i l  a u I v c O t  I P t -  I . i i u l - - - t i  at  I i t  t’c it I n

,in t i n  a u u l ; i u i m u t ’ r  wh it I i  l i-i i , l l l t l ; i t  i V t ’ I ~ i m~~ i ~- I I i -  I~~’ c i i  i - -S i i i  v a s t,  w . i  t i - I

l t i , l n i c e r i c ’ i i t  m a y  he • i t  I t  - I i  hy v i m  i , u i t ’  t i  a u - i t - l i  i - i c  i t  l o t - :- - ; s u b i .15 l O X

lii ’ uic. -I its , l I s t - i  I n e t ; , u - l a l  i - i l  i ;PuI u • _ 
~ c. i t  i c i  0 , ~ . : l u l L l i -~~t I L e t  l o u i s , h i t i t i u u i l l t

subs i d i e s  an t I  u t t l i e r  t • m l m t t ’ t l .  l i l t _ t I l L  l i - n t - - . I t m  I - c I I i l I i l i i  i l l ,  t i l t  i-O a t

- i t t id i l Ig  p ar  I l i i i ~ .i I t i l l  H) I t - i t - i S t  - h  t ill t i - i l - h  m l -  c i  I - i l  t c \  u I

e r iv ;  r - - i i m o i t t . l u p l c  h u t  i i ’ ; ;  t m - ~~. W- i t t i t - g o u - t i t  1 - u ~: ‘s  P I V O  i c  I l  - t l ~~t c t S t - t I



under  r e g u l a t o r y  m e a s u r e s .  A “- -
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1 mm h i ’  e c o n o m i c -  i n c e n t i v e  w h i c h  would

serve to avoid the current problem of p r o v i d i n g  p u b l i c . ’ w a s tew a t er  fac i -

l i t i e s  to a large unsewt’red arc.’ I would he to can~n i t  the initial develop-

ment of t he  land t i i  p u b l i c  w a s t e wat er  fo c i  l i t  ii ’s. Tax b t - u u a f  i t s  to indus-

t r i es  which  d e m o n s t r a t e  e f f i c i e n t  u t - t i - of s - i t e m  and w a s t e  r e d u c t i o n  mi ght

be m o r e  cos t  t- I f e c t i v e  than the cos t  of t r t ’a im ent  works .

3. W a t e r  Use Conservation

Public edutt;i t ion and a w a r e n e s s  of t h e need Li t conserve water

as a means of reducing wastewater quant i t  ics s h o uld  he emphasized in

addition to the  more commimo nly u n d e r s t o o d  m in ed to conserve water resources.

This c t tt e g o rv  of al  t a mn a t ives f o r  n o n — s t r u c t u r a l  WZ IS t tWtlt er mtlnagi’tnent

also i n c l u d e s  t h e  somewhat  t e c h n i c a l  c o n s i d e r a t i o n s  of m o d i f y i n g  f i x t u r c . - s

and appliances to utilize less wa t er such as r e du c i ng  t h e  size of flush

tanks on toilets. Other considerations suclm as on— site separation of

w a st ew at e r  wh i c h  cou ld  he directl y reused fat irrigati om u purpos t-t-i and

the  e l i m i n a t i o n  of the prtlctice of us ing  w a t e r  f o r  coo l i n g pu rposes

would  be in c l u d e d  as w a t e r  c - o m i s e r v at j o n  m e a s u r e s  with wastewater redi u t—

t t [orm si g n i f i c a n t - i .

~.. ~~~~~~~~~~~ Land  Use

N o n— r e g u l a t o ry  e n cou r a g e m e n t  and eduic ;- i t i o n  t o w a r d s  m o r e  i’t I i—

a lent use of land as a meamis c m l  simp l i f y i m i g  w a s tew at e r  sv st  ems ci n uld

r i - an t in - i t u t r e  C o s t — n - I  f t - c t  i v t ’ and rc - h s oul ib le d e v ei o p m t ’ n t  a t  L i l a s i - s v t ; t t - i i - ~.

Cl uster developmeuit timid m u l  t i p l e d w e l l  logs , aartu h t o e d  w i t h  open 51 .11 1-

a r ranged  to m i n i m i z e  ut  ii it v c o r n  i d o r s  shuo u I ni be t - u i c i t u c r t u p n - il  lmv t i b i a  ut ion

ucd by v a r i o u s  z ami  i mug tim id e c o n o m i c  im i c e n  t i ve  m i - a t - i l l  r i -s p r u -n ’ i l l  Sl~ d i Sc ussed

The cant inueil pr m c t  j u t ’ of hiap hit mz ;i rd ex p ; iml t ;  t u t u  at  u r h i ’c ri -I-i idi’n t i i i  tlav t -Jop—
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m c . - - t  j u t  a ci i r , il ~ F I t -  t i m - i i~~ - ex am . i i , .  i i i  1c . - 1 l ~hh  i l l L Ot: UI i l~~- t I ,  i c t q c i i m ~~

l i t - i l l  Lu provide p u h l i t  Wi-it-tt-s m t ~ - t  I i -  H i t  u . ;  ito no r ;- Lhit- ,a .lii ,iS. t .~~u m d

wi i i u i -i-infl ect to- it t i i m ’ n t I ’,- s u _- c v t - ’ i  by s i L l  i t l a c - ,  s l ieat lui  bc e o n s i m i n r c ’u i  I r

i I i l i ~ l i t -, tdent 10 1 UseS.

5. Rc_a-U t-

Tt~n- c-usc of re ’laimeil W o t ~ L ew a t t ’r  s l ; u t o l d  i c -  C l v i :  1 t t t 1t i l  j I F  c a r l  t y

m; rsiile r a t iou . Thi n C o S t — i t t  eat i t o  w a r t  r r u st - u l p p t m n t n i l  t i a - ~ i Lii ..

al- ma arm -c , l th ;itl t bait t a r  h gr  i c c ; l  h u m  i p u i r p i m n a s , 11 i. very 1_ us i I ci dui~-

I tt  L I i t ~ a va t  l alt i II t i cC t t ~~j c - r o c u r l  a a ~~ - l g m o t i c ; c u l w i u  c- i  r e - t in  c. - - St v~-ry

i t ’ast i i h l h l e  m i t , L .  R e u s e  1 ct -a f Hnmed w : i t  i r  l i i  a g r h - i l u l l  ira - . h f u  s ea  h a

l i [ l i h t c d  L i m - u l t i v i t i b l e  1 . u n i t  w i L l u i n  i e u s - i u : i o [ l i ’  — i c - m t  l c u !  u ; i m t  I o r i . - u i t u

d , O L - II m cS i n  m i l d e r  t o  h a i : O S t — C t  I i - a t i v c

I i  - t I - i i  : 1  ~~: i i ~~~ I r i o  t o  a i~ P u s  t n- S t t i c
> i i t i - c C a i i i e i ’.t  \ l t  oa t  l i es

I I C  t - V . i  ~ h i - h i i O t i  at  u t - i l — S t  r n - i - L o c a l  w a s t a w i t t u  m a i c  p t - u n - h i d i t , 1 1.1

I iva i - ;  dot - s  ;~ot  I end I I s - I  I to t i n y  p r e t  I - I c  p i a im I - i i t - . i  1 l i i i h I i  a i l l - i

i l l  ~ i St  C i j u t  l i - n -  tO S t i l t  i c i r a l  t i - n - m a t t es .  , t - - st r i u t t t i t c  i l l  a i l i J I l v i  S .

may  ia n v - j I u ~~t t ttl  i i i  p e r t - 1 - f l t t l i I c t ’ r e l : c t  b y e  t i  i - a u : I u  o h  l u t -r , I i t  i i h . i  J u l  i m  I i ,  - -

hi  [rig t h , i t  of i e ; i l i s t u - i . c l l v  h i - t i p :  , t l - h e  i t o  p i  e d i c t , w l t t u  i t t - i l  0 1 i l i m l t - i i

d e p t e a  c u t  c a r t - i  i I l l  y ,  t i l e  eft a - I I V t t l m i - t - : S i l l  n u t  cc c l n u t - - t s u I r e l ~ w l u  i e l i  i i .  - - i t t

I l l  i - f l e c t i v e -  i_ ’ g i s l i t  i on  1110 , ‘ t u t i u u  - 1111- 15 - t i c  i - t ~~~t I l V c i l c  - 4 :  i - - ; - t c - p u c l . c —

t u m y u h c t i a m c r t - t - ;  is O V e u l  mo r e  sl a e i m l  it i va  I n . l a Innc  bc i s  Iu ey Iii- d1~ - p c ’ ttl c ’ ; i t  - i i

the eti i - a t  LVc -ri t’Su-. ot p u b l i c  i - t i n - i  i t  i i )  and I i u i i i t t - i I  by t l ~t .11 (iS .11  i i  I

I I  u i t u t  L i - t  I _ l u~~t i .

I b u t ’ p red i c i i  l i t y  i t  .H c i i i  i d  I V  - w l l I e b c  : i i t p  c i  v - i u  c a n s  nut t h u t s

U t n t  - m u t i l s u  i t  j u s  an t  - v u - t I  a r t -  t i - t i -  I i  . i a u i ; i -  l v  - v i  u i _ c t  t i  t I l t  i t - u i  i i  , i  ‘ I t .  I : -
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m i c.’ss is great ly i m i f  luenced by the  amount of the m o n e t a r y  h n - i u e f  it lii i cu m ,

a t~ ~.‘

In the comparison of non—structural wastewater management

techniques with structural alternatives , the difficulties of making a

meaning ful comparison are even greater . The only absolute measurement

of th e -tf e~’tiveness of non—structural wastewater management alternatives

is institute a given measure and then devise some m e t h o d  - i t  p h y s i c a l

measurement  of effectiveness in terms of water q u a n t i t y  and q u a l i t y ,

- 
- m a k i n g  certain that structura l v a r i a b l e s  ar e  ;i c cu o in t e d  f o r .

The following is an evaluation of non—stru ctural wastewater

al terna Li vt-a :

1. Land Use C o n t r o l s  a re  e f f e c t i ve in c - n u t  r o l l i n g  t h e  a l l o w -

a b l e  q u a n t i t y  of was t e  to be genera ted  in a g iven  amc a in i t s  e f f e c t i v e n e s s

t o  contro l population density and to control i nc lusl r i-il waste quant ities

permitted . Concurrently land use controls can be effe ctive iii c o n t r t u l l i n g

quality of waste by limitation of permitt ed industrial h am u d use.

Em -iforc ememit of land use c o n t r o l s  is not d e p e n d a b l e  due  t m :

t he po l i t  l i - i  I p r t - s  i-in me wh I cii may be ax art ad to inf  I nero’ c- b o t h  I egi s 1 t i  i on

and enforccmem it .

~~ . H ea l t h  Re~ n ltt L  ions have trod it jOlla l l v  been  t h e  m o s t  n~I t i - a t  ive

il l s — : ;  I r i m c  t m m r t l  1 t ipp  r t t a c i i  Ii ’ w :ut; tewa t em m a n a ge m en t  and  i s  sm i i i  a pr in t l  t v

cons l i t - u - m t  b u u t u  i i i  spi ti of  mat lemn amp h c t i s i s  m i i i  water q umt il i t y .  W i t h  l i i i -  pt-n—

eral , i l i ~~~ - t i u - t -  ‘ i  I i i - piihl Ii - i x p u t i - i c l u m - l i i  tri a j i t l ~ ap i d & ’ m c t s , a m d  t h e  . i s s i t u  i t i t -d

public a t ti t ’icl e whic h temt i ls I - i t  i u L i  pcibl I c  h e a l t h  l i i i  p r a m i t e u l . h u e t u l t i t

r e’ g u l t i t - i m m - v _ i u m t h i t r i t y  i n n c - i c u v  t - i i t _ m m i - m t  io ns i -; d i i  f l - i - c u l t t m  ma h u i t t l i n  1 1 1 1 c r

I b i t  u t  I ~u -  k l~ . p i l l  i t  i - - i l  am i d e c a n t t m u i i c  l o t  m i C 5 t  - ‘

604.13—12
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reduction through population control and relocation are less predictable

and are s u b j e c t  to o n l y  l im i t e d  local c o n t r o l .

6. Wa~~~ nserv n as a non—regulatory alternative is of

limited effectiveness where the natural water resource is as plem itifu l and

economical as Spokane. In the adjacent basalt aquifer areas water conser-

vation has become a n e c e s s i t y  to p ro t ec t  the availabilit y of a limited

resource. It is not realist i n t o  cons ide r  tha t v o l u n t a r y  w at e r  consemv a—

t ion  in  t u e  Sp ok ane  m e t r o p o  i i  tan  area  c o u l d  i of h u n - n e c  m e a s u r a b l y th e

q u a n t i ty  or q u a l i t y  at  w a s t e w a ter  gene ra t ed .

7. W a t er  R c u s e  in the  Spokane  u i re u i  pr i r u a r i  l y im i vo  h v es t h e

p o as ib i l i  ty  of U t  i l  i z i n g  s t r u c t u r a l m e a s cm r e s  as p r t ’v ica ~i sl v  descr  ibed in

S e c t i o n  6 0 4 . 2 .  W a t e r  r euse  by s ou r a e  sn -p a r at  m u  t )n :111 i m i d i v i d u a l  b a s is  in

t h e  Spokane  area is n o t  t i  r e a l i s t i c  a l t e r n a t i v e  c o n s i d e r i n g  t u e  a v a i l a b i l i ty

of p l e n t i f u l , l ow—c o s t  wa t  or .  W a t e r  m i - c l o t - , tither than lant l appl in’at ion ,

would not modi f y the l i l t  [mat a q u a n t  i t y  i i i  w a s ti ’s t r i -a t i c 1 . W a t e r  reu se i s

p r i m a r i ly a w a t e r  m a c m u m - i’ c i t o s i ’r v a t i om i  m e a s u r e .

An ev:~ l u st  i om i of t h e  bas I c  n o n — s t  i d a  t u m r t ~ 1 S l a t  ewa t e r  m am i a g e—

mnent a l t e r n a t i v e s  cons ide red  I ie re i  n have been eva h u l l  t i ’d i mi t er m s  of  t I l e

Group I conce rns  used imi th e  e va lu a  t ion af s t r u i c  t i m r a l  wa s t  c-wa t ar  a 1 t e m n t i —

ives . N o t  a l l  of t h e  Group  I e v a l u a t  i on  a i m n c - n - r m i s  t i n ’ c h e a r  I v  app ! it ’ ah l e

f o r  th in ’ eva ! i i ;i  t j on  of non—strut - t u r a l  t i I t cr 11 1 t iv i-s . h i m  5m’ m V  t a r  , f or t hie so kt ’

of c o m p a r i a m I l , T a b l e  I has ben-n pni -pI reth w lm i i -h ranks t hn’ n e l l — a t  c u i t  t u r t i l

al t c r n a  t ives i i i  ci)mpar I 0 1111 w i t  ii C m i mi i p I can t ’  er r is

( _on c lu s i u l t i

I .  I t  i t ;  -i - i m m i - i-lii d cd til t i l  p a n i ’ r i i  I i -  n o n — s t  r u n  t u i c a l  w a st  c - w , i t t - r

m ; i i l m p i - l t u t ’i t t  - ii t n - r i c a  t i vt -t; t , i nnt , t be iii , l t l u i c ’ u l  t i t  ~ i g u c  i t  i i  o m i t  I ‘u m’ t ’d u m  t -  t l i t ’
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e x t e m i t of s t r u c t u r a l  wastewater facili t ies require !.

2.  That no i nd iv idua l  n o n - s t r u ct u r a l  wastewa te r  manager -i~~tt

policy or combination of non—structural alternatives wil l  have s i i f f i ~ - i ’ c ~ t

impact to influence t h e  configuration of the recommended structur al

- alternative p lan.  It  can he hoped t ha t  app lica t ion of non—s tructitr tJ

- wastewater management concepts may influence the efficiency ot structural

alternatives , thus affording benefits in reducing system cost as veil us

hoped for improvements to flow quantity and quality. Planning , at t)uis

time , cannot assume that this will happen.

3. Tha t the greatest expect ancy of successful application of

non—structural wastewater alternatives are those measures w h i c h  incorpor—

ate some means of economic incentive .

4. That regulatory measures which  will  augment structural

management measures , such as effective land use control , should be imple-

mented .

r

L 

b ( i L l  . - l  I t

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



- —_ ___ ,‘ttC, “ — -

~ 

- ——----—‘———-------- ‘.-—‘--—-- -

~~~~~~~

cc (‘4 ,~ 0 0 0 r— I

41 
3 ~~4 (‘1 Sn

41
4)
41 —4 0 0 0 0 0 0 I

ç~ 41 -t 0 0 Sn 0 0

— _4

I C 0 ‘0 (11 0 Sn
“4

41 41 ci

4 1 0 > ‘-4 0 0 0 0 0
3 0  4) 0 0 0 Sn ,-i 0

_ _ _  
—4 .-~ ‘-4 

. 
-~

U i i  ‘0
> c-J ~-. sO Sn 0 ‘.0 Sn ~.-

~ 
, 3 (‘4 “4 —4

C C
0 4 )
( l U
m.i C —4 0 0 0 0 0

(.4 41 0’ 0 0 Sn .-4 0

41

ic 0 ‘0 0 ‘0 Sn ‘0 r-, Ifl r.
cc m -‘4 .-4

O ’J  3
vu o

4)

“-( 41
~~~~ -‘4 0 0 0 0 0

Ci 0 0 0 05 0 0
3 , . . .

— .-l .-i — “4

. 4 1  ‘0
>‘ C G 1  c-c
I-’ ~ 00 3 sO ‘0 Sn ‘0 Sn
—. U i .  in ~-4 —4 0’

,I, :;~ I, .~Z~~~ 
4 ( U

~~~~~ m —c 0 0 0 0 0
(4 Cl c”t 0 0 0’ (‘4 0
3 . . . . . .

Z Cii “4 -t -4 .‘4 . 4  00
0 1-’ _____  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

-
~0<  4 1 4 1  . 0)

3 (4 ,..4 ‘0 0 -t
c-i

O ic 3 r— Sn .4 0 in I,. C
~~~~~~ 

, (,( (‘1 —4 Sn Sc
41 0 41

a o - o  i - c o  U
(4 0 . C

< U I-. 3 -4 0 0 0 0 0 0 0
41 05 4)’. Sn tO ,-4 ‘0 U

ic- U  . . .
0~~ 

-
~~

0 3  C . 41
Z . 00  ‘0 0 .4
c.( >c (c -,-4 ci . . Co
w a ~ 4 i~c 3 0 Sn Sn 0 p—. Sn OZ t ~1 4 1 ) 4  in )~i -4 0’
< 1-) 4 1 — 4 C

~~ 00 .‘4
L4 41 C~i 0 0 0 0 0 I-.
o 00 00 0s 0 0 0’ 0 0
o - . . 04
X .-4 ,‘-4 -i ‘-4 .-4

______ ______________________________ -
4-i

‘0 0 .4 41
4 1 4 1  c-c . .
41 ~4 .—. 3 0 Sn -~~ .0 t-.. in — Ic 41 i-c

~~ 0 (“4 ~“4 “4 “4 Ci 4.. -.4
U —

.0 4-c
C C  0 0 0 0 0 0 0 4 )
41 0 41 0 0’ ‘0 10 10 0 ‘0 ii c~

- . . . . . .
— ,‘4 — . 0 0 1 .
— (J i ll

4 0  c-c
—~~~~~~~~~~ 0 ( 0 c C

I i )
i-u C o .
.0 ‘-4 0
1 0 .0 Sn 0 0 >~ t’-. r-. cut  .0 Cl ci
.4 in (‘4 (‘4 .
41 41

-‘ i-u I 41
(‘S I ‘.4 C Cu I I

(4 (4 ,-) (4 0 4) ci C IC C 0 00 00.C
.4 ‘0 - I  0 4 4) c” (4 o u - i - c - c  C C I I

0 (4 ‘ 0 ( 4  41 4) (4 - ‘ 4 )  I ‘4 ’,—. — ‘ C )  ‘“ “4 ‘.“
0 ‘-4 4) 0 0 0  -- ‘cc C’ -,‘. u., c. u- I,. ~~~~ , ) c  ‘ c - . o o
c.c CJ i. B c - c O C  4 1 0  I C O W  0 - .-. ~~~C ii- I,. C C )

.0 4 1  “ I X  f ‘-4 4 l~. (4 .,i iu C, ’.c~~~~ 4 1 1 . 4-4 4 1 ) 4
.~i o .  0 ’ ~ 4 0 >  E 0 4 )  E C u  . i c  Xi 0 0  4 ) 0  Ic S c > ’ .

0 ‘4 -i c. u c,. —) , 0 ‘ 0 ) C- u C (4 ‘~~ -o -‘4
I,. 0 5 . 04 B - -‘ t4 54 .-t iC tui ’.-~ C i ,  . 4 i 4 ) u  “4 0 1 1 0 4 1
0 4 0 0  i.,c Ci 0 0 u - c . ) uI c- u- 4 1 c , C i~ X > . ’  > 4 1 c - ,

‘c’i ” ( 4 0 4 )  - C 0 ~~~,c .  ‘0 -~~ ’0 -‘ -~~~ - “ — ‘ C C . ~~~i a
C 0 0 t, - -”~~~ C - C - ‘ C  - mu - c. E — ~~~’- ~

O c - i C  4 1 . 4 4 )  c c - c ’,4 c, >~~~~~ 0 I ’ . ’ - -  u- :‘ -O ht d’ “ 4-. ‘ 0 0 4 4 1
O ( 4 4 1 , 4  4) 4 1>  o O C c - c  0 0 0  C - i ~ i - u -  C C c . c - ~ ( 4 - ~~~ C 0 ““ --‘ ‘0

‘ 4 0 — ’ 4 0 4 1  ‘ i 4 ) 4 ) i 4  (c i l. u , c C  0 : :  c , 0 0 , 0  4 5 - -’ 4-, 4 1 4 1 0
X U O .  0 1 .  0- 1-c E O, Q. uu- oo cu- cu- C cC c ’ ’c. ) Z - - c-.

5; -
~~ .~ 4; -

~~ 5;
(‘4 Sn “ CO -“ (‘4 —

604.8—lb

_ _ _ _- - 

__________ ______



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

I”t .l I 1-f -~

SUMMARY i t- ’ N )-’I— S E R f  t i t  RAt -

R t \ ’ -~ ! I - I E ~ \ l I E  > t , \ N A C i ~ - l -  A l i l E N X I  I v I . S

WAST I-~WA ’l’ER I- lAN Ai -  EMEN ’!’

NON—S’l’RUC l’URA L ALTERNA I’IVES

RE~4Ul.ATO RY MEASURES N O N — R t I i l , . -\ FOL’ : ~fl

l , \ND USE CON I ’R OL S WAS T F Su ’ i l l ! .  Ru - l i ) !  C I (C5

ZON IN C POI ’f ’ [ , :\  H ~ N f ’ (~~~ ~~
COVENANTS RI - IC !  AN,\ I i  ~~ & R I - F I ’ S l l
13U1 l,D I N C  Rl-NJULA ’I ’ IONS REI ,OCA’ l F E’ -\ S I ’ ! - . ‘EtC ut CI R1~

DlSLi tI R.-\Ci SOI l!) I-:A~~H~-
iNi )FS j RIAI, l i R I _ l R I \ i \ f I ~ \ I

H EALT h R L C I I I A T  i O N S  
~co~o~ C I N C I  N I I  \i - ‘

SOiL R E S t R I C T I O N S
GR O U N D W A t E R  LOCA’ I’ ) ONS 

R
’
~ 

I I

WELL LOCAT I O N S  ( I R ,- \ N !  R [ S I  C C I I c ) N  SPARCEL ARI -.A R ) CS I N C  SF115 ID! IS
E N V l R O N ~1 I N l ’A l . P01.1 F I 1 O N  ‘I \\

WATER USE CONTROLS

CO O LINC 
~~ [I-E (NtN~u f RVA ’I ’li )NWI - : - i -  I N D U S T R I E S  R E U S E

( ;h - :Ni - :RAI ,  REUSI- ;  P U B L I C  \WA 1flINI ~S
F l  Xl l E t  H O l ) ]  F I C A F t

WASTE GENERATION CH A RCI -~S 
~~~~~~~~~ I - \ N D  11511

LARGE Q I I A N I I l ’ I E S  
t : I . H 5 I  FE D L V I I I , u D M I - N !i i lCD S’l ’R I- NC l’U 
~‘l1 ’l ;I  I l l  I LI WI - I t 1 , 1

REU SE C R I - D I T  
l i i  L I l Y  C O R E !  !~~R S

Ill - I  115 i

6 O1-~ . 
— 11

_ _ _ _  _  _  _ _  _  

41



- - ~~~~~
—— . - -

~~~ ~~~~~~~~
- ‘ -

.

-

-

-—-- -‘-- 5——.’ -

(II- -

_ 5_~ 
-

0

ii

~~~~~~ -1 .~ 
—
~~~~ 

- -
- 

- 

I 

-

- - 

‘ 
~~~~~~~~~ i

~u. L -54 C 
‘5 ),

-: - ‘  - , _ f ,
~~~

_ ’ 
S 

- - -

‘4 ~~~~~~~ 
~~ 4tt 

- 

I



“ ‘
~ “‘-~ 

“ ‘ ‘~~~~~
‘ “

~~ “ ' ‘~~~~~ “ “ “ ‘  - “'~~~~~“ ‘‘ ~~~~~~~~~~~~~~~~~~~ ~~~ -— “~~~ ‘~~~

WATER RESOU RCI - I S STUI) Y

ME -rEo p oLl TAN S !5)I-1 .-\N F R I-N I I ON

S E C T I ON 6i ) -~ .7

WASTE W A I ’ t - l f -I ~1AN-\  1 1 1 1 - l I- N I ( I t  NCI-IK\5

Oi- ’~~~I S I  l ’ I t \ I N S  l~I~1 i N I I ’ [ I - ’5

AS REL A I FI) t o  T I l E  I l l - f  RA N A R E A  Cl AN

I
, ,\u1~ust 11175

:i r~ f l l i ’ l l  t C) I 1 Iii . ’ A u  mY , N t ’ . l  t L I e I i  - ;t  r j u t
C - r p ~~ - ‘ I  I l l ’ I

K t - ! I 1 I - l y— ’I’ i I _ I u u I  ( - u t ) : - l l  I t  1)
~I I I l f  l i l t ~~ 

“- - - - - -- -- - -- ---



I N’I)I- .X

SubJ, f~j t F , t  c I t

Ss ’ope and Oh et ’t i ve s  60-~ . 7— 1
West P l a i n s  Area I d e n t i f i e d  ~O)4~~7— 1.
Growth  Unc er t~i i n t i t ’s 604 . 7 —  2
I) isp osal  U n c c -’r t a i n t  i t -n  604 .7  -c
Possible Responses tt i-,’ i~st P I a  i t n  I, 1 1 u - - u ’ l ’t a in t  i c s  o 1)-c - 7— 6
Impac t  of P o t e n t i a l  We st  P l a i n s  Flows on C i t y  STP oF-I . 7— 7
Cos t l i f t  en t ftc Comp ar  I 5011 - I t  Al it - r o u t  ~V L S  oI ) 4  . 7— 1 ’l
Economic , Sot ’ ia I and Env I l’ennui _- n t al Cons i i ~ - r~ I OIlS . 7— i

Conc lus ions  and R e c o m m e n d a t i o n s  6 0 4 . 7 — 1 3

‘l’ah l e  1 Com p a r i son  of I- ’o r c --c ,us t Popl i  I l i t
West  P l a i n s  A r t - u a t  Yt - : i r  2000 ( 1( 14 . 7 — 1 - 4

‘I’a b l e  2 Cos t  l i f t  c t l V t ’ l l c S S  Co m p a r i s o n s
t i l  ‘,~R”~~ P I u ! n s  - \ l  t . t ’ r n at  i v e s  t 5 . ,  - 7 — 1 5

F i gur e  A S c hem a t i c  P l a n , West P la ins  A l t e r n a t  lye AA 604 . 7 — l i t
Figure B Schematic Plan , Wt ’st P 1 -l  ins Alt erna t ivt - RB 604 . 7—17
I- i nure C Schema ti c P l an , W es t  P l a i n s  Al t e rn a t  ftc CC ( 50 -4 . 7 — I S
Fi gure  0 Schema t in P 1 . i u i , W1- s t  P l a i n s  A l t e r n a t I v e  DI ) o ( l - ~ - 7— 1-1

1.1st o f R e f t - r i -n e e s  b04 . 7— 20

Append i~c 1 I - 1~ ~~i - u u i  , Sot ’ i i I  and E n v i r o l I c n t ’ l l t l l l R a n k  ing
of Cr011 1) I ( l o n c e ’rns I or W s t  N a i l S
Al t e r l I, I t  IV *,’5 u _ u . -

A p p i -n d  ix II I-N t~~ i u i tn i - - , S i . - i i i  a n d  l - u i v  I rt lliu n ’IlLal Rank ! i u g

of I ,  j n i t j~
) 2 I t t ) . - I’ I’tIs fu ti W u S t P1 ~i iiìs

A l t e t - n a t  I Vet -u  ti ( l 4  . 7 — 2 2

Ap p e n d i x  I l l  Summa l \ Ranking u i i  Wc~~t M i i n s  A i t s -I ’n : I t  iV i t— iO4 . 7— 1-i

f) l4 1 - I

~

- - --- _----

~

-

~

-

~

- - ~~~~~ -‘ , -~~~ -—~~~~~ -~~ ~~~~~~~~~~~ __~~~~~-“~~~~-_ - - —-.~~.- - ---—----~~~~--.



- -- :: -- —--- ---
~~

—‘-- _ _ _ _

SI F F I O N  6 04 .7

l~.\5 FIs~ \u l : I -f ,\NAI I ‘11 - I I

i l l -  WES’I ’ l’I ,A i N~ ~~)~U’l ( I-I [ ‘ 11115 AS I ’ll - I_ A l  I ! )
TO ff11 -I R O A N  AC I-1\ CLA N

Scu.~~~ u d ~~~ jc’ctivns

‘rhe E~- t-~1 Plo 1115 - 001115111 i t  i n s  1 r u -  p r e s u _ - I L  I V I t )  at l’s el y sma I I

iso [at ed front t he  ti~:t j or u rban  u l eV e l  op m cn  t by unos ’ c u pi  ccl - -  r u - u s  - I I t t - I

are unnertaint ies j O - - u t t l j u _ ’  g i t s s - t I i  01 t hes e  -om inun i t  j v i ~ n u l  t li ~-ir m di—

vidua  1 d i  ~ I ssal  prol) len-u n-lu u ni t n omb inc to suggest that c I t’cum’-u u — i n -  vs  fl i .uv

d e v e l o p  f a v o r  iu ’ig  i n n or p o t  L i o n  In t o  t h e  w a st e w L lt e r  p lan t or  the u r b a n

a r e u i . I t is til l ’ pu r p o se  of t h i s  se nt  i o n  to t- -~~ lore these ttll - r - I t  i i  i t  i US

of g r o w t h  and d is~i~~n i l  t o  de termine if  L I l t  F t  l i e  cond it i - i n s  l i t h i e r  wh i t - l i

c o m b i n a t io n  w i t h  the  uib an p l a n  \‘.~l u l d  be hu i t - I  i d ol and , i t  so , n I l , u t

iInp:o -t such  c o m b i n a t i o n  w o u l d  h aV e II t In u r b an  : l r i - t 5 1  p l a n .

It is not wi t t i n t i l e  s c o p e  ct thi t - ; st ud t o  c i t - v u  t u S h  d e t u j i l t d

wastewa it,’ r Ii 11i  i g t  m en t  p I i n - u  f o r  t hose sn oT 1 inc i vid ua  i c u I m m u n i t  I es e xce p t

as t h e i r  r e q u i  r e l nen t s  r e l a t e  L u -  and  in ip a ct  on t h e  os - I  r o p t i  i t u u i  , l r t - u  p l i i i ,

Wes t  I’ l ui ins A r c u  1.1. -n t it i u . - d

Iiit ’ k u -s t l t l a iu s  tirc ,i is dci I n s n l  i ts  t h e  i t t - - I  \~~ st u~~t the C i t y

p i t t -~ S u l I l t  ii We st  S t t \  j u t ’ , i t u _ ’ , I , - -. .10 I I  i n u - 1  10  5 c 1  i - - l i  t O t . - l i l t ’ , u F t 0  t i 1 ~

c I ud &us t l I t ’ 0 i t - i l  l i l t  i t  It - -i u i l  -\ l l W , i  V 1 -  l r 1 l t  a , I - u  v u.- 1 I d  s I- li - Ned I - , u I ‘ _ s k - -

Fout’ I ,Ikcs iittl Ch u ,’I l t ’ v - Ii t u n  - i u a s ’ I  S I ~~
- S~ 1 5 1 1 -  m u -  1 1 , 1 1  1 0 1 1 , 1  I A l t  p ’~~

l I lt !  C t - i  ct r lit i g lut n. I L is I I  L i l t ’ I - t ~ - I I s t - - I c. t l i i i t I l I t  1’l. - ’ - t  C l i i  is - u t - i

Is ui i I i’ r e n t  I I , II i  t In - S1i tI is - 11)1 - H I t n t  l u  I 1 - ! Is’. tI I a - - Is - i t i , t  Vu 1 i  ( I u

h Q14 • / - 1

_



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

The Spokane Int ernational Airport is prese ntly sewered to the

City of Spokane system and is assumed to continue that service. Geiger

Heights, presently sewered to an interim facility opera ted by Fairchild

AFB , is in the South West service area and is assumed to be sewered to

the City system in the future.

The concern of this section is with the West Plains area not

previously considered for sewerage in association with tile urban plan .

Growth Uncertainties

All West Plains communities except Fa i rch i ld  AFB have m ade—

quate water supplies drawn from wells in the basalt aquifer which under-

lies the area. Fairchild AFB is an exception because a water supply has

been dev eloped from the Spokane Valley aquifer and delivered by irons—

mission p ipeline. The inadequate water suppl y l i m i t s  g rowth  th roug hout

the area.

The individual  communities also have t h e i r  own p a r t i c u l a r

growth cons t ra in t s .  The AFB growth , const ra ined b y the base mission ,

is forecast  to have no growth despi te  i ts  augmented  but  s t i l l  marg ina l

water suppl y. Cheney is h i g h l y  d ep e n d e n t  upon  the

enro l lment  at Eastern Washington S ta t e  Co l leg t -  and the St i L e  p o l i c y

related to growth of tha t particular campus. Med i c - I l  I : u k . - is  d e p e n d e n t

upon the p a t i e n t  load at Eas t e rn  W a s h in g t o n  S t a t e  Hosp i t a l  is e st a b l i s h e d

by State policy.

A change in the a v a i lab l e  w a t e r  s u p p ly  or a change i n  i n d i v i -

dua l conununlty consi r i  j u t s  or a c o m b i n a t i o n  of t l i t ’se I o rc un could

6 0 4 .7 — 2
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to 6 percen t max imum if the inc rement  is regarded as addi t ive  to the

forecast County control total or something less if regarded as a redis—

t r ibut ion  of population within the County control  t o t a l .

The area designated the West Plains area herein and the sub-

ject of concern in this section therefore corresponds to the Black and

Veatch po ten t ia l  water  service area less the area desi gnated  Spokane

Plains S .E .

Table 1 compares the year  2000 p o p u l a t i on  fo recas t s  fo r  the

West Plains area developed in this stud y with those in Black and Veatch

(1973) which are based on an augmented water supp ly. This study did not

develop separated I t - r e c a s t s  fo r  the Black and Vea t ch  t u f t -- I S  des i g n a t e d

Four Corners and Spokane Plains N.E. These two are i n c l u d e d  in the

scattered population of the West Plateau service area outside of Airways

Heigh t s .

Table 1 indicates that the gross West Plains service popula-

tion at year 2000 could range from 25 ,003 to 33 ,100 to 56 ,890 .

Disposal Uncertainties

All present and future development in the West Plains area

faces the same disposal dilemma . They will al l  be I o c , u t e d  on the basalt

aquifer and they will all be in an area where the o n l y  s t i r t , i t ’i’ streams

are both small and ephemeral.

The basa l t  a q u i f e r  e x i s ts  as f r a c t u re s  and  n u , I I 1 I S  i n  L I t . ’ under-

ly ing ba sa l t .  Th i s  t y p e  of a q u i f er  has e5su. ’I’mt  f o l l y  no i n h e r e n t  c . l p t i —

bility of l i mi t i n g  the  spread of any  po .I l u t a nt  once  t h e  w i t  or  t : ib l t -  i s

reached.  In genera l  , the host It is ovt’rlain wi t O  r u - l i t  iv e l v  t h i n  I , u v u - i n

60 14 . 7 — 4  
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of co a r s e  sand y n l a t e r i - u  i s  w h i c h  p r o v i  du. - l i m i t e d  l i l t - - r i n g  capab i  l i t  V 0

s u r f a c e  app lied w a t e r  b e f o r e -  t h e  p e t ’ h a t  c has  p a s t - eu  t l I r o u l f ’ b u  to L i i . -

s u r f a c e  of the f r ac t u r e d  basalt. Thus , the u p j i ) r ’L u n i ty  f o r  s at i s i  u t o r y

infiltration disposal is limited . Fairi -h il d AFB pr -si -n t iy util i zes

infiltration percolation w i t h  a pp a ren t  success bu t  t h i s  may hu.- due to tO.

f act  that there are no a c t  ive w e l l s  in t h u .  p a r t  a f f e c t  ed .  ‘I h i c t i ’ w o u l d

lie no doubt  t h a t  the  secondary  i-I  f l u e n t  wou ld  c o n t a i n  excess ive  l t - v e l s

n i t  n i t r o g e n  and that these exiu ~-t - t ni v e I t - v i - i s  w o u l d  s t i l l  be p r u .  st-n t a t t i c

filtering through the overburden. The char tucter to the ge n er mll v per th .-

able overb urden  and the  low  c a p a c i t y  a q u i f e r  pose a p r o b l e m  n o t  only 1 - c

infiltration—percolation but for the surface storage of wast~ - wu t - r  in

u ni m e d  e a r t h  I t i g n o u i s .

The lack of ye a r  a r o u n d  s t r e a m s  o r  s t r e a m s  of si g i u i  I l e an t  I I n -

p r e c l u d e s  s u r f a c e  w a t e r  d isposal  i f  ( ‘ r i t e r i t u  for d i l u t i o n  and i i u , u l  j~ ‘-‘ o t

the receiving st ri - t o l l  ,i Fe  s t  r i c t  l v  e n fo r c e d  - ‘Ih e Chu.-nt v 1 agu o~is di H h i , u  i~~~i-

to M i n n i e - Cr eek and c o n s t i t u t e  e ssen t  j i m ]  l y  t h e  t n t  i n -  I lu i w dil l l o g  the

dry  season.  Mc d i c - u  I Lake has evui p ru r tu  L i v e  1 a g o t in s  , wIt icli nic e- us i - - 1 1 , 1 ]  1 v

o v e r f l o w  to a d r y  c r u .- e k  h-i’d. i t  is  no t  known n -li t --ti le r e i  t h i n t  o f  t h e ~~t

l a goo n s  lose w a t e r  by p e n - u i  i t , i t i t m  -

‘flit-’ iinp o r t  a t  ion t i f  t i t i  o u t s  ide  S nj uj )  I v o I water I - - i  i - i ’m u ” u n  i t  ii ’s

wt i u l d  l i n t  so lve  t i te ’ d i  sp o s t u l  p r i i h i l t ’ m  by i- - I  m m - u t  I i~’, t lie- riced I~~r ~u ‘ ‘ t t u u n u l —

wut i cr  supp l y of poi ti h lu qua  l i t  y u - m u - u. ’ t hi - ru a ‘o l d  s t  11  h i . - It- n t -  1 s ti  l o t  t u t

wa ter users.

W i  I h t h e  l t s i V t ’  .t i ’  st I I Ii~~l I j u t  I t  a L i  1505 o f  t I ;~ t ’f lV  i 15 1 1 111-  ‘ m i t  u~ ii

d I t - -  ‘l Ist !  I , co IlI l) I I - I l l  i - w i t  Ii t h u . - l e t  or - i n  I f l i t - ’ t - u j t  I r i t  1 d i n  c s~ u

it 014 ./- i
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regulations could put  the continued operation of a l l  e x i s t i n g  w a s t e w a t e r

facilities in j eopardy  and call f o r  very cos t ly  u p g r a d i n g  or , alterna-

tively, exportation of the wastewater from the basalt area. The kinds

of upgrading required could include going to carefully controlled rates

of land a p p l i c a t i o n  f o r  i r r ig a t i o n  or tertiary tr t-~ut iui’iut including nitro-

gen removal and possibl y tiltration and carbon -idsorption or lined ponds

with algae removal.

The c o m m u n i t i e s  01 t h e West Plains a r t - - , ,  may be p r i - s u . - i u t l y

— violating t h e - l e t t e r  of thi -  law w i t h  r e g a r d  to meet  i ng  disposal ri-quire—

me n t s  b u t do n ot a t  p i t - s e n t  p op u l a t  ion I u - ve- ls  ap pi - t u r  t o  be suf It -rin g

si g n i f i c an t  g m o u i n c h w m t u . - r on surface w a t e r  l e g r . - i - l a t  i o u .  t he’ u n c t ’ r t t u i n t v

a r i s e-s f r o m  t u t un i ’  i n i u . - r p r e t t i t  ion  - i n c h  en ! ‘ r - ~~-m t - I l t  o f d i s p o s a l  r e - q u i n t -—

ments  and the possible i m p a c t  o I ~ ; u , I d u . - um y h u r l I t - u in I p h )0 1) 111~~u t  ion

spurred by an impt)nied water suppl y.

Poss ib le  Responses to West  Pi ns Uncert -iint it ’s

— Ei t h er  a s i g n i f ic a n t  urI e’ n t - m s e  in  i~~- i ~~m l a t  i~~n t i t  u n  e nl  i i r c - u emt -n t

of mo l t ’ s t r i n g e n t  d i t - u ; I ~i sal c r i t e r ia  t i n  a .-o mh i uia t h u n  o t  0 t h  u - o u l d  c u l l s .

West  P l a i n s  i - o m n i u l u i t j ° s  t i  sing l y u-n u :oliu.’u.’tiv e ’ y si ’i-k t i l t r - r n a t i v t -  w a s t e —

w a t e r  m u l h l i n - n l l I i t  s y s t e m s . (I f  i~~ l r t  I c u l u i r .- u i u n - c r n  to  hi is  ot udv , would Ru.’

any plan to - ‘u i vu . -v w u t - t tewtiii ’r to thu. h it s S f 1  f o r  I n i it lIl t - I l l  and disjit ts ,i 1

The g n u  I s n i t  thi s su e t I ti n ar t- -: (I ) Lu l i -I i-r n ~ n u ’ i f .u p1 an I - i ,‘ t i l i v t - v

We -u t P l a i n s wastt-w ,ut ers to  t h e  C i t y  O i l ’  i s  I j k t - I v  I i ’  he t h 1 ’ n t i s !  I t t r o t ’ —

t i v e  of 1,u i ~~— u i h l o  i l  t t  t 1 1 0 1  iV e I t t ; p t ’n su - s  and (2) L i i  Iu - L - i i t t i i u t ’ I h i t - imp a i ’t

of such an al t - n i t  lvi - ‘Il t he’ Ot i s  I t - I i i  h a m i  l i t - I  p l a n .

t04 . 7-i
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To du. ’t e r m t i l t i e -  i t  t h e  “ c - o v e n  t -  C i t y  ~
- ! ‘ ‘  p l a n  i s  I m k t - l v  t -  be

utilized it Lilt -- p r t e n t  j ) , - I t t .  F l i  n i l  ( t l s p o s t i l  p ’. u - I  l i e  l i e- - nit -s u I l I e , u s t h l e ,

the othie r al t i - r n  ~m t I v u . -s mu s t  R u . -  Is ri-lu I c i t  . t l  for - u i n i p a  I I SO I l  - I L L i-u , u s s u i ! u u . - d

t h a t  the  c o n s t r a i n t s  on lurm ula t ion c i i  u i l c e r i I ~~t iv es  is t h a t  t h u .  :i - t h l , id

of disposal must not p -se a thri- ul t lii l ilt , h~~s al t a i l i t i  f o r  un  I i - t i n  0.- r i - i t s

t e) su r f  Ice w a t e l - 5-u only if l i t - n t - j u t  c n h t - q u i t o  d i l u t i o n n i  t h  l ut e ’’’  i u . h a r ,’

.‘I f l u e n t  or  i f  t h i n -  is i n a d i c ~u at e  u . I i l u t  i - n  w i t h  t~ - r t  i o r v  t r u s t  - - u - r u t -

W i t h  these c’on s t ra i l l ts  , t h e  f o l  i - w i n g  a l i e n l u i t  I V O S  01 o f o r m u l u t u .’tl :

P1 an
lIes 2i a L  ion  De~~~~c i 1i t i  on

( ‘o u i v u . - y t l l l , t - -  o u ’u u w  w , u o t  u.-w t i Lu.’rs t i  I h i ,  ( l i l y
S I P

BB Ccl lu.’,’t i i ’n t . i  s i i i t t i i u  ja-iml i I ni l st-’t - i ’ n d , i r v
t r - u t r t i t -n t  and l a n d  i r r i g u t  i - s i t  u.hi~~p os i I

CC Cc i it - c t  i o n  t o  a s in g l e -  psi  i t  I or  t i_ i i i  v
r i - u t  m e r i t  arnh s u rt  t u e . . - st i e t tnu t s t ’ ,h di t l utiu ~,tl

D D Col l e t - I  I t i m i  ito h t u o i m v t - y I I t . t ’  t o  a s u . ’ l i ; i r a t  u.
s c c - ’ n t h t i r y  p l a n t  I u i  d i s p u i s t m l  I t t  t h u - S 1i u i k a n , -
R i v e r

In o r d e r  1, 1 n i a k u . - t o t -u t  i - f f c ’ t - i  i v en e s s  c u u i l i p a l i s u i f l s  it is )it- ’ c i ’ s st i t - y

to  ihc-t erm ine the i m p t i u .-t  n i t  i l l c r , - , u s t -d I l o ws n i l )  t O . .’ 1 i t \  S I P  I t ’  I i  t I  m l i i , ’

w h e t h e r Plan A\ should be c h i i n g i - I  w i t h  i’ l l - i t  i i  ,- ‘~p t -- n u t  I t i n  t i n  i i i .  ru . ’i s ~’

in t r e a t m e n t  t - i p tlu - i t y .  Ibis i t - u  il i s t ~i~u s . -d i l l  I lu t t u l  l - ’ a I n g  P u l - i t l l ’t i P h i _

If no c ap a c i t y  a d d i t i o n  i t - S  r i - q u i n t - uI . t he i - u i  i c i n g  ~- t  ‘ - Y i S t  l u g  u u u b ’ l i i t v  i s

1 sunk  .‘ u n i l -

i f l h h l , i e t  i t  h ’ i u t u . ’ m i l I i i  b~i~~ t l ’ l i u o s  F i’~~’; u n  - t v  d l i ’

‘l’h e ruing . nil p u t  u - n t  m i  I 0 - P h  l i l t  1’ V i t ’  P l i l u i l  h - i t  I t t l I t  i i i  t l u  -

t ’s t I l I i l i t i ’ i h  i s - o n  i , i t t ’ u I  , u V t ’ r a i ’ t  ( I t ’ , i” i t  l i t  I I  - ‘ s~~ ’ - (A I P \ I I , u l  ‘ - i i -~ I l i - i - - :

1,1, 14 . 1 —  /
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Service ADWF Year
Populat ion Forecast Bas is Population 2000 Mgd

Per th is  s tudy 22 , 600(~-) 2 .5
Black & Vea tch , modera te 33,200~~ 

C3)

Black & Veatch , rapid 57 ,000~ ’~ 
(4) 6.3

Under Plan A for the urban area , it is recommended that  Nor th

Spokane be combined with City flows for treatment at the City STP . The

forecas t  ADWF at year 2000 for the City and North Spokane are 34.25 and

5.8 mgd respectively fo r  a to ta l  of 40.05 mg d. The nominal capaci ty  of

the expanded and upgraded City STP is 40 mgd. Thus the year 2000 fore-

cast ADWF of the City and North Spokane together are equal to the nominal

capacity of the City STP . Satisfactory operation at througbputs in

excess of nominal capacity are quite feasible if the excesses are rela—

tively small , particul arly if the diurnal flow variation can be minimized

through the introduction of equalizing storage. It is judged that

satisfactory performance could be realized at total ADWF of up to 45 mgd

if the excess 5 mgd could be delayed to the off peak hours of the basic

40 mgd by flow equalization . Flows of 42 to 43 mgd could probabl y be

h andled with no diminution of effluent quality without equalization .

Solids handling facilities in the expanded and upgraded p lant

are conservativel y sized and provide for the solids load associated

with u- u - u n  around phosp horus removal. The possible maximum of 10 percent

ov er non i ui ,i l cat-ac it v is -i I eas i f ]  t ’ - -ncr I o,id with design phiosphiorus removal.

(1) Based til l service popul ation .
(2) Based on ~ r ou-u ~ p o p u l a t io n .
(3)  D esLu ’~n , i t e d as  “m o s t  p r o b a b l e ’t b y B l u c k  & \‘ t ’ a l c l t
( 4)  r ) u - s i g i i u t e ’ i as “ nt - -rto! i ’ h i l t  no t  u n r e u s o n , u h ’ I , ’ h -v  B l a c k  i. \‘t ’aI, .’ l u .

h OL4 . 1 8
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11 seasonal phosphorus reiiav~~i i..-ui ~~,0Ie , there wisuhi Lie more them

ade q u a te  n o m i n a l  c ap a c i t y  ic  t h e  iii —u t~iJSOl1 . [he re ag~u i n , c o n s i  1 , - r u !  i o n

must be g i Vt ’ t u  to  t h e  oat  u n . . - o t  t h u t - ‘,- e . ,  t P l a i n s  la- ps I , i t ion inc i t - r t t - l u t

under the  impact  of an i m p r o v e d  water suppl y .  I t  i u . p t d e d  as re-

d i s t r i b u t i o n  ot  t he  f o r e c a s t  C o u n t y  ,,,:It rid total , C iutu p u t on he

total population tributary to tite C i t y  STP could be small , tl e p e i i . I i u t p

upon  the  a r e a  from which t h e ne t - l i ‘utrihut ion took p l a - : c .  I f  t i m e  l e s t

Pla ins p o p u l a t i o n  i u c n e ’n u e n t  i n  r~~-s p u J u u a u . - to  an a u u g n u u . - i u t e d  wa t e r  s t 1~-p ly  is

regarded  iii-, an  a du.h i  t ion t o  t h e  f o r t - - .  a s i , C o u m : t \ -  c en t  m . ’  1 t c t  i i  , t i . .- f u l l

impac t of t h e  c o r r e s p o n d i n g  i i I ’ s  f l o w  w o u u l , :  0.- r ea l  i . - :et l u t  t u u t ’ C i t ’ , S I’ .

C o n ser v a t  i v u ’I v i t  is assumed tha t the  f o re c a s t  f l ow  a s n a c i n i t t al n - i  t h i  t i l e

Black  and V e a t c h  “m o d e r a t u .- ’ p o p l i l i t  ion t e cu . -  - a u - u t c o u l d  I - c  a d d i t  iv . .’ t o  t h e

C i ty  STP w i t h o u t  any  o f f s e t t i n g  r e - J u m c t  I on  , I i i t ~ to r i - d i s t r i b u t i o n  I ron

w i t h i n  thle N o r t h  Spokane  and C i t y  s e r v i ct -  ar e a s .  Even  w i t h  t h i s  con-

s e r v a t i v e  a s s u m p t i o n, t h e  f i t - i t ,’ i n t u i t - - n i t - - n t  ap p t - a r s  to i,e I i-as  ibl y t i tiu ele ’d

b y the  p l a n t  of  40 mgd nomina l  c u p I c i t y .  ‘rime com iclus ion  is t O u t  t h e

most probable maximum I t - r c - ’ as t  l oad rein t h e  R ’ s t  Pl~~i t m s  c L - I f l c l I m I i  1 t i t S  i I

ad d ed to t h e C i t y STP i t - u  a s r t u t u l  1 t n - u g h  i n c r e m e n t  over  nomina l c - i t - a  i t s

that no add i t  ion a  I c a p a c  i t ,  s -n i  I d  he n , - t ’de- d t o  v t - - a r  2 ( 1 0 0 .  h O e  ‘‘ i t-tt u o te

b u t  no t  u n r t ’t u u- ,ot ia h u l t - - ’’ t u - n . - - , u u ~t l i t - - , ,‘nu u -s ,i h o r d e r h i n t ’ e u s . .’ .

In t h e  c u is t i t  f i ’ u t i ~~’ t - L l t ’SS .-v a l t l a t ion n i t  c - i i i v , ’ \ ’ , I I l c u ’ ci I - u ’ - - I

P l a i n - u  L l ,-w~, to the C i t - n  511 ’  i i  i s , l u - i s l m r n e t l  t t i , u L t i l t ’ I t - t  l i l t  j u t ’ i i ,

not be - u i u t t ’ , h w i t h a c a p i t u u l c ost  lo t i t l i t t , i t , . - ,i  i l . .- u ’ u - u - n I  t .  u t - a ,  l I v

t o  v o l t  200 1 .

• 1 t
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Cost Effective Comparison of Alternatives

In order to make cost effectiveness comparisons it is

necessary to select design flows for sizing and operation . Since growth

is one of the primary uncertainties , no one design populat ion can be

selec ted as representative of the range under consideration . For

initial screening , the population forecast developed in this stud y is

selected . This is not significantly different than the Black and Veatch

“moderate” forecas t which is described by Black and Veatch as the most

probable growth rate.

The alternatives are based on all the communities being a

par t of the sys tem, including Fairchild AFB . Schematic p lans of each

are shown in Figures A throug h D. Results of the initial cost effective

comparison are shown in Table 2.

Table 2 shows that conveyance to the City STP , Plan AA , has

60L4.7-l ()
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thai 1 ~s,u.’s t t ‘it al -, - n-, t a t  ‘ - t i set Ii i c m ’ ~ d o l l  n i t u l  i - - c  a - - laid y per l i d  of 20

vu - i r s , 1- l MIt t - -  200 1.1. i ’huo  op or a t  f u u  and  . t - u i f l t  c - n a i l - u -  c o St  fo r  ° I an  A~\

l u  h i l t ’S 1iti pro—rated shi.u i of op en a ’. ion  and :- u ~u i n iout -t utn e C’- s t s  o~ the

Cit y STI-’ u -~uniin g seasonal p h i t - ; i h o r n s  remo’.’al - A l s i  i i  c i a - t e d  I i ’  u.)&H is

a ~~~~~~~ to r e imbur se  t O e  ( i t ~ t or its shu ar t - in t u t u  ,i1u i t t . !  -t ad h u g  n i l

the Ul t ’~’ STP f l u m E  - ‘veceti by g i a t i t s ,  S ig n ifu - um it 1~y, th e next 1_ i _ i t  n i l  u’ost

at 10.5 mill i o n  d o l l a r s  1, P l a i m  rn - l u p r t i v i . lt ’ s  : - n  t- ’ ’ nV e V  .a~~o I t ’  L I u c

~l’ 0uni u i~ Rive r h u t  with i u i ’ i n l  r i l c t  I t - i t t  i t  st -p 0 i t o  s.-u ’ u id ~~’ V  t teatmi ’nt

p l a n t  r u t  O..- r titan USe’  u i  u~ ,u p j u  i r  V i S  1 b u t -  t~~ ’s J i-’ i u p  Li t v  ~ I F  - b I u mu 1~B for

a c€’n ti . u h  I - - - , t i u t t ’ u i t  p l t m m l t  u h t u a l i tui - g i u :  t o  1sn d  l r r i c a t i u — u i  i i i  ! , u n k e ’ ut t h u - I

it 1.1.9 s ill ( u t  J u l  , u n i - , i , u u (  P l a i t  I C , u t-- -n u t  cul l L u - n t  t a r ’  t r e d t i u u t - I l t  p l u i t

t a r  d r y  stre asm d i s p o s u l  , r i o t - s i  las t ii’ 16. (t m i l l  l o u t  i l u l l , u u s

A eas t  e s t i m a t e  i s  ut~i t  p I t - I - l i t -- u i  l i - n  t h u . -  u t ’  i r t  i S l u  p la ut w htm _’h

wt tu l d  have  t In - i t i w u . - t - , t e’o st  l iv  t a r .  l h e ’, l u — a c t  I i  ~~i n i f l  w , u u l d  t i  A u  —

w e , - b t u - i g l t ’  and l i i i  l a k e s  w i t h  i t u - . i i v l u l u u . i l in suit’ d top i ’ s - il , V~~~r - h i I d

Ah ’ Ih w i t h  I t s  C X i s I .  t ng  5t - , u i t l u t , u r V  r e a t i u -  a t  and pt- - r c o i~ ut fc - sm d i s u u I ari d

Mcdi, ii ha ke and Clic niie ’’ ~ ht lu la go o n  ii i s p o s u l  to drn ot n.- lms .

Ta l es t  the Cu iSt I t en d  t i 1..~~ i’ u i n u h i t  t ins  ‘I  ‘‘ r a p i d ’ ’  g i c ’ ui t  i i , t h u

pit t u i  c a s I o  - mil y i l l  - c O l l ~
) u - . u:ci I - ‘ t - P 1 nim t si A A , [I - a i i m  DO . ( h u t  p u t a

- - - s i t  s t o t  P l , u m i  AA ~ru- I annul to I t t .’ r .‘ a si ’ I r o t h  ‘) - ~ lii i I I I o i l  I a P , mu I I I 1 , - t m

do hlat’- c , an in e r t - -  - c 01 - 1  p u - t i u . - u t i  - ! b t - a p i t - u l  . u - s ’ —  f u i t  I I i i ’  Cl .  - l i t ’
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which combines high conveyance cos t s , eq uivalent to Plan AA , plus

separa te trea tmen t , the capital cost increases from 8.1 to 12.3 million

dollars , an increase of 52 percent , intermediate between Plan AA and CC.

As popula tion increases , conveyance costs tend to increase less rapidly

than treatment costs.

Economic, Social and Environmental  Considerations

The economic , social and environmental concern f or the above

formulated alternative plans are evaluated in Appendices I , II and III.

This evaluation indicates  tha t  Plan AA is most f avo rab l y ra ted  overa ll

by a significant margin . If cost is comp letely eliminated from ranking

considerat ions, the ranking under Group 1 concerns is re la t ively  un i fo rm

wi th no one alternat ive having a dis t inc t advan ta ge , but with Plan CC

having the highest rank.  Considering Group 2 concerns , there is little

to distinguish Plans AA , CC and DD from each other as having a high rank ,

but Plan BB is found to rank much lower , due to the impact on the cx-

tensive area required for treatment and disposal.

This analysis indicates that Plan AA conveyance to the City

is equal or superior in rank to other alternatives for considerations

other than cost and becomes distin ctl y most favored when its lowe r cost

Is also considered . Thus , ru - I m e d  ~i m i u i l y sis wh i c h i  mi g h t  f int l  means  to

lower th e cost of o t h e r  a l t er n a t i v e s  w o u l d  no t  he ex p e c t e d  t o  change  t h e

overall desirability of Plan  AA .

b04 . 7—1 2  
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TABLE 1

COMPARISON OF FORECAST POPUL ATIONS
FOR WEST PLAINS AREA AT YEAR 2000

Forecast By
Black & Veatch (1973)

Service Area This Stud y Moderate Rapid

Airways Heights 1,243 5 ,950 11,280

Cheney 10,887 8,450 16 ,050

Fairchild AFB 6 ,700 6 ,700 6 ,700

Four Lakes 259 900 1,760

Medical Lake 3,500 5,000 9 ,540

Subtotal 22 ,589 27 ,000 45 , 330

Four Corners~
3
~ 1 3,150 5 ,990

Spokane Plains NE~
3
~~~ 2,414 (1) 

2,950 5 ,570

Subtotal  25 ,003 33 , 100 56 , 890

Spokane Plains SE~
3
~ 4 , 839

(2)  8 , 100 ~~~~~60

TOTAL 29 ,842 41 ,200 72 ,250

~~~Specific location not desi gntuted itu this stud y. ‘l’hi..’ 2 ,414 is West
Plateau total h as Ai rw ays  H e ig h ts , r .- u ’, t u r i b e t l  as ton  S c , I t  t t ’r t ’d f o r

(2~~’0n~~ fhty sewerage service.
This stud y de si p t i ut i ’s the  sc- r v i . - t-- ut r t ’ , u ‘‘ Sout h Wi -st ’ and inu ’l m ith cs w i t h

3) CiIY 
itt urban tlrt-t i ;ilternat ives

B i ti ck u n i t  Vu ’ m t e h  u l r e , u  des i p n , u t  it in s

6 0 4 .  1— 1 4  
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APPENDIX II

ECONOMIC , SOCIAL AND ENVIRONMENTAL
RANKIN G OF GROUP 2 CONCERN S FOR

WEST PLAINS ALTERNATIVES

Weighted Ranking of Candidate Plans
Balanced 

_______ _____ _____ 
AA BB CC DD

CONCERN Wei g ht  Re1
1 

Wtd
2 

Rel Wtd Ru il W t d i~u - - 1 t

2c Causes minimum loss of
emp loym ent and real  income 6 1.0 6.0 0.7 4 . 2  1.0 h O  1.0 i t O

3a Has maximum favorable impact
on business and u’u -onomic
tiu -’t ivity 5 1.0 5.0 0.8 4.0 1.0 5.0 1.0 5.0

4a I1 t i~ maximum potential loca l
emp lo yment during construction 5 0.7 3.5 1.0 5.0 0.9 4.5 0 .8 4 .0

4b Has maximum potential for
local manufacturing and sup-
p ly  during construction 5 0.7 3.5 1.0 5.0 0.9 4.5 0.5 4,0

‘us Will cause minimum disruption
during construction 7 0.9 6.3 0.7 4.9 1.0 7.0 0.8 5.t

5a Has most  f t u v t - r a b l e  impact
on health safety and welf, re 5 0.9 4.5 0.8 4 . 0  1.0 5.0 O. q 4 .5

Sc Has most b e n - t i c  i - i l  impac t  on
a v a i l a b i l i t y  of r e c r u ’t u t i o n  5 1.0 5 .0  0.8 -‘4 . 0  1.0 5 .0  0. ‘1 4.5

Sd I n t r u s d u c ” -u l ea st  t i / l i t-i t r ai n t s
tt l l and use and p lanning 5 1.0 5.0 0.5 2.5 0.9 4.5 0.t

~ -u . S

ha Causes 1 , ‘ ,~ - u t  d i  ‘-do - - i t  i - - n
of individuals 5 1.0 5.0 0.5 1.5 1.0 5.0 1.0 ‘.0

9a Pres~’ rvl-s or i n c  r u ’  i t - - t i-i land
av :u i lahl & ‘ f o r  h ; ib i  t t u t or
open space 5 1.0 5.0 0.7 3.5 0.9 4.5 O.’4 - ‘a ,~~

9h Preu-a-rves - - r t - n !u , Fn i ’os
aesth eti c val ue ol I t i n d ~ i - ,u 1s,’ 5 1.0 5.0 0.5 ‘.S O.~ 4.5 0.8 4.0

‘P Creum t u-’5 1 ~‘,us t m t  er  h r  L ’I Iu ’ C’

w ith it lie r I’ u - ne I i_ u i i i i  u se - ‘ I
1 111 1 5 1 .0 5.0 0.5 2. 5 0.14 4 . 5  0 .9  4 . 5

t-0’4 . 1—);

_ _ _ _



u - I h - :N I ) I X  LI — ( - I I ~ i ’r I NI IEI)

W e i g h t ed  R a n k l t i ~tt a t  l u n a t  i u i , u t e  l ’ h j i u - u
Balanced AA 

_____ 
BB CC

CONCERN _____— WE IGHt Rel 1 Wtd 2 Rel WtJ ~e l Wt cI Ht-1 Wt uI

lOa Provides maximum protection
of h e a l t h  aspec ts  of a i r
quality 7 1.0 7.0 U.S 5.6 1.0 7.0 Lb 1. 0

lOb Provides minimum potential
[or  d e ter i o r a t i o n  of
aethetic quality of air 5 1.0 5.0 0.8 4.0 1.0 7.0 1 .0 1 .0

l ib  R e q u i r e s  minimum input ~l
chei~icals 7 0.7 ‘+.9 1.0 7.0 0.5 i .5 0 .1  - u . ~

12b Provides lui ,pbet-u t degree  of
re ),iability 8 1.0 8.0 0.8 6.4 0.7 5,ii (t . Y 7 . 2

l 3h  Has max imum f l e x i b i l i t y  to
meet hangt~s in d i sposa l
u:riterja 5 0.7 3.5 1.0 5.0 1.0 5.0 0.7 i.5

1 ti _ 1I,us maximum fle x ihil l i y t o
i n c o r p o r a te  c han g es  in
t i - - h n u - l u g v  5 i u . 9  4 . 5  O. ?~ 4 . 1) 0 . 7  L 5  1 . 0 5 .0

TOTALS 100 91.7 76,) u I .6 9(1 , 7

(1 ) Relat Ive ranking within e-a~ 
I ,  con t e r n -

(2) Wei ghted r , a i k  I rig, L!I4- 1t )  aduu -’ t at  I ‘ ‘ a t !  -ia r a t u k  ing u n,) concern we Ig)i~ -

~~ ) i 4 7 -
~~~ ~



APPENDIX III

SUMMARY RANKING OF
WEST PLAINS ALTERNATIVE S

ALTERNATIVE
AA BR CC DD

GROUP 1 CONCERNS

Balanced 90.4 74.3 74.1 78.3

GROUP 2 CONCERNS

Balanced 91.7 76 .6  91.6 90.7

COMBINED GROUPS WEIGHTED

75% G—1 , 25% G—2 90.73 74.88 78.48 81.4

COMBINED GROUPS WEIGHTED

90% G—l , 10% G—2 90 .53  7 4 . 5 3  75 .85 79.54

604 .7—214 
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SEWERA GF OF MORA N P R A I R I E

O bj e c t i  vai

I t i e  present development in the  ex t r em e  soulite tsr corat- r at the (fl t y  as

wel l  as the a- ~ t n u - i - r p u i r ~~t u - u l  a rea known as N~o ran  F rj l  n e  a r e  ser-.,ed i - y  m u

Ci ty  w a t e r  sys t em b u t  t opography  arid L o w d e n s i t y  have u r e v en t e d  t h e i r

~ainne, : t ion  to t h e  Ci t’,- sewerage sy s t e m .  These S F e d S  j r e  pr o p o s e d  f o r

sewerage serv ice  and d isposal  t h rough  the C i t y  sys tem . t i  is t he  objec-

t ive  of t h is  -u e c t t , i u to consider t h~ alternative me i lioui s h r  extend ing

ituewerag e service to tbe se areas . f l i t  ar ea:  - i :e not. tributary t - - the I i t  y

co l lec t ion  sys tem by g r a v i t y  u-aucc~tt b 1 a r o u t e  ex t e n d i n g  o u t s i d e  t h u  C i t -u-

limits. The t 4ui sewerage a l t e t n a t  i c - - I  a re  t h e  use t i f  pump s t a ti o n s  i11-

a g r a v i t y  system o u t f l a n k i r u g  the  i n t e r v e nin g  h igh  ~çr c iu nd iv u - u

rou te t h r o u g h  unir m u ’ o r p o r u i e d  ,t r a a .

I)efinin~ the To~~~~~ ph fL t’rob 1 em

H~ fer to I-’ i gur A for illustration of the matters - Ii sc/lu-i t-i t’d below . ‘S t

limits ot the presen t p a a ’ ) i l  ‘ coil - i t t ion systi-m extend ti tie v iel n i! y

of I - ih Av e n i u u - . i ’h ie  r u -  is a r idge r i n / u i  i i~~ I rom S - . to N .E. I rout t lit ’

v i c i n i t y  of 40 th  Avenue  u u n d  P i t t s t i - t r g  t o  w h i - r e  Congress  A v e t i u i t -  u t - c t  I ‘ii

it- - i s t  Cit- , il m u t , th is rid ge i t - i  h i t u - s the t o p o g r a p h i c  limit u / I  1 t I t ~~I C - i t y

se rv l i -e s1i ~ - t’ the nid~ u- - is ruu l it - le d i y a ~-~~~~~~t ’ on it s so ul e as t  ‘- - l u t u -

which ~‘ mu - u-Iu - - - -- i t  of t Ot ’ 1 It y l i r i . i t s  into G l ai r tuse Pt-a i r l u - - . lOi re u I t’ d i

p r e s e n t  t h r e e  C i t y  s t - W I - C t  l i f t  sI i t  ion s  i i ,  I ~i t -  s o i u l  Set-st C-l id cii I I , , -- 

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



swale . One at 46th Avenue and Cook Street serves the southernmost part

of the City including the Manito Golf and Country Club . The second , at

44th and Regal , serves an area along Regal. The third serves the

Joel E. Ferris High School.

All of the projected growth areas both inside and outside the City are

topograp hically trib ut ary to the above described swale excep t f or a

small area south of Moran Cemetery which is tributary to a canyon lead-

ing west to Hangman Creek . Thus , the ar eas served by the three exis t ing

l i f t  stations and most of the potential growth service area are tribu-

tary to this swale which leads out into Glenrose Prairie. The Great

Northern R.R. starts to follow this swale as it leaves the City limit ,

swings out into Glenrose Prairie but then turns west again back into the

City parall e ling the con tours and crossing Freya St. between 14th and

15th Avenues. There is a City trunk sewer in Freya St. extending south

to 15th Avenue and east in 15th Avenue to Myrtle. The Freya St. trunk

is rated at 22 cubic feet per second .

Al terna tive Sewerage Plans

It would be feasible to serv e the southeast corner at the City and Moran

Prairie by grav ity with a trunk sewer extended from the Freya St. trunk

and generally following the Great Northern ri 1~t 1t - u-~f—w11 y through Clenr oi-it’

Pra i r i e  Into the swale. This trunk would make it possible to eliminate

the three existing sewage lift stati ons. The l en g t h  ,~t trunk outside

city limits is estimated at 1.8 mi les  and 2.1 m i l e s  I t  the  F r t - v ~u trunk .

60 14 • 9 - 2
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A p u a r ’ s t t , t f _ u ’ i  ,- ‘ -a u Lj  (i .u r e q u i r r e d  L u - )  b u L~~’C t u i t ’ 5014 - e r i l  )- ~-.l: t at  M o r a n

l ain ,- tr it - itu - u - u y t o  t l O~- b r a - - a ( u - u u~~u - i f l  t i a m  - -  ngii~~4 t i  ~,t e’ i ’k .

I l i t ’  alternativ e t a  the ~r a~ ’ t r v  ~ ‘i.~~- - ~~ r t I r i i g h  C t enr , se Fr s i  n e  I

t h e  t,~ eat N i r t h e rn  Rai i w a v  would be a pump st a t i o n  At  the L - i~ - U i t  l t - i  C

swale / u- ’i t V i ’ C  the C i t  v limit w l t t u  a f o t  it na ~ u i  up  3o t l ~ A’,i C l i ,  e Situ C ) i t l e

up My r t l e  to 30th  and w u - at  Ot  30th to  t O e  t t il lit in ~~ St , : t t - I l  l e n g t h

a l - - i :  0 .8 mu es.

- t Popu - -

l’l ia p re sen t  e- ;t  inu, uted gras s  5 / ’ t l i / l I i t  ian I n  tlttt ~- k-uaa P r a i r ie  - rv i t . e a: cut

is approx ima te ly  u000 pe r sons .  I L is ‘ u , t  i W d t  .-ui t n t  ~n u - i i i t  ibbO s, u.I d

t ea s ib l y  st -wi - red i t  i9hU . lim e I Lii t - u - ( SI  gr o s s  i e ’ j iu i a t io n  i i i  the  servit it’

a re - i i s  12 , U ’ - () in y uan ‘/ ) ,>U of wh ich it i s  e s t i m a t t i l  t h a t  Ll , 00U -a o -, u - l

h~’ feasibly sewered . Th u- - t o ra ,  u - t s  t vu - . r 2 (12/u - i.’ t - ,~~I I / i c  i I t - u  ~~0~~ I i ]  - , ~~~

h ull is i . 3 nmg,d acid t h i t ~ ci i t u u p - ’i n u - h  In g  i’hWl’ 1 3.  tu

u -- st of A l t t -~ i~u at  l y e  I”:ie il i t  i t t s

The -~ t LI -V It  ~ sewer -ii y t ’  ~ a : i t d  he I ~~
‘‘ m i -x I m um - It -ic a t-i t i t l u i t ci l  - - f l t  ru~ t i an

cost c i t  ~I ,08K feet (2.1 ml.) oi~~~S” I -  aO l- act -c l ur , ’a c u t  $l9 , /2~~~ p - it

t a u t  is  S21 4 ,1 )0(3,

.\ r aw  su -/wi/gu:  lift S t u t i  1,1 11 h , t  t- ~ g t  ~ u ’till u-, cis l (~ I t . l ) ( I t ) 
- / 

cii

+: , , L , t  (0.~ u ’ i ’ e s)  01 Ii’ 1 i u  I i~ 1 1 - ’ i i  t i  u-~~~ ‘~ t i t t t 5  L i !

a s~ Na i n  r U I  . I / /  - C -

I - t~~ Repo rt .01.2 i igur - R

— i i - 
Cu I 
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$29 .92~~~ per foot and half in unpaved streets at $2l.59~~~ per foot ,

would cos t $109 ,000 for a total cost of pump station and force main of

$369 , 000.

The gravity sewer has a lower capital cost and would also have lower

operation and maintenance costs. Therefore , the gravi ty sewer app ear s

to be significantly more cost effective. Reliability is also an impor—

tant factor favoring the use of a gravity sewer.

Rec ommended Plan

It is concluded that the Moran Prairie area is feasibly sewered to the

City system by gravity at a project cost (1.4 times constru tion) of

$307 , 000 for  conveyance or about  $300 per household of ini t ial  customers

and about $90 per f u t u r e , year 2020 household. The gravi ty sewer is

recommended not only for lower cost but for greater reliability and

freedom from operational probl ems.

~
3
~ Task Report 401.2 , Fi p ’irt - B—2 .
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:~~bt L1 )hj e c t iv e s

t i r e objectives oil t h i u - u -  seu ~~ L 1 u - u t t  art ’ t~~ t h i  u - i n s i s t - i  tb.

w i d e s t  possible range of structural and i iu i :/ - -struct .t,i i - t ~ r ex , - it i t t - , ,  t o n

urban runo f f  management ;  ( 2 )  to I si rmu i , utt- I r an t h i s  c h i o t u - e  c i i  u - i l t u -  - 1 ’ -

tives , u- an d it la te  plans and (3)  t o  evaluate t i n — c u-’and i - L ~t t -  p i t t - s  E u - i t

c i O l t / c lj o i l  of a recommended p Iui ~ ti - r li,Lu - ’t -, r i /  ion i i : t u -  the UV Ot ii i  w u-i-. i

management system.

The scope ot  work i n u -l u u - t u  c-i t t t u - u  u r h u - i n  r u - n i -  i i i i i  - - l u -  l i t - / u  p u - sed h~’

I t- sewered areas In the / l i t \  of Spokane , thu - part lu -i l lv sewu’rt-u - i suburban

a reas  i n  N o r t h  Sp o ku - ’  i, . c m i  t h e  esst ’rr  j a i l  y u n se wo r  u- - ,I u i  - - l i i  - u  I cOb U I

Spokane V a l l e y .  A l so  t u ,  be u - u - n c-u - lu - lu - -red ire - t he  u r b an  r i u - a t  I w h i  ci i  w i l l

h o pe nu - ’ r .u  t e d  by t h e  I t O u - l i  t’ u r b a n  and s u b u r b .  i i i  u-i u - - v u -  I c i p m t ’n t  I ci u 11 thr u - -u ’

of these art-u -is.

I ho pr / tT iu-/ i - u- ’ u t -  h i  u- -u i  to be u - i ~ I t t - u - I - a d  is  hit’ I rn~’c-1 t I at u i t -h an

r u n o f f  on sui r i tce and gui ’ iri I~ u-i Lers -

( t i l t  I/il

‘l ’he t u r b a n  L I r , u m n . i , e I i i  li l t-rn t u r  t I n -  s t - u - u - I  u r e a  i s u l I l i u - ( n u -  i n

s- ’vu’tal r ’ e t - ;p e u :t H .  I r u  ~‘ t i i & i  i i , t l u  - , ‘ r u - t s t - I u i  / V  I / f l ’ t u . # ’( /jSt .(lOi~ . e. UI - u i ,

l u - u - v u -’ L o p m i t u - i t  u - i t - I  not a nt i  dci f l u ’ ’ I i  -u - n - ci u - u - c i t  - I - I  b u t  t ,u- u- t u -  u - ti/I ru - u i ui .. t ’u-

I - c i t  tern. A I t n - - , - r t t he  .‘tl t i ru - i r a - i  a t  : u r P , u t t  u - l u - - v t u l o p n i t - i t t  I i ,  i i  u - , u u - ,  I i  I , i i ’ i i l  i.

_ _ _  - —~~~~~~~-- -— ~~~~--~~~~~- - - — _ - ci



permeabl e soils that a surface stream system never existed in nature.

The one fairly extensive area that is an exception to this descri ptio n

is tha t par t of the Ci ty of Spokane south of the Spoka ne River where

preexis t ing streams, swamps and springs have lost their natural iden-

tity be being incorporated into the city sewer system.

In nature, before the creation of impervious areas by urban

development , most of the precip i ta t ion f a l l i ng  on the present  and fore-

cast urban areas never reached a surface stream but rather percolated

into the soil where the ultimate pathway was split between evapotran—

sp ira tion and recharge of groundwaters.  Hence , the re  are and were no

natural surface streams of even an ephemeral nature to provide a base-

line of natural runoff quantity or quality.

Within the City of Spokane, runoff from manmade impervious

areas is now discharged into the Spokane River throug h a system of

sewers , mostly of the combined type in which s a n i ta r y  sewage flows in

the same pipe , but some in separa te  storm sewers. The combined sewer

problem is the subject of an extensive ongoing study program by the City

of Spokane. The goal of the City program is to minimize the pollution

caused by overflow of un t rea ted  san i ta ry  sewage not i n e x t ri c a b l y  mixed

with storm waters rather than to address the problem of the storm waters

themselves. It is not the interest of this study i i ’ duplicat e the work

of the proposed City program which will deal specific ally with, the

f l ood ing  and o v e r f l o w  prob lems  of euci’h s e w e r / u p s ’ subsystem Ill u - l u - t a i l .

This study is to addre’~ s the overall u r b a n  r u n o f t  p r o b l e m  by assess/np

I t s total pol lution threa t and e ’v ,u h u n t i n g  t h e ’  nu -’ u ’ i l u ’ u - !  l t u - ’ l  h ut ion conl ru - u - I
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and the va r ious  t n u - : t h u - n l t ,  of ,~ i 1u- ’ t t : ~ t, t h a t  • ‘ i t  :‘ol. hit ~ I - u. h,t u- uiitisliip u- ’ l

t~/ li S t : i u - l v  to the C i t y  Pl m u-i  c i f  S t u d y u - s  discussed l i i  i t - L u - i l l  h e l i - w .

The Nor th Spu-u kumi a ’ s ub u r b u i n  u r e a  c o n t a i n s  cu 1 l i i i t t - ci t - -

drainage system t h a t  includes  bo th  -ie ’~ u - -r s  and r aau s  l i e  u-I i t  u - t i l e s .  i l i e

u l t i m a t e  p o i n t  of discharge t s  the  b i t t  I t -  O po k L u n e ’  Rl,’er. ht:re b U t ’  lit)

combined sowu- rs in the NortI . Spokane su b u r b a n area . The u ! r u - -i in cenera l

c - iuop es  d i r e c t l y toward the l i t t l e  Spu - i kane R i v e r .

I’hc Spokane V;m l ey suburba n area cOtiIail - c - m pr u -u u 1 14 a l l y i i -  st--r u

i I u i t iu/i~~c systems . AlL t h u u i - c u-ge is essentially by pe r emulu - u t io n , u- - ith er

f r om “dr y wells” dug for this purpose or b~ simple i n filt r cut ton l ut e

the ground surface . The ground su r f a c u - -  u l m i 1ies to  t h e  -ci- u- k . ,n ~ R i v e r  ~~~- -

that the Spokane Rive- t wa n  he the r e u -  I p i or, t of any eto l  lu - i t :  t t~el i-u- I t i l l -

d r u - m inage .  T I u e  d r at  :i~~ g n - u - u - l i t  i g u a t  ion itt p . - n e r a l  cu - ins tst s u- - I awn lu - ’~

p u r a l i e l  to  the  r i v e r  and s e - p / u t  u - t t a ’ u t  r u - u - n i  i t -  n v - t i  by lu - t-w r ielges i - a u -  t ia

any co l le c t ion s yst  u - u -ri: wou ld  r e q u i t e -  u - in  - x i  u- r l S l V u - u  t ru-ink s y s t u -  i i .

‘the’ appr oach t - u k s - n  lit - c em it - w a r - i  i - v u - u 1 u l u u l  l u - t i  u - i !  t h e ’ u - I l  ban run-

o f f  f o r  these  th ree  m a j a r  s e r v i c e  d r u m s  is is follows :

I .  The U r b a n  ru n  u - u - I f  Vu ) I t u f t  1 e a t  ima t it ’d f o r  t o  ru -a - m s  t c’ uj i i u i  I —

t ions  I i -  t e r n - -s u t  I ’  m u - u i  a r u n i i , m l  I l ow , su nIn uit ’r c - - , -u - u~~ ,i f l u - i ’s

and t y p i c a l  r H : !  i l l  ‘ - vu - - u t  t l aw u u ’ i  I ‘ S I u u i : u - h l r r u - ’. l u - i  u-p ut - I I  h u. -

r e cu r  r e n u . - it ’ tnt u - - r i . ’  a I s.

2 .  Fl i t -  r an g e  u - u - t  p r - u h u m l i c  : ‘ u- l l u - i t  i n  u - u - , , ’ r u -  • u -u - I  in t i - u - I  . - r m -  a —

p o n d i n g  to  h i ’  v a t  M u ,  I - m u- ‘ - i  1 J a w  u--s-i t l u - t u t u - s .

II. ‘ f l i t -  u - -st I m u i t ,  u - r i p e  i i i  p ’ t  I ’ , t , i e t  I ’  i u - I : .  i ii  u u- i f l h i iit -

hi S-

— -~~~~~~~ - - ~~~— - -~~~~~~~~u- — - - - ~~~~~~~~~~~ - -~~~~~~~~~~ — -a— ’--
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a. The corresponding forecast treated sanitary effluent —

f rom the same area ,

b. The low flow condit ion in the  poten t i a l  receiving
water .

Following evaluation of the magnitude of forecast  urban run—

off , consideration is given to formulation of alternative methods for

controlling the impact of urban runoff. The a l t e rna t ives  are then

evaluated for their applicability to the specific service areas and for

integration with wastewater management alternative .

Relations~~ p of this Study to the City “Plan of Stud y”

The City Commitment. The City has submitted to the Department

of Ecology a Plan of Stud y dated September 1974 f or “Facilities Planning

for  the City of Spokane Sewer Upgrading and Overflow Cor rec t ions ” . A

copy of the Plan of Study is included as Appendix I.

This stud y is no t intended to dup licate the  e f f o r t  of o the r

planning programs. The referenced Plan of Study is an outgrowth of the

overall plan for the City of Spokane approved by the Department of

Ecology and the EPA under wh ich  t he  C i t y  is committed to an up g rad ing u- u - f

the existing sewage treatment plant.

It is accep ted  t h a t  the Ci ty  itas assumed t h e  r e s p o n s i b i l i t y

for  t h e  ind ica ted  p lann ing  and i m p lem e n t at i o n  and w i l l , w i t h i n  t he  t i m e

schedule indicated in t i r e ’  Plan of Stud y , plan , d e s i gn and c o n s t r u c t

facilities Wit u - h  will , in a cost effect lye m a n n e r , u-n il u - u ’  t h e  c u - u -mb m e d

sewer o v e r f l o w  p r o b l e m .  - 1 - l u - - i t  is , the City wi ll select and I m p l e m e n t

r e m e d i a l  meas,ir,’c-i whit -h w i l l  u - u - i t  t i e r u - - I  i m i n u i t e -  t h e  d i a c h u r g e  i t  u - - e u , t i t  u - n y
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wastes mixed w i t h  s t u - m r m  w a t u - - r  m u! ’ W I  u - h  p r u - -~~t u-k- I t u -  u - L u:~ ’i i t f o r  t h e  t l i i \ e ’d

to i i  u r~ in t l  s t o r m  w at e r s  t o  u-u-i t  nilWt?u-t t h u .  i m p a c t  u - u t  the san i l ~d r y  c a u c I -a— ’

nent  on the r e c e i vir i p w a i  u - i r s .  i l i c  C i t y  Fl int of Sm u u , j y i i -  u- lOt  i i t t e i u - d e u - d

t u u  ,du -l r c’ss I u -e atn rent of urban runoff of i t s e l f .  U r b s m m  r r i n o f i  w a t i l U  bet-

treated only as j r / c  icu - ’nr t i  to t r e ’u m t r n u -  u - u t  u - i f  s a n i t a ry  w ,ist eu- u- in  i ou - l u - b i t t e d

it lows . As of this d m t u - - , I tPA l t d - s  n ot  c - a L t :  i u - u - I u - u -u - l c L u- i t e r l a  fa r a t:v u v u -  I

of treumtme n t for sep~i r a t e ’ i u r b a n  r uj n , i  F F and the  C i t  v : s n i t  u - u - c / u - I C r

d i r ect i v e  to abate  pal lu i lo n  d u e  l u - u  u r b a . u -  r u n o f f  I t  se.  R e f c r  L u  ‘u - i f l j

Wast e D:s,’hu.u r u -~tu Permit ‘e- . WA— OO ~~4 - u- - - I f o r  ihe C i t  - - t i  u- ’ u - t ” i t  c i i  ~H m n :

l iii ’ P1/tn of Stud - , is r c u - - u i p r u i z e d  as i u t d i c u - u - t i v u - -  u - u - f a - - t a u u i t m t - n t

to ac t i o n  by the C i t y  and is t h e r e h u r  u-- , u - u u- m u - u s  i d e u -  u - u t  l u - : .  l u - i  i I ~~ i r uiu i :j —

it ion of wau -itu --wate r : : u - u - m l l n p , alr ;u - - u i u  plans in ! h i s  -i t  uu - ly  Thu - :  C i t y  cu - u tu - i u - u - i  l u - l i t  u - u - i t

involves se le - , t ion f r - n a l t e r n a ti v e  p htns  u - - I  a c t l , r c  t a t  u - l u - l u - u -  s t - I - u - r u - i t t

a r eas .  ‘1 lit’ choice u-fl u - i l t i ’, I u - I J L  L V C S  i / u - I  I f l u - u - i  d u l l  L L i t  l u - i / u -  I ‘ ‘ ‘ U L  I u u  i~sr

,u e ’/ u s  ‘ u - u - u i  u- m f l e c t t h e  f t e t . u r u -’ i t  i i  i u - : - u - t i o n  u - i l // im i / I d l ’ I u  u- - i l - u - -  ity i i i  i, h t’

City STP c u - a d  - - a n  a f f e u - - t t l u u - -  t o t a l  pal. l i l t  l u - u - i t  I u - u - u - a l  u-u- t I  u h  u-u- ii I r e - u - i t t  t h u - i

Spokane River. Solutions th’vu-- u - p  u - I  i ru thi l u-u- u - I  r~~l v  n a l a t  h ave  t l i i ’  I l o x  I —

hility t u - ’  d ea l  w i t h  the  p u )~~S L i u 1 t -  r an ge-  o f  i t  t e E s  wlit 1 , ar be u-- u.u - fl , t e t u.I

by t li t ’ u - u p  t 1011u - -u - u n d e r  t I n  1 ’ t i t  y ‘ l i i i  - - i !~ t u - r u - I  V

Au -l i l i v e  u - ; t i n  i’u I  ,~ t h e  C i t ~~- P  M i i i  at  St u u y  - f l u - u - -  I u- - u  in

al teru - iu u t ivu - ’ r u - - t b - - u - I s  f - r n  u- - u - U ’ t ’ t u- t ’ i  ju - in i m i  t i e -  u - u - r r r i b ir tu - ’d - ; u - - ’w’ u - u ‘‘u - u - i t  u - u -u- u-

t h u - i  [ I  y u - a n t i r i r ’ r c , t  i i !  In r to u - i  t v  P1 i n  ‘I t~ t u t u - l y u-u - m I I ii u - u - -  t t i  I u _ i l u - u - s i  h g ,

I mp u - u m it -u- o r u  SiP u - I I~I I i u - u  it i u -n t  u u u - i u - c I t  q u a r u -  it I i  u I I -‘ I .1 u - l i l t  h t cu - l i  I i  nt  i

u / v u - - n ’ :

At ‘ u- r u i n i ’  
-

- ‘ I .  - u r n  - u_ - u- - wu - r u -  w It t i  a ~ il  I t • I n t ’ - I I 11, - l i t

Pu- ‘ . .
‘

u-u- ‘

- -~~~ -~~~~~‘~~~~~~~~ - ~~~~~~~~ -~~~~~~~~~~~~~ - --‘ - - - - -  ~~~ u- -~~~~~- -  --~~~~~~~- ---



fac ilities at various overflow points to the Spokane River .

This alternative does not require storm wa u-er capacity in the

STP. The sewage being treated by the satellite treatment facility is

combined storm and sanitary sewage overflow . The pollutant impact on

the river depend s upon the degree of treatment provided , and the fre-

quency and quantity of combined overflow.

Alterna tive 2. Storm relief sewers with storage facilities

so that all potential overflo~~ can be stored for later conveyance to

the sewage treatment plant without requiring any capacity increase in

the existing interceptor sewers or the new sewage tre atu u -u - cnt p lant.

This alternative requires using some of the STP capacity for

storm water treatment on an equalized flow basis. One alternative

basis for  sizing the required s torage -is to assign all of the  spare

capacity for treatment to min imize  the required s tor ag ,e  volume . For

example , the year 2000 ADWF for the Citu-’ alone is 35 mgd . The entire

difference between 35 mgd and 40 mgd capacity u-- ould Ice ’ reserved for

treatment of stored combined flow leaving none avail abl e for possible

incorporation of areas outside the City.

This alternative’ has the n’i in i m u m  i m p a c t  f i r  u - t r b u - u - n  r u n o f f

pollutant load to the river s ince  all flows includ ing the urban runoff

component would e-xp iu-’ric ’ni u - ’ e’ I u l l  t u - u - m t  u - : u - u - i t t  u - I t  t h u -  S hi m .

Al u - r n a tj v e 3. Sto rm r m ’ l  l e t  su - ’w u - ’r s  comb m e d  w i t h  ne’w r t ’ l  j e t

i n t e r c e p t o r  sewers t i m  t h e  Ci t  u- u- 5 sewage t r e a t m e n t  plant and I urthcr

enlargement of t h e  new sewage t r e a t m e n t  p I t n t  t i m  t n - a t  c u l l  conrh in ed

flows .

hO A l . 5-b
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- - i i  S a l t  u-~ u-’~c i t  I vu-i sm - c I a v r ‘ u - u - i f  c u - -’ : u -  - t u - t u i l l  l u - u - u -~ t j  t h e  u- t y

s iu-I u- l u - u -  , j ccej mlu-ut o iu - l t t t ”  u- ()!l I i i j u - t C u - j  - -.,-~~~ Is u - -  s t a t _ e d  W h u - - t t u - e l ’  t i n -  i i i

‘istm u-l c a p .u u - :  ii y w u i i u t u - ~ u- f lu  ‘ l ie— t~~ru - iu  u-~ u - u n - p i e r  e rc r e d t r n i e n t  u - s F  ad  ec u- c es~

F u - u - -u - u- - l u l l  tu -’ t ’ a a u--u - proc u - : t iL 1~’ ~~
1 v i d e u - l  I i i  t h u -  t J r u - ’ i u -’- u - u - u - ’ u - i  STP i u -~~~~~~ ’ , j ~~~~

I’ r c s u m a h  1 u-u- ’ - - cs i l e t ~ u - u -  I u- c u-i u - cu - r i  : u-I he g I u - i u - -~r 1 t u_c m coi~rh i ru - a t  I on - I bet  Ii

The impact u - u i pal u - I l  a u - i t  lo-nl  ti t ii - r iV C~ - w u - ’  ul&i he 1 1cm- u - r e - s i  lu - u - - i /

was te  loa d f o l l o w i n g  c - ’ u u - r I -- Iru - cur flaw pr im a r y  N e u - i t  t i e - - u - I  by e:-’- ~ u -u - u -  I i ou-u-

c la r i t i€ ’r s ,

A l i u - r r u - - m i  i v u - - ~u- . Cu - i n ; p l m - u t e’ s t u - u - r r n  c d  s a n r N a r ’u-’ -u - cW ,-r i-u - u - - l . i r L u - t c ,

with - l i r e - I  dl s~’itargm - at s t o rm  w a t u - - i’ to t ’ u- S p a k . u i i e - lu - lu - eu -

h i t s  i m i t e - r u a t i v o  r,’u - i1~ eiu no h-::’u-nd u - r  t In  i v a u - l a b l -  u- ;i ~ / ,  u- t V  I l l

th u -  C i ty SIP . u-l’he ic c:u a cc i i : .  p al c u t  i~~~i ,  i O u - u - C ’, t o  t r u - e  r u - v u - i  15 t h u - u t  , t u - u - S u - ’ ’

- i a t e - u - l  WI t i t  Ii s~ h m r g u - a  u - i f  u i u u - t r i - - i t t -ti u u - C ’ b - i r , r i  u- . i u - r I - u i i  r~u - n a l  -

‘t h u - u - sc’ f o u r  at t e ’ ! ’ f l i t i V i u - S  u - r -  t O lit : u - t O t  f or - i u - s t_ e i m - eu ! lu - , - --

ness l u - i l c l i n t ’  u - t i f f  u - r e n t  ar e i s.  II Is u- ’u- iu- - t u a u - i  u - u - u t  t u - r e , . u- u - i l l ,  ‘~~ i t  V u- u-u-

w i l l  p rove  m u - u - s t  u ’ost—cf fi -c l i ’ m - ’ t u r  u - f i t  itt - t e n t  areas .

Ion  of  t h e  C i t y  P l a n  u - i t  St . 
- 

w f ir t h i s  S~~u - / d v

‘h ’l ru -,’ detail u- - u - I  m ’u u - u - t u -  u- ir fl &u - u- I u - I c e -  C - I P h  cu - Ic  u - u - u - ,t  r u - I ’, f i t  u- u ; p  1 ‘ ,_~ I,

least f our ~m l t e t ’ n a t  kit ’ i-iului I - u - i~ cu - l u - c  u , I 1 iu - -  ‘-‘ ‘ l ’ i r i I t c u -  u - m a c s  u - u - t W i t ‘ u- u - -  - u - i l ’

ei p a ted . The pu n -u - - I l u - l e  t , iu - i~: e u - u - i  u - u - i t  - - S :n u c a  lu - u -  u - l i l t  t ’ ll l u - i  thu -i~ t u - m i

S I g l u t  L e  l Ot  l i f l I i , h ’t  it a it I , l u--u - s i t  i i , ’ ~~
- ht i u-u-. ,.-. t id ’ Ii i ’ i wu- P t  I r u - - u  r u - v  u - n :  e - e u -- I

i n the u i - u t ,  u - u - c u - m e  u_u - I  I t i L l  i~ i t  y ! 1  - - i u - u - I I 1 i , u - u- u-i l -  -

u t t i l  i i , u - t t l i i i  of th u -. du - ’~- ; f gn - a I ) u -’ i eu - 4 ‘u -u -u - u i  - d n n n r  u - - l u -

-4 - ’w.u u- u- t r e at  u - f lu  u - I p I

1~ ‘ u - u - u -  - I t  ~h I it



needs for the City dry weather flow and is indicated in Bovay (1973) as

being for use by contiguous areas. This difference between forecast

City dry weather flow and design capacity is herein referred to as

excess capacity.

The Ci ty , al though the nominal owner of the expanded treatment

f a c i l i t y ,  does not have a propr ie ta ry  interest in it f r o m  a reg ional

viewpoint since it is built with grant assistance from federal and state

sources.  This ‘is recognized in EPA r eg u l a ti o n s  t h a t  p reven t  the nominal

owner of a t r e a t m e n t  f a c i l i t y  from discriminating against the inclusion

of a service area outside the owner ’s political jurisdiction where

regionalized treatment is indicated by planning considerations. There-

f ore , it cannot be presumed that the City could unilaterally reserve

this excess capacity for its use for combined flow treatment to the

exclusion of any possible use by other areas. 
-

For t h i s  stud y in the f o r m u l a t i o n  and eva lua t ion  of was tewater

managemen t  a l t e r n a t i v e s, the  hi ghest and bes t U Se  for  the  excess capa-

ci ty for dry weather flows is assumed to be tire - y e- mr around treatment of

sanitary flows as opposed to the intermittant use for combined flow

treatment . It is assumed for this stud y that the OXCOSS dry weather

f low capacity is available for treatment of sanitary flows from adjoin-

ing areas on a “sunk cost ” basis.  Th i s  a s s u m p t i o n  should not and dece s

not preclude the City in the i r  P lan  u - i t ’ S tudy f ront  c u - u - i ’u s i d e r in g  the  u - c t I—

1 iza t Ion of t he  excess  c a p a c i t y  f o r  comb l o u - - u - I f l o w  t r u - ’u - m t r n e n t  u - I s  I r r u - I i u -’ u - u t  ed

above in the a l t e r n a t i v e  p r u - u - p u - u - s c ’ d  f o r  € ‘v a lu a t  l u - u n . Oni  u- by  u-’ u - n s  i u - I e i  i r t g

bo th  p o t e n t  ial uses and wei gh ing  thu - t r ,- t e l u - ’ — i u - i  I s I ova lvt ’d cant .t c o u r p l u u - t  u- u-
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The urban runoff pollution load is known to be highly variable

in intensity, frequency and duration of occurrence due to the inter-

action of the corresponding characteristics of rainfall and the pollu-

tant accumulation and washoff process. Therefore, it is anticipated

that urban runoff criteria will recognize this variability in being

stated in statistical terms except where cumulative effects are of prime

concern such as discharge of nutrients to a lake. It Is further anti-

cipated that the criteria for surface water discharge to streams and

rivers will be of a compound statistical character combining the varia-

bility of the pollutant load with the variability of the flowing stream.

For a given intensity, duration and frequency of loading,

different pollution parameters will have a significantly different im-

pact. Thus, the various pollutant parameters introduce another degree

of variability.

The pollutant parameters fall into the following categories

with respect to setting the duration and level of concentrations in

receiving waters:

1. Oxygen demanding
2. Coliforms
3. Nutrients
4. Toxicants

Biochemical Oxygen Demand (BOD)*

Under the oxygen demanding category , BOD is here considered

as the Indicator for the group . Since BOD is exerted in a fairly uni-

form manner over the first 5 days (during which about 60% of the ultimate

* Unless otherwise noted , BOD Indicates 5—day BOD

604.5—10
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BOD is e x e r t e d) ,  v o ry  shor t  I t o  ~t ions  al ~ii gh o xy ; ~ a nia nd may i io L  he

as s ign i f i can t  as longer demands ci  t c c r  i i , t e n s i t v .  A one hour buL ge

of high demand for  example would ho  :~ xed and d i l u t e d  h e t c r i~ much t ,~~

the demand could be exerted.  A twenty  j our  hour sus tained  h~~~h w o u l d

extend over a long enough r a ~~h of the  st ream so t h a t  the  nH pa rt

probably would not be a t t e nu a t e d  b~i mix ing .

The fo l lowing load Ing c ond i t ions  are  5eo . t~~i for  e v a l u a t i n t

of the impac t of 5—day BOl) froni  u : ha n  r u n a t i  t ( 1tU ;

1. The 24 n O r  BOD c i i t r ! b : t  i n  asso~ to t e d  w~~L L i a 2 v~ ar
r e t u r n  ‘yea t os od nst  t he I a nn  term Ino~~n SU LtIIIIOT

f low fo r  the  l o w e s t  ,mn t~ mon t h .

2.  The BOD a nt  i lb u t i o n  ~~ ca i a t ed w i t h  a t ~‘ p ic a I  r a in !  al 1
event tested .~ga i tist the  10 year 7 ihi v I o~~ f i a ~

Ac t ual c r i t e r ia  in the f u t u r e  w i l l  p r o b a b ly  he t . -~pressed in

terms of t h e  a l l owab le  dissol  ved ox y g e n  Sag  ~ nd It s  d u i  it  io n I ar  Sp ot  i

uic f r equency  condi t ions .  Vn r thn ~ j o ~ t f i Lon d i  t i  ~~ at  i h ~ r o e c  i’~ ui~

waters in thi s stud y 1 a d e j r e s n i t n i  o i  I n~~/ 1 of hi  t m ar t  at  ~~ * n i :  ~

*
is assumed as m d  l~ ~t i v ~ l t i l L csih ]  ~~~~~~~ t O ! A t  fl L i t !  t nea ’~u t a

For typ ical suimne r t e m p e r a t u r e  ito l  f l o w  cond i t ions  In the  Spt k tu  R i v r ~

such a c r i t i c a l  l eve’ would be a s a t n i a t L o l  w i t h  a I~OD of t ~ c o i n h i n ’ .J

river and URU flows in ~~ cesS a t ‘
~ mg~~l .  To l im i t  d e p r e s s ion  t o  the

same amount  a l t e r  3 days , the

B a c t e r i a l  P o t  lu t  i t ’

Urban ru n o~~i has  h i g h ly  ~i i n I  t~ ~d i ’~~~o l l I ~~rm h~:ct r t n

* A ~sumpTTon Is based on wa~~t ~ n a n  i oc ;t t  to: ’  o r  u t  an L o n o l !  us  i

BOL) l o a d i n g  which ‘o’nb ~~a t t  w i t h  ~ t v l t ’ ’r C I ~t t t n t  w i l l  no ! v i o i a L ~
D. t ) .  s t anda rds  t o r  ‘I L as t ,  A ” ~~~~~~~

~, l J 4 ~~~~t 11



content but there appears to be no question that urban runoff total

coliform levels exceed 1000 organisms per 100 ml more than 99 percent of

the time and range upward into the millions of organisms per 100 ml for

individual samples. Average values in excess of 10,000 organisms per

100 ml are observed for many Seattle test areas.

The total coliform requirements for Class A waters provide

that the median count not exceed 240/100 ml and that less than 20% of

the samples not exceed 1000/100 ml, when associated with a fecal source.

Completely separated storm drainage is here interpreted to be a fecal

source, although it would presumably be from other animal sources than

man.

The foregoing regulation for Class A waters indicate that coli—

form levels higher than 1000 org/l00 ml might be tolerated for very

short times. To obtain a quantifiable basis for evaLuation of the possi-

ble need for abatement of coliform pollution from urban runoff the fol-

lowing conditions and criteria are selected based on untreated IJRO being

assumed to have a mean coliform concentration of 100,000/100 ml:

1. The receiving water total coliform concentration from

URO sources not to exceed 1000 mg/lO0 ml when the URO

from a 2 year 24 hour storm is tested against the mean

summer flow for the lowest summer month.

2. The receiving water total coliform concentration from

URO sources not to exceed 10,000 org/l00 ml when the URO

from a typical rainfall event is tested against the 10

year 7 day low flow.

604.5—12
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Nutrtents—Pho~~ horus. The ~oncern for phosphorus is pr ima t i l y

related to the summer long and possIbl y year  long a c c u m u l a t ion  in Long

Lake. Therefore, short term peak l evels are of no c r i t i ca l  concern .

Any long term phosphorus enrlchm~nt is the primary concern to such an

extent that absolute quantities are not the measure of abatement needs

hut rather the long term accumulative total. The aba tement need must he

determined in relation to other sources of this same nutrien t and the

relative coSt of its removal from the other sources as compared with

removal from urban runoff and its related cost. For this reason , the

selected test condition is a comparison of the annua l and summer seasonal

phosp horus loads from urban runoff with the background level In the

receiving stream and the phosphorous quantity in the treated sanitary

sewage effluents and other identified point waste Sources.

Nutrients—Nitrogen . The short term concerns for nitrogen com-

pounds relate to their potential for t ’xceet l ing  the drinking water Stan-

dards for nit rates , which is 10 mg/i, and the potential for encroaching

on ammonia toxicity levels. Nitrogen has not been identified as the

potential limiting nutrient factor in Long Lake algael blooms due tt~

the present abundanc e of phosphorus ~ . tta In the COSt of Phosphorous

absolute  nitrogen quantities would not he the criteria for abatement

if  such a need developed , hu t  r a t h e r  t he  r e l a t i v e  q u a n t i t y  as compared

w i t h  o t h e r  nit rogen source ’s. For this purpose t h~ annual  and seasonal

l evels are selec ted  for compar l  sin with n a t  ed son I t  a rv ~f I 1 nent and

t o  S oi t er o  i ’t a! (!‘)71) .in i I
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stream background levels as a matter of information but no attemp t is

made to evaluate possible need for long term abatement.

For evaluation of nitrate and ammonia toxicity, durations of

less than 24 hours are not considered critical. The evaluation condi-

tion is selected as the yield from a 2 year return event of 24 hours

duration tested against the mean flow for the lowest summer month. The

limiting N level for ammonia toxicity is selected at 0.4 mg/i for

short term exposure.

Toxic Substances. Many organic and inorganic materials can

he classified as toxic substances, but there is a lack of data on speci-

fic levels of toxic substances in urban runoff except for lead which is

believed to have its source in automobile fuels and is therefore of

widespread occurrence. Since limited data are available for lead , it

is selected as an index to possible need for toxic material abatement .

The mean concentration of lead observed in Seattle area measurements

of urban runaff is 0.30 ing/l. The USPHS drinking water standard limits

lead content to 0.05 mg/i, a level set for continuous exposure. The

USPII S standard s do not specif y limits for short term exposure. The

application factors for conservative toxicants are given as not exceed-

ing 1/20 of the es tablished lethal concen t ration at any t ime or place

and .1/100 for the 24 hour average (see FWPCA 1968). It is possible

that intermittant short term concentrations of up to 5 times the USPHS

standards mig ht be tolerated for Class A waters. Such a de te rmina t ion

should , of course , be made only by an appropriate regulatory agency

after thorough Investigation. For the purpose of evaluating the

604.5—14
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possible need fo r  t o x i c  substance’ s t ib . i t eme ’nt  , the ’ f o l l o w i n g  compar isons

are made:

1. The fo recas t  (JRO p o l l u t a n t  load of I i ’vel I or a 2 year

24 hour event I t ;  t e s ted  against  t tie me ’ar i s t r eam flow for

the lowest sUIlUflt’r noiith tO See i f  t l i t .’ e~ ’tI~~e1!tratiofl

exceed s 0.05 mg/ I , t h e  U SPII S s t anda rd .

2. I’he forecast URO p01 lutant load of l ead ron a ty p ical

ralni a! I event is test i’d I~ ’; I  I tO t I he St 101111 0 v~~.ir 7

day low I low t o  ace [I t t ic  ( o R t e it tot ! i~on c~ cecds 0.10

mg/I , t w i c e  the IISI’HS d r inking w i t  cU s tant la  rd

Fo recast  Urban Rune! I

General . I t  has been demonstrat ed und e r t lie  I a l eh e  lug para-

graphs on criteria f o r  u rban  run e ! I pa l i n t  i on eva luti ion that the pri-

mary concern should re la te  to t li& ’ t o t a l  vo l  nine of i u n o t i  and i t s

associated pol hit ant load over sign if ic ant pe’ r i od s at t .1 me’ r a t her  than

in ins tantaneous or peak I low r a t e s .  Tl,t ’ short cot per i oil at  I u t  crest

is the t yp i ca l  r a i n f a l l  event  •is a whole . O t h e r  ~~~ iods  a! Interest

are the 24 hour event w i t h  at at  e’d r ot  u r n  t reqilels v , the sunnier se . t sou i

t o t a l  :ind the anntia I tot .il

With t tit ’ possible t’x~ ept ion of i i i  I t i t i l  t ’ st  i i i  .R’ t e r t u l n i n g  the

ins tantaneous  peak c o I l  f o r m  Ci i i ) ; ’ t i l t  i a  t ion I l l  Ft i ’ t ’ i \  i t ig  wa I ci’ • (iii ’

evaluation ot si gn if lean t pa l  I n !  m l  I i i~~ t t  iu~ ’ , i I a dac~ no t re’qtu t i c  Jet c i —

mina t ton of the shape at t I i  i unit ! I I v d i  ~ I api at I h a  cot i~ op ~ tid i

pi ’llutegrap h. A c a I l t l ’ ;t t  er t o t  i t’ . ~Oi ’V 0)  SV ti t i i  •~~ 0 1 1 1 ; ’, p01 hi t  i ii’ t ip hS
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and the necessary suppor ting data analysis from the literature are

presented In Section 406.3. Implementation of this computer methodology

is beyond the scope of this study but is a recommended Ongoing proce-

dure, par ticularly for its capability in providing a statistical basis

for storage sizing as related to the City Plan of Study.

For the purpose of determining total runoff volumes , where

the shape of the hydrograph is not requi red , the rational formula pro-

vides an adequate methodology . T.n order to determine the corresponding

pollutant loads associated with runoff volumes calculated from the

rational formula it would be necessary ta ii: ’ literature data on

observed mean concentration of the various pollutant parameters. The

methodology developed in Section 406.3 for computer application presents

an alternative method of de te rmin ing  the pa1 lutant v ield independently

and more specifically for Spokane rainfall patterns. A manual calcula—

tion using the methods of Section 406.3 is used to determine pollutant

yields , results of which are converted to concentrations in the rational

formula runoff for comparison with Seattle area observations OS reported

in U.S.C.0.E. 1974. Genera .t agreement  w i t h  the  observed Soattit ’ area

data substantiate the adoption of the methodology front Section 406.3.

Urban Runoff (.)uantities . The application of the rational

formula requires the e st  I n n i t  i o n of t h e im ltcrv ions a red a id an ai pro—

priate runoff coefficient in addition to r:iinfal 1 data .

The interest here is In e s t i m a tI n g  the flow which would appear

at the  p o i n t  of d ischarge of a d r a i nag e  b a s i n  c o l l e c t i o n  sy s t e m  or which

would  perco l a t e  to groundwater  where u t u c o  I i  t c ted . For lit It I ~It I y

6 0 4 . 5— l b  
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permeable s o i l s  of t h e  stud’; a r~’ ,l , i ii , I t~ ~‘hiH ~~;u lii appeat at t h e ’

point  of discharge of a col I to t lii i  a ’s! cii; would I n c l u d e  s u b s t a n t i a l l y

only those Impervious  s u r f a c e s  which ir~ di rect  1 y cornice t d to the

conveyance system. h;r example , an Isolated roof discharg ing to ground

surface would not reach the conVeyanc e sy st e m .  Where the  d t  d m 1  not ion

is to  be fo r  t he  q u a n t i t y  to p e r c o l a t io n , t h e  runof  I I rum such ot t

isolated roof or paved s u r f a c e  would !~~ t r i b u t a r y .  T h e r e f o r e , t w o

values of impervious area a re  r equ i r ed , one a minimum v a l u e  excluding

impervious areas that  a re  not  c onnec t t ’ ~~! to conveyanc e and th e  o t h e r  a

maximum value  including eSScui  i ally a I I lrnperv b u s  ,ii enS . l)tt~ Lu the

permeable soi ls , the gross service area  has min ima l e f f e c t  on t h e

volume of r u n o f f  and adds a t i a t h i e r  v a r i a b l e  w h i c h  would have t o  r i c o g l i  l o t

d e n s i t y  of deve lopment .  The f o r e c a s t s , t her e f o r e . are  based au p e r

capi ta  imperv j ous areas developed f o r  the two cond i t ions al ’ove .

Estimates  of the overall impervious area at t h e  sewert ,’d p o t —

t io n  of the Ci ty  of Spokane by E s v e l t— S a x t on / B o v a y  i n d ic at e  t h i t  t he re

is an average of 0.045 Acres per resident including Impervious a r ea

assoc iated with coumuercial and industrial as well as r e s i d e n t  Ia!  a r ea .

This estimate includes roofs connected to paved areas or drainage sys-

t ems as ‘‘impervious ’’. S Lin t at’ a I ‘ i i i  i t  louis made for t l i i i- ;  stu d ~ Ofl 1

random samp l ing basis v i e  Id  per c a p i t a  imp~’rv tons areas I or t h e  ; i t y

Nor th  Spokane  and Spokane Valley tI; t~~l low s :

_ _ _  _ _ _  -. ~~
- 
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Impervious Area, Acr es per Capita
Minimum Maximum

Service Area Excluding Isolated Surfaces Including All Surfaces

City 0.032 0.045
North Spokane 0.023 0.036
Spokane Valley 0.028 0.041

These f igures are likewise overall averages including imper—

vious areas associated with commercial and Industrial land use. The

smaller commercial and industrial c omponent in t he  N o r t h  Spokane Area

accounts for the significantly smaller impervious area. It is assumed

that these patterns will continue Into the f u t u r e  so that the per capi-

ta figures are valid for forecast purposes.

Measurements made by Esvelt and Saxton/Bovay determined that

a runoff coefficien t of 0.7, based on impervious areas , was ap propr iate

for the City. This same figure is adopted for the entire stud y area.

From the isohye tal map, the mean annual rainfal l for the three serv ice

areas are selec ted as f oll ows:

Mean Annual
Service Area Ra in fa l l , Inches

City 18.2
Nor th Spokane 19.3
Spokane Valley 19.5

Combining t h e  fo recas t  popula t ions  of t he  three service areas

fo r  the period 1980 to 2020 with the above criteria for impervious

area , runoff coeff ic ient and mean annual ra infall , the t orecast annual

urban runoff is developed in Table 1.

Pollutant 1 oads a re computed in ;tccordatui ,’ vi th  t he method of
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Section 406.3 based on the y i e l d  per t y p i c al  even t .  The re fo re , the

identification and definition of a typical Spokane rainfall event are

of primary interest. A year Is sei~~i ted for analysis with annual rain-

fall approximating the mean annual for the three service areas from the

rec ords of the Spokane weather bureau airport station. The selected

year is 1971 which had an annual total of 18.48 inches. An “event ” is

defined as a storm with total precip itation of at least 0.1 inches I i i

which the  peak rate reached at least 0.03 Inches per hour r a t e  and was

separated from another event by at least 24 hours. The results of the

analysis are summarized in ‘Fable 2. On an annual basis , there are 49

events per year averaging 0.38 inches per event and 7— 1/ 2 days between

events. The spacing of events is uniform except during summer when the

t ime between events doubles . The average percip itation per event ,

however, is remarkably uniform throughout the year. The length of

storms is hi ghly variable. For e v a l u a t i o n  purposes an average length

of 6 hours is selected for a typical event which is in the short range

for a 0.38 inch event , usually lasting 1—1/2 to 2 days intermittantly,

and therefore represents a more severe impact potential for evaluation.

In addition to the annual and typ ical event runoff , the run-

off for the summer season and other specific rainfall events is

required . The summer season Is defined as extend ing from June 1 through

September 30. Study of the a n n u a l  r a i n f a l l  pat t e r n  i n d i c a t e s  t h a t  ~0

percen t of the annua l raInfall oc cu r s  in thi s period .

The 24 hour r u n o f f  t’ rom s torms  ot ~ years r c c t t r r e t u c ’ I n

also of I n t e r e s t .  This event i s  l e t  m e d  fr o m  t h e  In t e n s i  t v — f l i t  t ’ ,t t i o n —
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Frequency curves for Spokane WBAS* (see Figure C of Section 304) as

having an average intensity of .044 inches per hour of 1.06 inches per

event.

Table 5 shows the forecast for year 2020 urban runoff for

annual, summer season , 24 hour with 2 year return frequency and typ ical

average rainfall event for the three service areas .

Urban Runoff Pollution Loads. In order to make an evaluation

of potential pollutant wash—off more specific to Spokane precip itation

and soil permeability , a calculation is made of the pollution yield

based on the Lombardo and Franz equations and loadiag fac tors developed

from the litera ture , all as shown in Section 406.3. The methodology

developed in 406.3 is intended for potential simulation modeling. The

calculation made here is a manual one for a typical rainfall year as

defined above. The results are shown in Table 3 for a unit of imper-

meable area. Note that the results in Table 3 indicate a yield per

impermeable acre approximately of the same order as the yield per gross

acre from literature sources.

The resultant yields expressed as mean concentrations in

the calculated Spokane runoff are shown below.

Mean Concentration
Parameters mg/l 

—

BOD 15
Kjeldahl N 1.6
Or tho P 0 .7

*Spokane Weath er Bureau Airport  Stat ion.
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l ’ ttes t ’  t’ c : ’ ’i t~ a r t  i n  ~ , ol o c t  etmcnt ~ i t h  t h e  r ange  ci t v a l ue s

for  BOD and Kje ld  oh ! N ueee ;ii ect tar lie Seat  I t ’  c r e n .  The va lues

measured at  S e a t t le  for  Ott Ii P are substantially lower thati tht c a hi ti-

lated values hut  w i th in  t h e  same ord~~r of magni tude .  A comparison . ‘ i t h

the Sea t t le  area o b s e r v a t i o ti a  I s  shown below :

Seat t l e  Area ‘leas t: cIlii Lt ttS

I ~6 events
(~a 1 cu l a t e d

Parame ter H~~ h l o w  Mean I

BOD mg/ i  75 1 18.4 15

Kjel. N mg/ i 7.6 .46 2.29 1.6

Ortho P mg/ i .3 1  .01 0. 10 0 .7

For the purpose  of ev a l u a t i n g  t h e  up act ot forecast potential

urban runoff flows, a range of unlt pollut ant yields is selec t ed . The

calculated u n i t  yields fo r  SOD and n i t  r’c~~~ :i a re  t d k e n  as r e p n t ’S~ n t a t i ve

of the probable  low end of the r ange  and ta~ i e e ~ the calculated unit y ields

are taken as representative of the high range. For phosphorus , the cal-

culated values are taken as representativ e of the high range and one

fourth of the calculated values (still almost twice the measured Seatth ~’

area levels) are taken as repr eset tative of t h e low range. To be com-

parable with sanitary effluent loadings , the nitrogen data are converted

from Kjeidah l (sum of organic us ammonia) to total N and the phosphorus

data  :t r e  converted I rain ortho 1 t o total I’ (a r ho p 1 us liv i ro ‘ ‘  ? , I l :  )

ioc th i  h’ the rat los al’;erved in the  c t t Ic A~ ~‘a dat a . These r i  t tos ar ~

not aval table from t lie has f so source u-a l in Sect iou 406. 3 .

The sel ec t ed range  a t  u i - i t  yi e lds fat’ c ’ v . i ~ i i , i t  ton pu r p ose s

I.
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based on the above are summarized in Table 4.

The selected c ri V ri a  in Table 4 are combined with forecas t

impervious areas for the year 2020 in Table 5 to develop ranges of

forecast pol lu tant  loads from the thr ee service ar eas fo r  annual ,

summer season , 24 hour two year return and average typical events.

The 24 hour two year returi event is assumed to have a unit pollutant

yield of 2—1/2 times the typical event ; there being no direct m ethod

of evaluating this relationship . This estimate is conservative since

the typical average accumulation is approximately 60 percent of the

maximum and the typical washoff due to a .38 inch rainfall event is

also appr ox ima tely 60 percent of that due to a 1 inch event. The year

2020 is selected for analysis to d emonstrate the extreme condition in

the study period . The corresponding levels at earlier years can he

estimated in proportion to the forecasts for years 1980 to 2020 shown

in Table 1.

Comparative Treated Sanitary Pollution Loads

One basis for evaluation of the impact of urban runoff pollu-

tion loads is a direc t comparison with the corresponding sanitary

pollution load from the same area. ‘Iluene data are also provided in

Table 5 fo r  th e  f o r e c a s t  t r e a t e d -  ~~~~~~~~ ~f f i u e n t  a s s u m i n g  1983

e f f l u e n t  s t anda rds  fo r  a c t i v ’ t t  I i  sludge secondary t n t  T e n t  p i t t ’

seasonal phosphor ous removal .

Evaluat on of Urban Rimoff lnn~ ict
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General. Tables 6 through 10 are presented to quantify th e

potent ial  pollut ional  Impac t of the discharge of untrea ted urban runoff

at forecas t conditions in the year 2020. These tables are d i r ec t ly

responsive to the selected disposal  cri teria formulated above . In each

case the potential impact is evaluated for five conditions : (1) annual ,

(2) summer seasonal, (3) a mildly severe short range cond ition exexnpli—

fied by 24 hour rainfall event of 2 year return interacting with a low

mean monthly flow, (4) a very severe short—range condition in which a

typical rainfall event impacts on a 10 year , 7 day low flow condition

and (5) a commonly occurring short—range condition exemplified by a

typical rainfall event interacting with the mean monthly flow for the

lowest summer month.

Tables 6, 7 and 8 demonstrate  the impact of the three serv ice

areas independently. Table 9 shows the combined impact of the City

and North Spokane together and Table 10 shows the combined impact of

all three service areas together .

The conditions at year 2020 are selected to show the maximum

impact within the study period . Table 1 indicates the forecast growth

for each service area and provides a means of estimating the earlier

impacts in terms of the forecast maximum .

The evaluations in Tables 6 through 10 are In terms of

assumed discharge to surface waters. Under the discussion of the Spo-

kane Valley service area b elow , the  impac t of dis”harge to groundwater

is also evaluated . The s u r f a c e s t r e a m i  j~~~ c o n d i t i o n s  for r ece iv ing

waters are selec ted i t ’  bes t  r e p r e s e n t  the  p r o b a b l e  p o i n t  of impac t

bO LI.5—2 3
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relative to available gaging points. The separate discharge of the

North Spokane service area is evaluated against the Little Spokan e

River Dartford gage which does not include the significant groundwater

intrusion flow increment between Dartford and the mouth . The probable

point of discharge of urban runoff is in the same reach in which the

groundwater intrusion takes place. Hence, the evaluation against the

Dartford flow is conservative and shows a more severe impact than would

probably take place.

The Ci ty  separately is evaluated against the flow represented

by the Spokane River at Spokane gage which does not include the Hangman

Creek increment. Since the Hangman Creek increment is small to negli-

gible in the cr itical summer season , this selection makes only a slightly

conservative approximation of expected conditions.

For the Spokane Valley separately,  the Spokane at Spokane

gage Is also selected for evaluation although downstream from the proba-

ble point of impact. The natural point of concentration of the Spokane

Valley service area is at a point below where substantially all of the

groundwater intrusion increment has entered the Spokane River. Hence,

the flow at the point of impact is better  approximated by the  Spokane

gage than the other  available gages which are ups t ream f rom the ground—

water Intrusion i n c r em e n t .

Combined service areas are evaluated ag a i n s t  the Spokane

River gage at Long Lake which is representative of the total flow below

the Little Spokane River confluence .

To p rov ide  a measure at  t i l e  n a t u r a l  b a ck g r o u n d  l e v el s  of

6 0 4 . 5— 2 4



pollutants of concern from urban runoff , the mean observed values of

these parameters in the receiving waters arc summarized in Table 11.

The observed data are selected from available locations that best

approximate “natural” conditions. For the Spokane River the data are

from locations at the Tdaho boundary . For the Little Spokane River the

data are f rom a location near the mouth. The Little Spokane data take

into account the changes t ha t  r e su l t  from blending of groundwater in-

crements but the Spokane Rive r da ta do not . The mean values of the

groundwater parameters  are a l s o  shown In Table 11.

City Service Area . (Refer to Table 6.) On a long term basis

the Spokane River provides l a rge  d i l u t i ons  to the Ci ty  urban r u n o f f

flows. Only for short term events Is the d i lu t ion  of the order of 10

to 1 or less.

\~ith large d i lu t i ons  over the long term the  long term t h e r e —

meri t in po l lu tan t  parameter  ( ‘c ,n c ’ent ra l l i )n s  front urban runoff sourc es

are small in an absolu te  sense , in comparison with natural background

and In comparison with t r ea ted  sanitary effluen t from the same area.

The only parameter which requires long term concern is the phosphorus

increment .  The p o t e n t i a l  summer Season p hosphorus enrichment from

City  urban runo f f  is I0 , h 2 5  pounds ~ompared w i t h  41 ,000 pounds in sa t t i—

tary  e f f l u e n t t r ea t ed  f ar  P r e uui cv a l

the shor t  t e r m  ~~~c l  t o t  i i !  lmp ai  t ct f  SOD on dissolved oxygen

I s  he low t h e  est ima t e’d , that c ’ f l c  u i  need i i - ’ - t ’  f o r  24 hour  2 yea r re t  u rn

events. Si~~t I t 1 - i t i t d i s s ived ‘:~ V i ~ el) ‘~~‘ p r ’ - sj o n s  due t o  HOD in C i t y

urban r tt i’ f  I arc shown n I .  ao l  v .1 shu ’’ rt l irat iou ’ and I n f r e q u e n t

h04 .5- ~~~)
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occurrence. A BOD increment in excess of 5 mg/i is forecast only for

the Interaction of a typical event with 10 year 7 day low flow condi-

tions.

Maximum forecast incremental nitrate and ammonia levels at

0.14 and 0.07 mg/i are not critical as compared with the respective

limiting values of .014 and 0.175 mg/l.

Lead is at negligible concentrations for long term considera-

tions but Is at the USPNS limiting value for short term events.

Total coliform counts due to urban runoff are forecast to

cause receiving water concentrations In excess of Class A water limita-

tions for all short term events.

North Spokane Service Area. (Refer to Table 7.) The Little

Spokane River provides relatively low levels of dilution of potential

urban runoff flows from the North Spokane Area on both a long term and

short term basis. For short term events, the dilutions are 4 to 1 and

less. If the groundwater increment is added to the Dartford gage flow,

the dilut ions would be increased radically since the groundwater incre-

ment is approximately 200 cfs year around compared with the Dar tford

mean summer flow of 180 cfs and the Dartford 10 year 7 day low flow of

92 cfs .

The fo recas t  HOD incremental  c o n c e n t r a t i o n s  fo r  all  short term

events exceed 5 mg/i  but  would be reduced to at or below this limit if

the groundwater increment Is considered . The length of the L i t t l e

Spokane River below the point of impa ct is less than 10 miles . Hence ,

even at very low f low ve loc i t ies, the  combined urban r u n o f f  and stream

6 0 4 . 5— 2 b
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flow would have ~c t o e - c t  the ~~~~~~ R i v e r  t t u  I c’s~ than ‘4 hours . The

potential gre’undware’r dilut ion d t l~t t t i ~ s h o t  i per iod b e f o r e  m i x i n g  w i t h

the Spokane R iver I tow combine to c , iu ;t  doubt on whether BUD from North

Spokane urban runoff would need ,tb .it cu u u en t.

rite potent  La ! suiuutn ~’ s e aO c J t I  p hosphorus enr ichment  f rom N o r t h

Spokane u rh a t i  r u n o f f  is 2 . 125 peuimds compared with  11,400 pounds f r om

s a n i t a r y  c it  luent  t r e a t ed  tot 1’ removal.

‘rho forecast tu it u - i  t c  du~~i anu uuu n I a  i nc remen ta l  concen t ra t ions

are a maximuint of 0.40 and 0.1! mg/I t - as pc c ; t iv e ly .  The n i t r a t e -  ~n c r e —

mont is not s ignlf l eant  hut I tiC attest,-, j , i  i n c r e men t  is ha I f  th e  1 m i  t~ ing

va lue  and could he a prol) I etut i t  e’otithi nod w i t h  anot icr  s c c t t r c : e  . I t  is

ilot proposed to add salu tary ci t  luent to the L i t t l e  Spokane so tha t

combinat ion  w i t h  aimnottia I rum t h a t  sourc e is e l i m i n a t e d .

Lead is I orec~is t t meg I i g t b c ecticentra t lotu s  or the I ong

term but is In excess at  t h e  USPIIS lint! t I c t  a l t  short term situa t Io t ~ ’

ranging up to 2.34 tImes t t ic tJSl’US lim i t .  H d i l u t i o n  f r o m  g r o u n d w a t e r

in crement  is added , the I cad concent i at i n n s  a re  reduced to t h e  same

order  of magnitude as the  LISPUS limits.

Total col i f or m  counts due 1 ,  eirb an r u n o f f  I rum the  N o r t h

Spokane service area ar e  I o z c c . i a t  to  b c ’ c lv er  10 ,000 org/mi  t o r  a l l

shor t  t e rm events .

Si~~~ane_~~~i j ey_ S e tv t Ar e .i. ii ~c ’ t  c r  to T ab l e  8 . )  Consldct eut

s e p a r a t ely ,  p o t e n t  La I u r b a n  r u n t I 1 cci u to ’ -tj’~ 1c~i u. - Va! li v  I s  ~~th I i i  t

I c )  ~u e h  large d l i  u t  Ions In t h e ’ ‘
~ pa~~~i . c I(tV,c t a t  the nit lv p it.n tt i ’t *’i to

exceed l i m i t  t u g  v i h m u s is tot ,, ! cot t oino - - c t  cu t  t i !  phosphorus

p.
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enrichment remains a concern regardless of concentrat ion and is dis-

cussed further below.

At presen t, Spokane Valley urban runoff is disposed of to

groundwater via “dry wells” and general percolation. For percolation

disposal , the pollution parameters of conc ern are those which can

traverse the 40 fee t  or more of percolation through the soils over-

lying the saturated zone. It is generally recognized that the phosphorus

and coliforms are subject to substantially complete removals and that

BOD is removed to a very large extent. The nitrogen compound s are

largely unaffected by the filtering action (it is assumed that applica-

tion Is below the root zone). The removal of heavy metals  and organic

tox ican t s  is not established .

For constituents that  can reach the saturated zone , the con-

centration in the applied wastewater flow is of concern since the

degree of mixing in the groundwater may be small and the percolated

wa~ tewater may exist as a rela tively unmix ed layer on the surface of

the native groundwater. On this basis, the concern for nitrates

requires examination of the total N concentration in the urban runoff

flow itself. This is shown in Table 5 to be in the range of 3 to 5

mg/i  which is hal f  of the nitrate limitation of 10 mg/i. There is no

question tha t the percolate from urban runoff would represent a degra—

dation of q u a l i t y  in this respect hut it would not In itself be in

violation of standards.

The concentrat ion of 1 cad in urban runoff Is takeit as a mean

n t  . 30 m g / I  based on data obtained in t he Seattle area. If concentra—
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areas indicate no critical conditions,

Total coliforins for combined service areas exceed Class A

requirements for all short term conditions.

Lead concentrations approach or slightly exceed USPHS limits

for all short term conditions for combined service areas.

The effec t on summer season and annual phosphorus budget in

Long Lake for combined service areas is of special concern.

The estimated natural total phosphorus background in the

tributary streams on an annual and sutnuter season basis are as follows :

Annual Basis Summer Season Basis

Est. Est .
Mean Mean Annual Mean Mean Seasonal
Flow Conc. Load Flow Cone. Load

Stream cfs ~g~j Pounds ~~~~ mg/i Pounds

Spokane R. 6,927 .0565 769 ,000 4 ,770 .024 74,000

Hangman C. 264 .246 128,000 36 .085 2,000

Little Spokane R. 316 .0598 37,000 180 .039 ~~,600

Total 934,000 80 ,600
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li lt ’ e at  unmated pt i ’ c ! m t  I a t - i l  P e - i t u i c - f m t u u e ’i u t  due ’ I i  t i l e  e x i S t  i r e ’

Cit y p n i m a n v  S I P  lu ;  45h ,000 p o L l i R i S o i l  m m a i t u i i t , i l  h - i c - - is an d  150 ,000

p ounds  t o n - t ime . i c i t t  o t hi rough Sept c ’ r ! r h i t ’  I sutlittmie’ r sc ,i scm . ‘l ’li~ intpae’ t of ti me

C i  t y san i t a l y  sewci ge’ d i Sc ’ tm,u rge i s  t e l  he re - ti uced liv th e ’  requ I m e - u l u c it t t i n

phosp htorims nc-tmt ova 1 in  t h e  p r c i p o s e i i  p 1 h i t  c s j ~~m t t s  ion. By 1 980, the

e’xpe e’ teei totci I P Ii ’ s! (litc ~ t o  I t i l t  cci C i t v 1 i Sc  l~~m r a t ’ s  woct I d be’ ne ’dut - e ’d

to 93 ,000 pOLIUdS 01100011 y with Ve ’ m  r - u r ci tm itti P renmovctl and t i i  I I  ,000

pounds for t h e  cr 1 t i c , m  I s ti~~nme r Se~~i 1S~ t i .

At year  2020 t lie ’ an t i u c i  I - m i d  sumit me ’r  St ’ .i son t at  a I P cci i ;  t r i Vu —

I ions in sanitary e - f  i i  ti~~nt u-i t rca t e d  f u r  n - se - u s o n a  I P remov:i 1 cm Fe  to r e - t m St

to  be ,is f o l  lows f o r  t i m e ’  t h r e e- Sc ’FV I c e ’  c i i  t ’ ,iS

To t a l  P itt 1’ rc - t t e L L  S,mu i larv E t t l n i e u m t 2 i’ i n m m d s

$ i - t soni , i  1 Y a m u A n c i u t m d  Se -,iso u s m  I
P Reino v ci I P Re’ no v;i 1 1’ Re’mtiv cm 1

S er v  i , e ’ Ar ~ - .m Au;  m u i r I A n i t im ~~t I S m m t u m i u u c i ~— t ’_ u s c i u 1

City ‘ -‘O ,Oth) I 21 ,00() 41 , 000
N or t h  Sp o k i u n i e  I ‘i 4 .1)01) - 

i-~ , 200 t 1,400

Snihtot , u l  f f l u 4  , 000 157 , 700 ~~~~ ,-‘iOti

Sp ok ane-  V ci  11 e 2 I l ~~O O ( )  5 l~~h00 1/ 2’9~

c u t  i i  881 , 00() 2( 18 , 800 69 , 600

- ‘it v i i i  ,‘020 t Ii, - limo s in i t t t i i  - t m n t m u u - u  i i t i d  c u u u c c u u ; c n r - c t ,uacin; t u t u  I’

c -o i t t r ibiit i c i t i s  I ran tu r l i ,uiu rttnot I t i n  t im . - th ia -~ cc e ’rv i c e  ; lnt ’as cii ~c• i c c

l i i !  1 0W5

1u 0 L 4 . ‘ I i
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t’ I ’ o t a 1PW a sh o f  1, Pounds

Service Area Annual  Summe r Season

City 38,500 10,625
North Spokane 82 440 ~~ 325

Subtotal 46,940 12 ,950

Spokane Valley 4 ,150

To tal 61,940 17 ,100

It can be seen that the forecast urban runoff enrichment for

the c r i t i c a l  summer condition is of the order of one third of the

stream background and appr oximately one half  of the t rea ted  s a n i t a r y

effluent. The scale of the potential enrichment from urban r u n o f f  does

not call for abatement as a f i r s t  l ine of attack. Reduction of the

urban runoff contribution would appear  to be a p p r o p ria t e  only i f  t he ’

already proposed reduct ellis in the s a n i t a r y  component prove inadequate.

E n t i r e  d iversion of the Spokau~ Valley s a n i t a r y  f low f r o m  s u r f a c e  w a t e r

disposal  would reduce the t o t a l  ei~richment by as much as 60 percen t

P remova l f rom al l  urban r u n o f t  f lows.  
-
~~

Summa r~Lof  Pal  h u t  ion !t 1~~~~~~~!i~~_ Need s

I t is shown , a h o v e ’ tha t the - re ’ are no denionstrable ’  absolute

needs t a r  ,tb~l teute ’flt of pot cut i i i  lit) Ii ut I on from urban  runo if sour ci’s ,

pe r se , l i t  the  Spokane urban p 1 ann tu g  a res t  . A ll apparent need s clme’

cond i t  I on~i I • SOflie ’ de ’pen det it  upon t h e  ~iS  y e ’ I une’s t c i i i  11 shed shot t t e r m

poll ut I an limi ts , i i i c i  some dep endei i  I m ipo n th e ’ interact I on w i t h  at her

bQ~~.5- 
~ - ‘



sou rce’s of pal 1 u t a nt s

Tim e’ mcccl f o r  BOO abatennent is marg i n a l  and  depends upon t h e ’

frequen e’v, depth and duration of short term dissolved oxygen dc- l Ire ’s—

sion that can he tolerated. Even when compared with normal long term

s ta n da rds , t he e x p e c t e d  p o t e n t i a l  d i s s o l v e d  oxygen d e p re s s i o n s  a l t -  imo t

grossly excessive. The HOD removals itte’ident cil to storage would proba-

bly be sufficient to keep dissolved oxygen within long ternm st mn id ,mrds.

Therefore , the gcsm l with respect to HOD c t h c m t e m e n t  i n  gene’ra l  I S  S e t  I t

a c h i e v i n g  w h a t e ver  r e d u c t i o n s  can he made t h r o u g h  non s t r u c t u ra l

approaches  p l u s  t a k i n g  cidv,-ln t cl C u’ of storage wherever possible ’. Spee’i—

f i c c i l l y  by s e r v i ce  area  t h e  nte ’e ’d f o r  a b a t e m e n t  i s  m a r g i n a l  f o r  t i l e ’ C i t  v

and Spokane Va 11ev pe) t cut  ici I . For N o r t h  Spokane , te l at lye I v  low 1 eve ’ I s

at  removal such  as 20 to  30 p e r c e n t  are ’ judged  to be’ bei ief i i’ L i i

The need for nit rage-ni retiioVui 1 f rein ci rhan runo I I for u - c u r t  cia e ’

water disposal is not re’qu ire -el f o r  n i t r a t e ’  ccint ro I or uitru nton i ci toxic ’ i t  v

with one pass jill e-’ e xc -ep t i c c i i  . For North S p o kan e  urban cI r ai  n c m ( ’ e - t h e -r e -

is ui possible ’ iiecd to ctnns ide’r anuile)nia red ut e - t ion if at her sourc e’s i n —

t rodut’ e’ si gn if  ic  ci nit anttnton 10 j O t  a t lie’ L i t  t h e ’ Spe ika  lie ’ R i v e r .  ‘l’h i s pot e ’ I t —

t i , i  I need e’X 18tH hee ’at isc -  t i l e ’ sh ot I arm ii rh ,m ii r un o t  I I n i t ’ F e i n t - n t  ~fl t i m  i s

c - I  ~~e’ ~ M1 F c ) , l c  it .  ‘s 50 pc- r i - c ’ n i t  of t he ’ long t em an immon Li I i  m i t . I l i a  n i t  r ,it

pot cut i i  I i i i  i t t id  i I uteei utrb ;in rctno f I i 5 01 I lie’ c c  l i l t ! I S pe’rt - t’ni t at t i n e

(JSPHS li m i t  . ‘l ’ li e ’ re ’fo i-e • p c - r e ’ u I  at i o n  a f tmn d i i  i t t  e’d u r b a n  l’un c n  I I t a

gro mi niulwct ter , w h i l e ’ ohv i oti si v a i r u s tu g 1 t i , ’~~n , i ~I c i t  jul 11 lt i ejmta 1 1 tv • W t i l t  I d

r u s t  e S  c’c’d I he’ I oitg I e~’ m n  I in it ii . N i t  t ’t u g e ’n t  ci  h c m I ( ‘n u t - n i t  nb -c l  s i t  i t  cc ii r e

j ud ged t o  he not  r e ’ q l t i  red I or c u i m v  c i t - I ’  i i  a i t e c i

I 014 . ~~~~~ 33
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Any phosphorous discharge to surface  waters  no matter how

small is an addition to the enrichment of Long Lake. Therefore the

need f or phosphorous removal f r om urban runoff , al though small in an

absolute sense must be weighed against the relative cost effectiveness

of further offsetting reductions from other sources , primarily the

sanitary component of the wastewater flow. The urban runoff phospho—

rus potential is approximately one half that from sanitary e f f l u e n t

treated for phosphorus removal. At this time it is not known whether

this  combination of un t r ea t ed  urban r u n o f f  and t rea ted  san i ta ry  e f f l u -

ent will  be a nuisance or no t .  Considering the enormous difficulty

of t r y ing to t rea t  urban runoff  f o r  phosphorus removal by present

technology , other a l t e rna t ives  would deserve f i r s t  considerat ion if

further reduction in the phosphorous budget were found necessary.

Diversion of urban runoff to either land application or groundwater

disposal are two possibilities. Although phosphorous abatement from

urban runoff sources cannot be identified at this t ime as an absolute

need , the potential attack on this source through land app lication or

groundwater disposal should be kept in mind while select ing a l t e rna—

tives.

There is no doubt that urban runoff will cause short term

conditions of total coliform counts that are far in e’xcesS of Class A

s t ream s t andards .  The p u b l i c  hea l th  consequences of these short  term

excesses are a f u n c t i o n  of the s p e c i f i c  kind of r e cr e a t i o n a l  demands

that  are being put  on the receiving waters . if  there ’ is a need to have

the receiving wat e ’ r a v a i l a b l e  f o r  u in r e s t r i e ’t e d  Ii eidy c o n t c l e ’t rec r e a t i o n

60 4 . 5 ’ 3~ 
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such as s w i m m i n g  at ~m 11 t inmci s, In c  I end i u ;~’ 11c r i sis of t u e - I  cnn ent  we’a t i n . ’ r

cmhcm tem ent by ci isin fe’ c ’ t ion is r c - c j r u i r e- c I .  D i s i u i t e ’c tion  by c h l c r r i t u ; i t isH

however , m u s t  be ’ recogn t z c ’d  as creat fog a thre i t  to use of t h e  str, cu ;c

as a fish I m a h i t a t .  Time r i s k  in creating excessive chlorine residuals

or t o x i c  ch lo r ine’  compou n tds  is  m u c h  hi gimer where app i I cciti cui is to

-

‘ 

it i gh ly v a r i a b l e  uneon  t r o l l  t el urban rdttw if f lows . Al though an abso 1 m it e’

u i t q u c m  1f f  led need f o r  di s inf ec t i on  ca nn ot  he’ I d c ’tlt (fled , s e lc - c t  i on  o f

ml t e ’ t i m , i t  i v e s  shoctl 0 re- c - c u ilsc - ti u t ’ threat and  t a k e  e’VerV advam it cu~ ,- of

re - cl etc ing the  c - a l l  f o r m  count l iv  a l l  measure’s I toni non St r e m c t u r a  1 ones

to e ’O t i S I  c i t t u t  ion c i t  S t  or uge tel c eOu t r ol  f 1 c r e ~ inch make 0 i s I n i l  c- c t C - ; r

re 1 j ab i~ ’ or d jee r— , i c c li t u f  I I aws to l a n d  cipp i Lot ion or groundwater di s—

charge’. The coli l t i m  r e - : ; u cuv m l  by c e- l u - a L i t  i o m m  is e xpe c ted to be SOt iS—

[cii - t or v for the de l i t his to g r ou n i d w a t  e’r in t h i s  par t i ccii at area.

I ’lte ’ s it or t  t e r t o  t ( c r c - it of t o x i c c m n t s  to surface’ water , e’X eiili)l 1—

l i e - cl abo ve by lead , is mcirg im m al in an c i b s c c l t t t a sense’ when c’ c r u h l ( c u l - e e i  wi th

long t e rm stauida rci s and t or t h e r  l i t - c a u s e ’ t it e ’ st a n d a r d s  ire ’ un uc rt cii ii.

The ae’e’epted cit inking w i t  c - n  level Li r le m n g te ’rmi i exposure  te l I e ’ c i u l cit

0.05 mg/ i  is not  base d tin any epidemiological or I c cxi c c i l cug L’cil t V  i I e ’u Icu-

(Jo emrn cm l AWWA , Fehrucmr v 1975). Tiie’r c ’ l  i re- t Ime ( (inc-at pose - ti b~ - s t m u r i t

t e r m  loW I eVe’ 1 eXcess e s  O V u  r time ’ I aug 1 c ’ m i t  S t  cindar is ca iit ia t e e ’VO I ciii—

tee ! , p a r t i c u l a r l y for  r e cr c ’ ,i t l o i t u l  e’xg cislJrc’ and f i s h  h a b i t - m t  is c i p j n c u c e e ’ d

to pot ciii i a w a t e r  s t ipp l v .  ‘l’hie’ 5~~e ’ c i f  i c  rie c c i  f o r  t r e - c i t t l m e ’n i t  r e - u n c i v i l  is

no t se’t ’ui at t his t l ine’ b m i t  t r u - kn owim und~~s i t c h  I. n i t  Itre’ of t h t i s

pal l ut ci ni t sliotild he’ c i t  t a c ke d by 11011 stn m c I  rm r~ 1 l r ;u ’-m ns cit I lie’ S e u i i t c e

name Iv lisa of tin! e?Ode’d il l I c c  f i u , - I cc . A I I t t i  ,i t t i r c cc e i r c ’h i t a r  d c i  t a on

f,f~t4~ ) i ’ , 



_ _ _ _ _ _ _ _ _  

_ _ _  _ _ _  ____ -

the ability of soils to remove lead disc losed no specific data. The

ability of soils to remove other heavy metals is believed to be indica—

tive of the action on lead but this should be confirmed by specific

research to j u s t i f y percolation disposal .

One pollut ion impact not discussed above , since it cannot be

quant i f ied , is the aesthetic’ concern for unsigh tly floating materials

and scums which can result from unt rea ted  urban r u n o f f .  This is a

pollution concern that requires abatement for all urban runoff flows

regardless of source.

The City of Spokane uses salt  fo r  st ree t  de ic ing  in the win-

ter . The significan t amounts of salt used are discharged to the Spokane

River through storm drains , combined sewer overflows and by combined

sewage treatment since treatment does not remove salt. Since the time

of salt use and runoff is coinc ident with higher flows in the river ,

there have been no identified excesses in the receiving waters. In

addition to corrosion of treatment plant elements , there are potential

adverse environmental impacts due to use of salt for deicing. Refer

to U.S. Environmental Protection Agency publication “Environmental

impact of highway deicing .” It  is r eco~~~ended t h a t  a l t e r n a t i v e ’ s  to

use of salt , as pointed out in this same publi cation , he investigated

for possible future implementation.

Flood ing Poten t  1,- il of Urban R u n o f f

(~i~~~~~jJ~pokctre’ . The [ore-cas t  growth  in volum e of urban

r u n o f f  f r o m  the  C it y  of S p c r k u n e  service area i s  r e l c u t i v c ’ h v  sma l I

6014. 5—3t~i 
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corresponding to t c S bf l u  11 foremaS t 
~

- opu Lo t m an gi- a.-: t b c .  He N t  cc

a n n u a l  volnji :ne of r h , in  r u n o f t  is e :-cpe. ted to g r w  lr ct egg r c -s i c c i t e l ’ .

n000 c a r e  ~ ea t at per  y e ar  in  I iMO N- - m i ) p t a ) X  l u rOt e l y  7000 a c r e ’  f e c c t  in ~~~~

2020 , based on f l o w  f r o m  c o i , ,c c : ce d  i uu cp e - r -  icus  - c r 1  a c e s .  D e p e n d i n g  u : e ’ c l

t he  d e g re e  t e d  w h i c h  o t h e r  imper ’~- i o u s  su r f a c e s  m r -  joined to t h e  s - a l  ec :c ,

t h e  forecast annual dischor ,ce- could range - up to 8500 acre feet Li: 1~~~0

F atid 9800 acre feet in 2020. The max i rccl m level of d is- ha rge at 20_ I Is

equal tr’ ci mean daily flow ot ~ .72  ccc -~d or 13.5 c f s .  I b i s  ii charc~ i s

1 ass  t h a n  0. 2 p er :  ‘-n t  of t he  m c c m n c  cman uj i l d i s c h u  r e e  , 6, ~~ c b s , 01 t h ~-

receivin g w m t c r  , the S pok c n ~ R k-cr . The~ p o t en ti a l u~n t - u c t e d  Inst - h a c u  5

peak d i s ~-ha r cc c for a 2 hoar st rn’ of  i O  ~~ ccr  r i - t u r n  f N  — C , e  Sc  Y iS  2 i~-I

cfs which is b .5  n e r c - e : i t  o f  the cal cu 1at~’ c 10 ‘ , -jr flood H -ic oh the

Sp r k m ne kj’:c-r. The L rec ust va lium i t urb an r c e n n i :  is t cm S icihih u cci nt

incr -’c c c -st to t he  f l oo d i ng  p o t e n t  i i i  - - t ~ t h e  ~i : - -i-a ne H-;, r ,

Fhie City ci Spo~c c :ie I b o r t i c  o h  t I m e  Sp -k.unc - Rc ~~~ h as C c  ccc :

ad~ - qu a t e  n cm t emr a i  s l~~p e ~c ) r  d m a i n c i g e ’  ha ’ no d i ~~t iii- n - mt i - L i  c - v S t e ~~ P b

dra inage ‘hound s. The c - ’ c i s t i r c~ sv~~t ic -b - - b h n h t n - ’  S t i ~c r S  in  g e n e  1 0 1

f e llow the’ natural J r c i n t g e ’ pa r’ - i c c .  P h  i n - i c ’  p r h I e -r c s -~~i t l i i c n  h u t  e 1 ’ V

,-Xjst duo ts i~~ c’k of st’m, c -r - m g c i - i t y  and in c-, u ’h’ : e Sc dc l l h e - l J t c  I b i d u :

to mini r iz c- pt’ik we t W c , i t l c c  r fl ics in th u c  ~& b- *ine- ,c S c - W i  u s .  Se ’ e c t t .  ~~f

th e spokane l -hiv ~-r thc dra in e g e  p ot t e rn is bc- c l -  tvp i c i I  In Li- Li - :~~~‘

, m r -  - c r -  is 111 w h ich tit ru ar~ - c c h n t r 0 l  l rcm in - ige’ c ’ h c c ’i , is . Th - r~- a r e  c I s c

,m re ’cs a t su~- l rup i-c l -c~i c u i ug c c u t c r c ps. n t - c ’ - i : ’  oi’c L I : c c i S c  v - r b i ’ c ’h ic ’ ’ us

c ompe iucm I~’d he h pr cc c- ‘f in ’ (it r i t  I t n  t l o i c s .  F c c - ( i i  stuc I\

m c  r out , is c i i  m u - - i  c d  1 - i c u  r c Sc ’ I i t  I ‘S ‘ ¶ lii- e ~ c - - 1 st I rb  i - t e l  :: 1 I

• o~ ~ / 
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problems concurrent with resolution of the combined sewer overflow

problem. It is not the intent of this report to duplicate the planned

City effort in eithe r of these fields.

~~~~~~~~~~~~~~ There is a natural drainage way through the

North Spokane development tha t  has been improved as an urban drain .

This drainage discharges into the Little Spokane River . This natural

drain does not serve the entire area . A mol]ection system extended to

serve the runoff from stree ts , sidewalk and conmiercial parking lots and

buildings could be expe ’e-t ed  t o  grow f r o m  an a n n u a l  d i s c h a r g e  of 446

acre feet in 1980 to l 6 l ~ ,‘cre ’ f e e t  by year 2020. On an average annual

f low bas is, the year 2020 discharge is equal to l.4~ mgd or 2.23 cfs.

This is only 0.7 percent of time meanm annua l d i ,sc hi cr~~e , 316 cfs , of the

receiving waters , time Little Spokane River. The f r c ’t e ’n t i ~ i i  unrouted

peak discharge for a 2 hours s’~ car tir , cot 10 r e - e r  r e tu r n  I r equency  is

372 cf s* which is 14 percent of the  c c i i  c cu i a t e d  10 ~‘e’cm r fhc i o d on

the Little Spokane River. Therefore’, t ime forecast p o t e n t i a l  increase

in runoff due to urban development in the North Spokane suburban area

does no t significantly affect the Little Spokane River flood potential.

Certain locations in North c pokane currentl y experience flood-

ing due to a combination of runoff I r o uu i  urban de’ve’lopment and runoff

from presently undeveloped are -e m s wutich must pass throug h d evel oped

areas. This current flooding problem i~s ev ,i tuma t ed , preliminary plans

for its alleviation by the’ County are cl e ’scribe’d and a rec ommended plan

of action is developed in the following paragrap hs.

The ;ure cm of most concent rm t ed e-xls t j u g  development in the

*11-i i s  mean d i s c h a r g e -  ove r a two lu s in eVe u i t should not lie ’ eqcici te’ d with
route -cl I cmc — t c c u t : i n e ’ ’ c m ~ p e’:ik I lows f-’ r i n t e r n - i l  c i r , i (n i - i c -c’ i c - s i gn .

604.5-18 
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North Spokane planning area is in subuni t  NS — ’). Por t ion s  of th i s

area suffer from flooding from three causes . One cause is encroachment

on and restriction of the primary natural drainage’ path that extended

through the area. This first cause is aggravated by the second cause ,

namely, the increase in runoff due to deve1opnuccnt . The third cause is

topographic , r e su l t ing  from local low spots that do not have natural

surface drainage.

A na tu ra l  drainage way e-xis t t-d p r i o r  to developmen t extending

from the center of Five Mile Prairie’ to the Lit t i e ’  S~e c n k c m n i c -  R i v e r t h r o u g h

what is now the Country Homes and W h i t w o r t h  C o l l e g e  a r eas  of N o r t h

Spokane. The route of this dma jui ,i~ u ’ W , c V  beg ins  iii agricemitural land s

in the vicinity of Strong and Five NUe Ro m els on ~‘ive M ile Prairie and

runs southeaster ly throug h an undeveloped canyon  a l ’ p r o x i i c c ~ct civ 1.2

miles to the southeast base of the plateaus in tic’ V i e ’ i n i t v  of ( ‘ m i n t  ry

Homes Boulevard and Cedar Road . At t h i s  p o i n t  the n a t u r a l  f l o w  l i n e

turns  no r t h .  The f i r s t  1.1 mi les  n o r t h  fol lows C , n t u t i t t v Homes Blvd.,

mostly as a paved ditch in ti me- median of the ci i v i d o d  rc udw ,uv . Abou t

400 feet ne r t i m of (eiri i l m a  Ic’:mv , t h e  d r - c  inogc’w~iv I e , u v c s c , ’ i m u n t my Ionic ’s

Blvd . and c on t i n u e s  nu t ’ r t i m 2 .0 miles  meand er uu m g t in re i t l i  pr i vat ~
- p r o p e r  t v

a l o n g hack lot l i nes  , i I m c I  , u c r o s n - c  lo t s .  - l i n e - r e ’  cu r e  , i t  I t e s t  e’ I t v t ’ um

culverts at ro ,mcl c t e e : s i i u ~cs tl mm cccg:m this rc ,’ m e - l m. \t g c i k i k i  Re id

(Wall -Li I t -c t ~‘ x t e n n I e ’et  ) e m u i c i ’ ‘-~- i b t  h F i v e  M i l t -  B - - u i  • h i m ’ ’ d r m i cn u e - c ic c v  i ’ n u - n C i - s

from deve I tupc’et I c t  s and c~ d u n ’ - u - _ c 1 v fo.l lows pa ra l i d  - I to k - i l k  i k i Ri ’ ,i~i f o r

0.6 m i l e s  u n t i l  i t s  St n r t s  de wum a c - , i n V u c n  i t  the c i c i r t l i  c~~u I e ’  of th ~

Sp o k .u i uc ’  Cenint - (‘1 uh gel c’ ‘ n u t  i i  , - c ’ c e I j uc n m m u i g  enI iee: i I . I n f l  ‘cc c i t he



Little Spokane River.

The areas along this natural drainage way that are’ cu r r e n t l y

subject to flooding are from the north end of the paved median ditch in

Country Homes Boulevard to Craves Road where the drainage wecy is through

private property and six road culverts.

In addition to these areas along the primary el r ci i u na g e - way,

the re  are local low areas at the f o l l o w i n g  l O c  cu t  i o n s  that ar e ’ s u b j e c t

to varying degrees of fioodin~;.

1. Wall  Street  and Rhoades Avenue .  l i m  is area e x t  c c u c i ~c

several blocks in all dire ’ c t t c - n i s  i n c l u d i n g  i n t o  Holy

Cross  C e m e t e ry  w h i c i m  i s  p r a c t i c , m l l v  i l l  in  a s i n k .

2 .  S o u t h  of C o u n t r y  Homes B o m m l c ’v a r d  w est  c cl Division Street ,

a low spot  I c c c , u t e d  c i t  t h e’ poin t of  c e i n l e ’e ’ f l t  r u t  ion of ciii

ex t e n s i v e -  c i r e ’ c m south I c c  P r i c e ’ R oad .

3. An e ’ X t d ’ f l S J i ’c - I r e - a ~ t t h e  I ‘st of t h e  s lope  north of

W h i t w o r t h  C c c l  l e g e ’

4 .  R o t h  e’ ist ri nd we-st  of !) i v i s i - i n  ~- i ree’ t in the i’ j c’ j n -u i t ’ ,’ of

H o l l a n d  rind Westview.

5. South  of Hol I r ind c i t  t v a  u n h i -  - c

6. S c e n t  Ii c c f  Wh i  t w o r t h  D r i v e ’ we-c t c n f  the drainage w e e

Some of the drain :n a ’e problems described above ~nd l o c a t e d  in

Figure A were the sub l c’ct of extensive’ p re 1imit i~-irv investi -- c u f ions by the
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County Etmg iuic ’c’ r ‘s of l i e’ , i , - ct  ic n u l  am ‘ v w i t h  n ’ - s i n c e  t to t h e  p r  I f l u

dc cii cage way. A c-c m any ms sc ’ V c ’ n t t  c c c  cm I t  e r n a  t I v i  p 1 i n s  have been

developed f o r  a solution to t i m e  p r i n u m a r y  c i r m h t i c i g e ’  was- p r o b l e m .  t i m e -

bas ic ph i losophy  of t h es e -  ci i t e c r u u i t i V & ’  p l u u c s  is d i v e r s i o n  eLi t r i b u t a r y

f lows  u p s t r e a m  from the ’ Sem’ t 1 on m t i i i ’ough c n r iva t  e Ii rope’ r I  ‘-  t e d  re 1 i e ’Ve ’

t ha t  sect ion to  f l ows  wi m ic ’lm e c i e t S c - tme -g, l I g i h i  e damage or inconiven  i c -n i c e’

There are no avai 1able  i ’ s t i m a t u e -; of ’ h i s to r i c -a l  d a u n c a g e ’  f o r  e i t h e r  t ime

ma in  d r a i n a g e  wa- , or for  t ime - 1 c n c , m l  low ire- is .

There is an ins t  i t  Ut  i octa l  cone’ em and cm c c n n u c e rn  fcc  r the ’

e f f e c t of f u t u r e  deve lopment  ,u sse ic - i a t e ’ci w i t h t h e -  u i p s t r e e m m  end c c l  the’

t r i b u t a r y  area on Five  M i l e  Pra I r I c ’ . The t r i h u t  , u r v  a rea ups t  re - , u c c u  f r o m

t ime Cedar  Road c u l v e r t  is 1126 c u c r e u - e  wh Ic - hi  is -~8 n c - r c C f l t  iii t h e C i t y  of

Spokane bu t  is p resen t  I v  e i t h e r  m t r me l e’vc’ i cipecl or in  ag r i c ul  t u r e ’. Si g~m i —

f i c a n t  p ropor t ions  of t ime p r e sen t  m g r  I e ’u l  t u r a l  lc i ”c ls c u r e -  f o r e c a s t  t o

he ’ c ’on ui c ’ re ’s Ic ien t  i c i l  d e y e  I o p n m e n n t  , most I y in  t hi ’ g 
~t v p a r t of t i m e  t r i h u —

t a r y  a r e - a .  One of the  p h y s i c - a l  h i t  u c r e s of  t ime a r e a  c ’ c c t i s i e t e - r t ’d i n  t i m e

County  a l t e r n a t i v e s  a r e ’ the gr a v e l  p it s  n or t h  w e s t  eLi ’ t h e  i n t e r s e c t  I c i t i

t f  l” i—~u u i e ls Avenue r ind  (‘c- d i r  Road .  ‘I ’ im t ’s e p i t s  i r e ’ c c e n u t c i d e r e c h  f o r  j i c i SS  i -

b le  use _ i s  r e t e n n t i o n  and pe r e ’ c m I r u t  m in i  pond s I or call c r  a pc nr t i on  of lie ’

retno I I I’ ron time ’ t r Ibut ,i  rv - c u e - c ott R I  V t- MI I e ’  1c 1 - c m h r ie .

A jipenme i I\  I i  l i s t s  t I m e  ~~e Ve f lt e e n  a l t e r n a t i v e s  and t h e i r  e s t i—

ma t ed c e c t m s t r u e t l o f l  t’ostS , - u c h j u s t  ~,i ( o  m u d  I 9 - ’~ p ri ct - i c V e ’ l S , S t i l i l i t s

i nf o r nhul l y by t i m e County i -~r c c i t u c - t ’ r s  o I ’ f h c  c - b r  r i  I c - I  of the ’  n i , i t c c t  ‘ I

d r i  I m t m g c ’ w i  ~
- t h u n - i ‘ u m , - i i  p t I v i  I e p n ‘ t  c t t V . I t  i s  u t n d  i - n - st ‘ c c i l i m i t  t hit — c c

j E t c -r uu,u t lye p lans  n t - g r e - c e - m t  I t e m l i t  i t ’ s  t d v c ’i I  f - u  I low s ,ii estcc i c i f t - c I  w it Ii

- — - -- - —- - — ----‘-—-- 
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a return period of 5 years. No formal action has been t aken to selec t

or imp lement one of these plans. These alternative plans do not address

the local drainage problems that exist separately from the primary

natural drainage way.

To indicate the scope and kind of problems involved , one of

the lower cost solutions shown in Appendix II is described more fully as

follows. Concept Number 8 is selected for description . This p lan calls

for diversion of all the flow from the area on Five Mile Prairie pre-

sently tributary to the Cedar Road culvert to the old gravel pits north

west of the Intersect ion of Francis Avenue and Cedar Road for disposal

by percolation with no overflow to surface conveyance. (The costs of

this diversion are not included in the estimate of County work.) This

diversion relieves the natural drainage way of an estimated 253 cfs of

flow. A detention pond would be constructed at the upstream end of the

existing Country Home Boulevard median ditch in the area east of Country

Home Boulevard and Execell Drive to further reduce the flow from local

inflow. The exist ing median ditch would remain unchanged . From the

downstream end of the median ditch in the vicinity of Carolina Way under-

ground piping would be constructed to the natural pond ing area west of

Wall S t ree t  n o r t h  of Pr ice Road rep l a c  Log the natural elr:iiniage way in

this section. The natural pending area would he retained for furthe r

flow attenuation . The outflow from the pond in g  ,ir e ’,m is calculated to

have been reduced by d iversion and ponding t i c  121 c f s  which is es t imated

to be within the sal e cap ac  i t y  of the n a t u r a l  d r a i n i m g t ’ way of i ~0 ci  S

so that the flow c’;ln c on t 1 nue fronum tii i s po in  t i n  t h i -  n a t  ti ral draInage

604.5-4’-~
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way . Under ground p i p i ng  wou ld  c o n t i n u e  in Wall Stree t  h e g i n n i t m ~’ a t

Jay Avenue to in t e rcep t  a l l  dra i tna ge  west  of W a l l  S t ree t  f rom r o a c -h in i g

the na tu ra l  drainage way and c o n tin u e  tc ) Col lege Road where i t  w o u l d

discharge into the natural drainage way downstream from the critical

section. The above described Concept No . 8 is  one of the lower cost

alternatives at $295,000 construction cost , at 1974 price level. tither

alternatives range up to almost one million dollars construction c e ic - t

and include concepts that involve comp lete by—passing of the natural

d r a i n a g e  way w i t h  unde rg round  pi p ing.

It is judged to he premature- to sele’ct and r eccmnxnend a p l a n

for implementation based on the work to date. The following action

plan is reconnunended .

1. Complete an inventory of existing drainage facilitie s in

the area. There is no existing c o m p le t e  compilation of

existing fac lilt ic ’s i n c l u d i n g  C o u n t y ,  pm i v a t e - d e v e l o p e r ,

Rura l  Improvemen t  D i s t r i c t , S tat e  (associated with Hwy .

395) and City.

2. Complete a maximum “no damage” atid a maximum “n o m i n a l

inconvenience’’’ water  s u r f a c e ’  I or t h e’ n r m t u r a l  d r a i u u ~u ge-  wr mv

and the cis c-no tated f l o w  c a p a c i t y  f o r  each .

3. Comp e- ci clt ’t ci i 1 e e l  I u m V e ’ n t c ) r y  a I un m et need s f o r  e l r r i  i n u n

ccl I ci ’ t hroughu cit  t he  ci u c i

-~ . Make phys I c i i  f l ow m e ; t s m m u c - n ’ ud - u n ~ cc c d l  t i m e ’  c x  o t  l u n g  r , u  I n m i , u l l  —

ruti e u t f r i -h cut i c e n n c i m  i p I or t h e ’  h l y e -  Mi i i  P r _ u  i n - I c ’  t r I bitt in ~ —

,lre- ci .
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5. Make physical measurements of the infiltration capa—

bility of the existing gravel pits.

6. Establish design criteria for analysis.

a. Level of future development to be provided for in
Five Mile Prairie and related surface impervious-.
ness.

b. Level of pro tec tion, return per iod , of conditions
which cause damage or inconvenience.

c. Methodology for runoff calculations and hydrograph
volumes.

7. Establish a working relationship between City and County

for how alternatives will be presented to policy levels

of both where solutions involve responsibility and costs

to both parties.

8. Prepare an overall integrated drainage plan for the

entire area before undertaking any piecemeal solutions.

9. The overall drainage plan should consider minimizing the

impact of urban drainage on surface water quality . The

location of the terminus of the natural drainage way at

the Little Spokane River appears to present an opportunity

for storage in the flood plain which could be utilized

to ef fe ct economical treatment for the primary concern

of bacteriolog ical contamination.

10. The overall drainage plan should consider non—structural

alternatives for minimizing increases In runoff fr om

future development by regulation of such development to

u t il i , ce’ o n’- sit c  r et e n t ion .
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~pokane Valley . At present , with a few minor exceptions ,

substcuumtlall y no urban runoff reaches t he  Spokane River from the  existing

urban d evelopment. The forecast volume of runoff , should a collection

system be constructed , would represent a negligible addition to the ’

flood flow potential of the Spokane River. The forecast unrouted 1mm—

sta m i t a n e -ous peak f l o w  f rom a 10 year  2 hour storm at 2020 development

is 660 c-I s which is only 1.3 percen t o f the 100 year  f l o o d  of the  ~ i no—

k ane  R i v e r .

A l t h o u g h  t he re  were ’ and are no n a t u r a l  s t reams on the s u r l c u c e ’

of the  Spokane Va 1l e y  dti ’ to th~- hi gh l y p e r m e a b l e  soil , t h e  t o p o g r a phy

has cm e o flt i~~uurat ion similar t o  l and  shaped by s u r f a c e  r u n o f f , c en f l s  i st  i u m g

a t  a sys tem of low r idges  and sw a l c s  p a r a l l e l i n g  t h e  r i v e r  and conv erg—

tu g  on c c n a t u r a l  p o i n t  of c o n c e n t r a t i o n  in the  v i c i n i t y  of the e - , u s t  end

at  F e l t s  F i e l d .  T h e r e f o re ’ , c m v  c o l l e c t i o n  sy s t e m  f o r  u rban  r u n o f f  would

ne’c e ’ss c u l 1 -  follow tine -s e ’ l a n d  I c run u. - , . The p o te nt i a l  for flood ing due t o

u r b a n  r u n o f u  i s  n t ’I ,i t ed to t he - c - c c ’ scmme 1 amid le )r u: u— . On c- t h e -  c e l l  e ’ e t  i c

p r ~’ -ess is  st , c r t e - ,i , cm nv i n c c d e - c l c m cc I c 5  or f a i l u r e ’s o t  t he s vst  c ’ m nc w o u l d  h e

c e c t u c e nt  ra n_ , , i  ~u l e n t i g  time ’ hot  t o r n  of’ t i m e - s i ’ s w a l e ’s . At p r e ’ s e - u cu _ tI m e -re ’ ire - no

v - t i l e - v  flo or c o li c - c tiori svStL’uc cs, , i l l  r u n o f f  d i s p o s a l  b e i n g  to  d r y  c o i l s

O n ’  s’ c c t ~ i e j ) e ’r c ’O l i l t i e ) n .  In gc ’ u u e ’ r c i l  these’ fc ie ’j  l i t  I t S  j i m ’ovf dt - a d e q u a t e

-~ ra i n , n g e ’  -

I ’ n s , u c h e ’ii i P a r k  on t i m e ’  ‘ I c  u t i i s i d e ’ of  S p n n k a u u n ’ V , n l l  c v ice not , ‘ n

I’’ n u t  I t ’x ;n e -r I c ie  m t u : _ ~ u t i y  c r h t  u - c l  nc rln , un I l. ’ ne ilu mg l rol)ie’ms bu tt It g u ’ c - ’ ’ c - n n t  s

- : .cc i u cnj i i c’s c i~ ( W e c  t -- p h - - u i s i t i tc i I e c u i s  w i t  le ’h t t ’ i of g t ’ cn ,~ i n e c  - c i u n c  i t  t i .

S i  111,1 1 jon t i v o l v e ’n ;  d c - v t  Io i i u ccc -u c l I n cn-’ t i te v i  l 1 ’ - v  h oo t  imp j u t e  t i  - hc - u ’ ,Ic i j u g
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slopes in an area of relatively impervious soil where some’ storm sewers

have been constructed. The othe r situatic n n is where there is already

unsewered development on the valley floor and development is beginning

in the bordering slopes. Refer to Figure B for locations of drainage problems .

The first situation is exemplified by County Road Project 1101

in Elton Road above Upriver Drive. There is a large undeveloped area

above this storm sewer project which p icks up the natural runoff from

the undeveloped lands and conveys it and local drainage’ through

developed lands on the valley floor. An examp le of future conditions

is presented in the proposed Northwocm d addition wimich will becotne tribu-

tary to this existing storm drain system . Ii uncontrol led , the new

development in previously undeveloped area will increase- the eak flow

reaching the storm drain system. A small increment like Northwood will

probably not overtax the existing facilities . But a succession of

similar developments will eventually exceed the capability of the down—

stream system .

The second situation is demonstrated by areas farther east in

Pasadena Park where the valley floor extending from the boundary slopes

is permeable and has been developed without storm drainage systems .

When development takes place in the relatively impermeable bordering

slopes , the resultant increased runoff is confronted with development

which has encroached on the pervious valley floor . When the runoff

becomes large enoug h or the a rea  fo r  pe rco l a t i on  sinaI 1 enough , f l o o d i n g

is the result. A prc nposed new subd Ivis 100 f o r t  I iwt ’s t of c\rgecnnc ’ Re - i c l

and Welles I c v  Avenue h i ts been approved by the  Spok~u u c - Cou n c  t v P1 ann I

6 0 4 . 5-4 6
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Conuniss ion c on t ingen t  upon a s o l u t i o n  ol the s to r u i m t un oi f  disposal

problem by on—site percolation. This p a r t i c u l a r  d e vel o p m e n t  i s  fortu-

nate and unique in that it extend s onto the pernmeahle valley floor far

enough to provide its own percolation are,i . This w i l l  not be t r u e  I or

most future development in Li m e’ bordering slopes which will he confr c - ru t eeI

with a valley floor already developed .

The liannen Road at  ecu i mm ‘1 r en tw ood is nina ther cxc u uuu j d 1 e on th i e ’

north side e ) r  the va l l ey  of ci g r o w i n g  c o n cer n  l e e r  the e ’I u t  ~u icshii p be-

tween dra inage  of t he  h ar d e r  log sI  enpes and t ine ’ val Icy floor.

On the  sou th  side of the val he y  t im ee r e ’ i s  an unusua l  ec-c~u op e

of the pot cu t  ial problem roil bo ru e ’r ing 1 c c i , - d r i i u c c u g e - ci~; S i ) c  I cit  c-e l W i LII

Chestc’r (also known as Plouf ) (:u ’ e- e -k. Che’~~t ~ i’ Cc e-eck above Schat e u R n i d

drains an area of a p p r o x i m a t e l y  14.5 square miles , ec ;~t e ’:ie1 ing almost t i

the community of Mic a south of Spokane Val  I cv. i’hie ntain branc h ol  t lee -

c t-~’ek , time Union Pacific ’ Rnm i I road and time ’ H i~ u — D i s h m n m a i m  kc~~ cJ  , I C d i i  c’W

p a r a l i e - l  rou t es  f rom t i c e c  d c  i u c ~~ty  of Mica t i c Chester. ‘iii , - cr c - c4 is t e st

c n f  the e Mi c u f l I  shman Roach c c - u i t u ’ e ’~R lies t i n e -  f l c cc n r at t ho v~il ic -v. ~flei n’

at -i’~u t h  Aveiit te ’ t ime c r e e k  t u r n s  w c - cctwci rd and cre)Sc- e’s cinder Lhe ~he - ,i—

Dishnuman Road . l i i i ’  l ist h~i i  t m i l e  ic e C t cit - c- e rci e— si rig t he- Micci—l )[shuuicu n Re n d

the creek channel , u h n h d i ’ , c cc c t o  have’ I-e- c -u ~ St rci i ghten e’d .is it paSse ’s I ?ir c~n ml ~in

ci- c n i c e m i  tura I 1 ‘c ’ u -lc ;

-\t t o r  t - rcn --sing unti e- i- tint’ M u c i — l i i s . c u u c . u i m  Re i , i c l , t i l e ’  e ’ re ’c’b ct c n i t i eee’ s

n n - n t t h m n - , c s t c ’ r ly  about 100(1 I - c t  ht’ t~~~ - c n i  the ’  road and tI n e i , ii l r ui ,i , l t ine -u

c - r c c s s e ’ s  westerly u i m e h e ’t ti ne r i  m m  n c _ m e l . l i i i  s l i e n  i t i t c c l  c u n d - , s i n t  is cit t int’

d c i i  t h  ~- _ ,s t - - n Iv I I rue it s at el eve - I t ’  c u nc t ’ u I  I e l  i c e ’ d c)tumt tiumii I t V c i t  ( i n c - S t  - n win ic hi
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occupies the space between the Mica—Disliman Road and ti-me railroad . After

cross ing the railroad , the creek parallels the west side of the tracks ,

crossing Bowelish Roach , and continuing approximately 3000 feet before

recrossing the tracks to time east about 1200 feet from Schafer Road .

There is an extensive low area west of the railroad tracks at the recrossing .

After recrossing the railroad , the creek swings niuc’rth toward th e Mica-

Dishman Road , paralleling the  road , crossing Se -liafer Road and then turning

west again toward ti-me tr acu . Time creek c - gi n s  to c ’ar a l l e l  t h e  t r a c k  about

700 f ee t  n o r t im  of S c h a n e ’r RL i c i e ( where tl erc is anottuer sink on tile west side

of the track. Ti-me creek continues north ~-e t ; ’e’ ceci  ti-m e road and tracks to

26th  Avenue where  i t  c ros ses  n - e c , L e u : l c’ u t , J e r  t Il ec t ra ~ ks in two c u l v e r t s .

The path of the crock north of t ’ t l n  A v e u u e  WcSt of t ime  t racks  is at a very

flat gradient , about 1 foot per 1000, becoming indistinct and essentially

d isappear ing before reaching 16th Avenue. Between 16th Avenue and 8th

Avenue , the grade diminishes furtimer and the c i l e ’,m be tdc’efl time t racks  and

ti-me edge of tile valley is o c c u jn i ccl  by a d e v e l o p m e n t  a long  Disliman Road .

The tributary drainage ire -a of Chester Cree-k upstream from

Scha fe r  Road is large- c than  t i - m a t  of L i b e r t y  Lake hut ti-me creek has no

surface outlet to time Spokane River and does not result in a lake . The

entire flow percolates into ti-me va lley gravel. Tile locations at which

the percolat ion t i ~ - s  p i u ~’~ - ir e  m e ’  k’uocci u hat l i c e sti r 1 act I’ I eli,’ does not

appear to c-xtend north of htlu ,-\ccr uue. Timer , ’ ii , C- - been l i t t l e  damage f r o m

f looding by Chester  Creek to date. Bowehi sh R o , t ~t h i s  f n e ’ c c u m  inunmd at c’e l .

There has been lnconvenienmcc l 1oodicn~e at ci f e w  r e’ s i d e n t L u I  l o t s  in
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Ch ester. When lows a r t ’  h i g h  au n d in excess  o f  pc u~ ola t i , e rapac i L’s’

by the waters pond and spread out c c v er  a d j o i n i n g  low l a n u d  f r o m

sou th ot  Scha f e r  Road t o  t h e  v i c i n i t y  ol  2 6 n  I c , \ V e l m c l e -  - ‘L i ce .~ is

ocece ru e by ti-me C o u u u t y  that peercolati vi cu ~~~~~ will be ilocked by

f i l  l i ne  as now t a k i ng  p l a c e  bo th  e c e ) r n  li arid stmui th of Schafer Road

o r t h a t  deve lopmetl t i ts el f  W i 1~I LOKe p la c e  in r lu e p ou ndin g c c u e ’ c S

At present the lacuds are  p r i v a t e  p r o p e r t y  ami d t he re  ,u r e  no u r d in a c ’-

easements or zoning r e s t r i c t i o n s  on tuse or j c- ve i- e; n cc ne , tt .

i nc  f o r e - m o  i t i c  S p e c  11  C c  eXaucn~’ C S  of  g c c ) w u f l g  c o n i c - r n  I n c 1’ iS

e l e n a  P a r k , L r e - n t w e ’ c - c l , u c i d  Ch~’st c -r  c r o c k c .u  l~ t a r  time 1 rn ! c c c i . c t i o I e  cii ~1

g e n e ra l  p o l i c y  t e  d c i  I w i t l u  t h ~~sc s l t c i , c t i c n s  b o f e c r e ’ L h i t - v j c c - c c n n u c :  cc i l c d

p rob lems . A r t - c c i n i u c o u m e i eeh p i c c o  a t  act ie cu e is  as foli wa :

1. D e v e l op  cc : u i c u s t - - u ’ d r~m i u m - c p ~ - p l a n  f o r  t h e ’  h o r d e r . i n g  s l e d l e c,

c i t  t c i c  -u nt ire - val I c y  wl u ie: im r e ~Le)c :C L , S t i-me p r e s e n t l i l a

le nr c c ,uc ct runei f I cii md p r o vid e ’s for Its iSp~e aui by once - e e l

more ol t im e f o l low  ing c u t  i - u  nar i c cc’s :

a. Rea tu i c t iat i  of dc- y e Iopnucnit on t he  h i s tc ’ u  u e - ‘ c u ’ ,
t a t  n c u e  c ,r  c- a.

b .  S n t h c n t  i t em t i o n  a t  a m i  a1 t i - n a - u t  ly e- 1e , - r , ’ o la t  I t ’ii c r ~~ n e nr

Suhc - cc u! ’ l u ce ’ I e - ~~ ’ h i n i g .

c. Ext~ u i ;  lon~ c i i  ci r im mn agc ’ e ’o u i c  - i  i t  L e d  tim e r i v e r  .

Dc -v jop c i  i c y  or s t - r  i c i g e  c i t  s i - p t ’  ut e r u s  t h a t

r c - c o g n i -z c -s t i m e ’  t rIm r e - r c , ’ n t  s ta r -cc l ,ic I t ’ ~ i- n ‘ l i , ’ m c c  c ;VS-

tem nns I , .ud - i ’e u n c n c e eei .ite ’ I e c u e e c c i s t  n c m u n o t  I

6 0 4 .  C) i4 c f  
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3. Investigate the legal problems tha t are Inherent In both

the structural and non—structural aspects of these

policies. For example:

a. To what extent is a downhill developer obligated
to provide excess capacity in his sys tem to
accommodate f lows due to f u t u re  development .

b .  1-tow can proper ty owners be obliga ted to reserve
cer ta in  areas for  percola t ion  of r u n o f f  f lows
generated of f  of their  p r o p e r t y  ti -ma t may or may
not have percolated in that specific site.

Evaluation of Urban Runoff  Pollution

General. Elemeatal alternative measures for urban runoff

pollut ion abatement are summarized in Table 12 under two categories ,

non s t ruc tura l  and s t ruc tu ral . These elements may be combined in

various ways to arr ive at a basic fo rmula t ion  of urban r u n o f f  water

quality abatement management alternatives. These elemental  measures , bo th

structural and non structural may be considered as plan components which

may be assembled in various combinations to yield a variety of management

alternatives. Not all of these elemental concepts are equally effective

for reduction of all pollution constituents; some are specific to only one

or a few pollutants. The following evaluation of urban runoff treatment

elements is presented  as an aid in unde r s t and ing  t I e  r e l a t iv e  e f f e c t i v e n e s s

of these elements , which is nececssarv in determining e e f f e c t i u ’e c  c o m b i n a t i o n s

thereof which may be considered as urban runoff plan alteer tiat lve s .

Abatement_ Altern ative i lcucc uits . It  shou ld  he S tat e -el p r i o r  to

v e n t u r i n g  i n to  a discussion cu l the r c-l ,ttlve merits of v.nr lou t s u r b a n  r i mt i o fi

604. 5-5 (1
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treatment technologies t h a t  t h i s  ~t t ea of i - -c s~ Ii, ti n - subject of

con t inu ing  research am - I d e v e l u p m n c - : . t  w i c i c i i  L u  dat ~ h a s  r e s u 1 r c~i i t t  l im i t e d

success in t e rms of p hys ica l  or e, l u e u r c l c a i  t rea t c e n t  me t  a - c s .  i t  ~~lc o u m 1 d

be r e c c g n i c c e d  t i ’u t  so lut  c; u~ to tIc e p r o b l e m  a t  pr~~~t c u e ’ 1: ,~ ~ I i e  degr .do ’ i on

of ‘~‘ater q u a l i t y  by u rban  r u n o f f  l m a v c c  no t  b e e -n  deam n ~-n s t r c ~t c d  t o jr,v

s i g n i f i can t  degree w i t h  r e g a l e 1 to e i L 1 ;o ~ ci f l - c l o n e  y oc rel  i~~b t l  I t y .

Many technical concepts consis t  of th e o ret i~’ai 1y f ea - u ’ - l c  l - ~eas on I u cw

the problems mig h t  be so lved . This and the lack of cl-a r rec ,cm ~laLu r y

g u i d e l i n e s  on tle subject severely limit t u e  feasibility 01 r e ’ - e r ; ; - u~J i n ~c

any definite p lan  for urban runoff water ~j u i i k t y  cuci :, t’ , m l pl an li t,

t ime . This is i ce k e e pin g  w i  t i m  1 ;  c u r r en e  EPA poll cies .

‘l ime t o l l  aw i n g  evaluation’ Ut tin e ’ rue I h -oLio log ie o c u c i l  in in

Table i~ is i niLi - u c~It - - I to geuie r -u ~ ly c o f l ;p e t ’ e  e f t ~~’c L , t ’ e c c - - e S  of these  - ‘a r i ous

plan e 1c -~ 

No r m _ S t r u c t i r  - I M et h o d s

1. I ; U cI U S L  cintrol a 1 t c r d -~ op p o r t u n i t i c s  to el ect li u c cited

URO q u c ~u l i t y  c on t r o l  in nes l y dev~c i ~~p i c m g  lu ’ e -as  a n ~d m c ’  u s  of

r el ov c - l Op tu i en t  . I - c  u , c  em s u m  e’c O i t  r o l  is not  - i p r i m a r y  s t rci  I c - p c  in

m b , i t i n a  PRO w a t e r  q u a l i t y  c o n t r o l  pe ~ - lens . I i  is t i m o t e

a ccu r a t e  t o r d - ’o mnmne;tm , ! tel l cc n rnnl-l e -i c i t i - t ~igm m pm ’ ci-lc - cn e-

simoule l in fhu m& ’n~ c t i c t d  ums i ,’ c- - n t  re ” i  p o l i e c i c ’ - -

2.  r 1 - i , c ’ ; m u e  l i t  l u c e ’ ’~~c ; a ea 1 i on  u~ j’u 1 - i  10:,, wlcl’i ’ c’i- y so em

cant ro l at I c c u  , t e f l ’ ~i i  u n c n i ’ c  r’ f u n, sill : c ,’ 5 e n x c r c , u , - L I , is

e,c u ’ r~’ d i f f i c u l t t o c’ , i l u u i e ’ , e x c e p t  cc C b s e ’ n \ e ’  I I c - i t  seirce unit l e d

i s  b et  t l t i i c m  t I e ’  u i  ro  I . l i e u , - P i t V S  i a cd cu c -
~ 

t S l iV e )  I ye’,I ,i

~e O 4 . u ) ‘ml
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based on the idea of providing urban r u n o f f  maximum

opportunity to percolate to soils and to contact plants and

root systems which are capable of effecting nutrient removals.

This concept has obvious limitations with regard to roadways ,

except in cases where grassy median strips might be used .

I t has mor e app licability to parking areas wtme ’ro dividing

landscap ing features would also be an est 1u - -~ to e~~~c ,ct it. It

could app ly in the form of impervious area setbacks around

buildings where roof drainage could he spread prior to discharge

to a storm drain.

There are liunu~ teu.i o p p o r t u n i t i e s , p a i ti cu l a ri c  in the City

of Spokane , for reduction of flow or quality impacts of urban

runo f f  by diversion of impervious area drainage to local perco-

lation. Social impacts of this concept are :;e-u zlig ible. Environ-

mental impact is positive both from a water quality aspect , as

well as the po ten t i a l  for enhancement of tIme lc’ruciscape .

3. Regulation~~ f Const  io ons si-mould be’ carried out

to the extent of requiring d i k in g  around ecirt ilm oVitig operations

which would be suscep t ib le  to o i gu u i f i c a n t  e ’rosion .  Cons ide ra t ion

of l i m i t i n g  ope ra t ions  d u r i n g  wet p e r i o d s  should cu l s o  he

cO n & i - t i - r - ,t where  a p a r ti  n u l , u r  h a z a r d  is re- - pull ;‘eci Due to t i m e

g r a v e l l y and rock y i - m a t u r e  of s o i ls  In the ~- pc’kane- urban  c u m i ’S ,

t h i s  wa te r  q u a l i t y  de- grad u tion se ’m mr c c is l i m i t e d .

4.  1 1  t t i r Laws and t ime u u ‘n t  or  c c cu : uc -r u t p r c c - v  tI e an opportun it V I or

s i g n i f  Icant  s o u r c e ’ c o n t r o l  ot PRO wet  n q u a l i t y  e m s  an adjunct

to a good s u m r l , i e u i m , cn m s e l c c - ’~~i n m g  p r m p r ’ a r n . 1) 1 !  f i ~ ’ nm Ity of

60’4 .
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en t o r ce n e nt  1 i U l L S t i e  ~~l 1 cec t I ’  c )n l c s s  ot t~ i i  b - 0 :nc e p t  c a d

I e’c1 eiirc- ~ t l m c t  e t t e c t i v e n e s s  he used prim aril y on a

publi c educat , u - n -  erugra’e .

5 . Sue-Lace huusekce~ p~~’l~ is b y f a r the  most  C~~t e - c,- t IVe

non st r u c t u r a l  PRO water qualit .- impact L onmt r OI t - - - : n c l r p c c- . r - t r t ~c ,- t

SW C C p l i i ; and re l u t  ed ~u mc ,~co i i e - u c~~e c e - p u m e  !l,eJ , ‘0 es d i e ,- C ‘ru~~ld ~ red

c ’ be time most effective method [ci :o c : p a r  icon

w i t h  u c u e c s t  s t r u e  t m u r ~~l a l t e m ’ e - u i  1v~~s o t I m ~-r  t h a n  cu rn~; t ce s t o r , u c e ’

and u l t i m a t e  Cong  l e t e  r e L c - s dL t - r t r e~u t u n m c m n t .  ih e  co ; - r  o t

s ar I  5 C c - l m u ; e u e ’h c ’cl n ng  i s  u u o r r c a l l y c u a u id c a ~cu to  i - ~- j u s t~ l ied by

the reid ‘ e e l  es theti c lu eflet it . I-~1 f Ic ic-nc v and rc ’i I ahl  11 v of

t i u l s  ccu e ’t h o d  01 tR y guJ ~ r y  lJp ~ t ~~~ L~~ucc e - uc: is ocnu- ,idere ’J c- he

v er y  good c’ 1 at  ive to  ;:;e -~ e u ; e  ‘ a i  a cu ~ cI~cr u c u t  t r e a t  m o - n t  s y s t e m - m u .

6. In s, 01 ,-uloadm ’c e~~soi i d e  f r  cj,: t onim c l ile  f d m e l  i s  c - f I t  ‘ L i v e

in r e - c d m o d J i n g  s e u r r a r e  deposi ts c it  - -au. I he ’ i e P ~ ~ e- 01 v t 1  , - :t  C V e ’fl~ ’ ‘5

u c -L ,u t t c s d i 1 - -~ t l y  icc  t i l e -  p u u ~’e ’ r t i o r m u L u i  t 0 ~~ U t t c ~~i u n - d . c

m u n m i o u d e , -, t o e  l~ e

~~t r c m c  t uu r ,u  I ~1i , ’ 1 l ; - -’ - -

1. ~~~~~~~~~~~~~~~~~~~~ , as w i t h  c i i  ~~t o t a ~~e, ad t i n : u l c t c v e - ,

~i F , i \ ’ l ’ i e ’ s t - ’ r  t u ’ u - , l t c ’ m, - n c t  b y  s c - c i i n n e t ’m t  - m t i c ; u  ‘s l u i c  I ; re - c c - - c ’ s

C o l t ’ - - I c c  t t t s  n” 1 a - i v  d c v  c i  1011 atci p re’-~ Cs tin - mci C i Ofli

b e i n g  c , m n  m i c -u mm: t a tIme t • -c e l~ it ie ,;mi l a c e v at  ci -i m I s  tic , 1, ., -~,

is m n i ’ - ,t  c ’ ,a t  c t 1 ’ Ic y, - 5 ‘ m e ’  n i n a  i i  S Ide ’ i S  - i \ - l i i . u i ’ i c  ür

s i u e n ’ & e d t u m e — r SI  u - me L i t r e s  e ’ , i O  0 ‘ - - el I I i c c  I n  p u n ; - - ’ ;  Ic s t~ ’n

a S e n C 0 I i c ~~~n ’ y l i, Iluic - 1  I I t I , i e  l : u t e a ; - n .;, , e c c . t .  t -- s ’,’ s t e n ’ :

tu 1; . . ‘ I — I
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storage cost and e f f i c i e n c y  depend on the type of system used ,

which may include the following :

a. Ponding in s t ree t s  and parking areas is limi ted in

app l icabi l i ty  since this lim its the primary use which is

normally considered to be of much greater benefit.

Ef fec tiveness depend s on desi gn and f req uency of sur face

cleaning .

b. Rooftop ponding does not i n t e r fe re  with the pr imary

func t ion  of a roof and is cost effective unless major

structural revisions are required . It is limited to

u t i l i za t ion  wi th  f l a t  roofs and is limited to the beneficial

e f f e c t s  of reduct ion in peak flow . Roof drainage in i tself

is not a major source of urban runoff pollution.

c. Ponding structures afford reliable removals at reason-

able cost if good sites are available where earthen

s t ruc tu re s  can be u t i l i zed  or const ructed at reasonable

cost .  If na tu ra l  sites are not available , the  cost of

concrete or other structures of significant size to provide

adequate detention to accomplish good removals , is

relatively high. Natural earthern structures will have a

more desirable impact on visual  qua l i t y  of the landscape

than concrete structures and can be incorporated into water

f e a t u r e s  of park  or o t h er  open space deve lopment .

d .  Oversized conv~,ya nce sy~~tems are c i t  l i m i t e d  u sc iu lness

in  p r o v i c i l n m g  s t o r a ge  due t o  t i - me l imi t ed  volume and h igh

u n i t  cos t  of se d i m e n t  removal  l i m i t s  the  r e a l i s t i c  a p p l i c a t i o n

of t i m i s  o p t i o n .

____________
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e. Conveyance s~~~tem~~~ ul in~ , S t ’ ; u , t u L e 5  a r e  u t i l i z e d

to make the most of available system s torage L d p d l c i t ’e tO

minimize the ove r f low f rom comb ined s:or ::u , s a i t r ’ , sys tems.

E f f e c t i v e n e s s  of th is  system is l im i t e d  to : c - l d t , f ’,’ o i V  l ow

in t ens i ty  s torm events except where gross  ovc rs i c ’mn~ is

accomp l ished.  This method is of somewhat ilic c Il - - ci u lie ct ive—

m e s s  and r e c q e i r e s  c a r e f u l  operation a m i d  c o u n t e d  to  a v oi d

compounding time problems of ove r f low bypass r e - s a l ’  i c -
~ rem

excessive J t m t e n t i O f l  at t ime  wrong t ime . At ie-ICui ~ t 1 c ) ~,’S ,

u t i l i z a t i o n  of tiils s t o r a g e  p r c - v o n t s  0 0 1  lo d i et up o:

treatme mit facilities by elanl ’- e fl L m p peak i i - -, cI u. r -ict~~r i  s t  i cs .

This method is no rma l l y a s top—ga o  s o l u t i o n  whe re m o t m I

s to rm wate r  s e p a r a t i o n  is  c o n s i d e r e d  too cost~~~ .

2 . Terminal  S ta t  agc of er s  t i m e  cu e , ,  t et I C c :  I j v~ m m m c , ’ I ie ef l d  I

of c o n t r o l l i n g  q u a l i t y  impac t  01 u n - i c e  r une - I f .  t e r i l l i n a l s t  ~I ag e-

w i t h  p o s t — s t o r n u  po -~~k t r e , m i m c c e u m t ,  S I In S d f l i t u u  V ‘i d e - i  e n  p l - OV l e t e  ~

maximum r e l i a b i l it y , c t u t a u n m i n u a u i t remov~~l SdIci  ; k a i u c t c c c t ; e .’ c i .

U t i l i z a t i on  of o f f — ’ e ’ a k  sewopem t ’ t ” v at m e nt  c a p d d - i i v  L s eo~~t ,

et  t e c t i ve .  The major  p r ob lenm w i t h  t h i s  a l t e r n a t i v e ’ is t i m e -

r e q u i r e m e n t  f o r  t o t  i i  c otmveyance  and St o i  age - i t  i si  im p e ~~e m t

o f c o n c e n t r a t i o n  w h t l - l m  :‘~ u c r ’ Iu i r ’  ‘ c m v  l u r g e  p e ak co mm e \ ac m c e -

edpuc i t y ,  I ~i r  - e  p u m p i ng i t :  em L t  v , and cm ade qn :,n ! e S i t e ’  t o

d e v e l o p  t i c :  c c i - - :e s c~~i ly s: ar~epe ’ fc jnt1 ~t y .  l’orc nm t m u , ul to r mg c m n un

p rey ide f u r  s t a r c u g e  a t  cO,:0 55 cc mhlu c ’ i 1 l a ~ ’ n ct I or se ’ p u .  s i c

u r b a n  r u e n e e t  I I L ow s ,  m a s t s  a t  I n t m -  alLern.mt ive m r !lnavil\’

de’pc ; ucl c - e- ‘uc cl; ’Hj ’I t c  ~1 L O r I S  i t  e ’ U C ’ ~~~’, l  en m d  t i m ’ ’ ;O’ c i j  1 d m  I -

ti 0-4 . - — ‘u -
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of a storage s i te , bo t h m of which are very d i f f i c u l t  considera-

t ions for the City of Spokane .

3. Groundwater Recharge of urban runo f f  to the maximum

extent possible is generally regarded as an optimum goal in

urban runoff management , particularly with regard to recharge

of runoff  before significant quali ty degrada tion takes p lace

in terms of re ten t ion  on the land nearest the point of rainfall.

Recharge of contaminated runof f  a f f o r d s  a reasonabl y effect ive

and economical means of nutr ien t , BUD , and bacter ia removal.

The pr imary concerns rela te to possible degrada t ion of ground-

wa ter wi th dissolved m inerals , stable organics , virus and the

combined e f f e c t  of accellerating the leaching of sanitary

wastes. The effects of the leaching of lead and other toxicants

are relatively unknown and are dependent on soil chemistry.

Groundwater recharge of urban r u n o f f , where permeabl e soils

are ava ilable to make this technique feas ib le  on a large scale ,

such as in the Spokane Valley,  is very cost e f f e c t i v e  and will

result in minimum impact on surface water quality.

4. Treatment  of Separate Urban Runof f  to da t e  is the subj ec t

of considerable experimentation with less than conclusive

resul t s .  Urban  r u n o f f , f r e e  of the problems associated w i t h

combined sewage systems , does not  c o n s t i t u t e  a major  water

quality impact , and , to date , has not been the subjec t of

definitive guidelines. Technological approaches to separate

URO treatment inc l ude t he t o l lo w i n g :

a. Sed itnentatlon provides r e-hi , ui ’ l e removal of a

s u b s t a n t  i,u i , mn:mc ,mm u m t ( i m p  to 50% ) a t  t I c e ’ 1101) and suspended

6014 • 5 - ~ ti 
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solids content of urban runoff. Sedimentation is

reliable beca use of t i me la ck of comp lex equipment.

The major drawback of sedimentation is th e requirement

fo r  large de tent ion  volumes to permit sedimentati-an .

This can be cost ly  unless n a t u r a l  basins  can be u t i l i z e d .

b . Skimmin ~~ is a mechan ica l  process  of removing f ] c n i c t a b l e

m a t t e r  whi ;, c im is vis lu ! ly o f fe n s i ve .  This does not e f f e c t

a major overall quality improvement and is mus u m j l i v

accomplished in c o n j u n c t  ion w i t h  o t h e r  ma cban tea l  m e th o d s

such as sed imentation. Effective skimming oP ii ;u t~~h 1es

requires almost t im e same degree  of q u ie sc e nt  I b c  3cu f o r

sed imenta t ion  to p e r m i t  ci im ig h d~~c ’re ’e at rem an - al .

c. Sc re en in ~ has been t l ie  s e u h j  ect of a g r u ~ d o - ,  I c I

research s-ith  r t - e ; a r c t to urban r n - u  u : : °, f ii t’atcc ,e ’ xmt w i n - c- it

can he acc -o :P pl i nu ic c--l in small  or  s t r c c -  l u r e - s w n  t h o u t , t i e;

need of t I c e ’ 1 ur ge d e t e n t  ion s t r m i c  t u n e .  t c it  I r e ’  ‘ c c i i  r e d

f o r  sediment  it  ion and sk ’i:cuc n i rip . Sc c oca to g  I s  no t  v e r y

e f f e c t i v e  and i s  not r e l i  mi le - c lue -c  to t h in  v u t L i ’ - n  j ;~~ i i t y  to

clogg ing w i t h  screen e- -1 f l i t t e r  au m d b i o l o g i c- i l  sIic’ n e s.

Screening is n o r m - i l l y  u t  I I tj n , a t ut ’ r e m n c u ~- -~- ,u l  of 1ar ~-

I c t it  am I - - ~ c I . - C ii -c . ccc  e- - l e e: - ~~
- 

-

cc:CflO oe Ca ll y, l ul l lam ;; ~ ~i m , ~~ r :, :!ici c ‘ - l i g I m  I . ’ , c i  of

removal. It is n -r n - m l iv n t t , f l  cm- , fit con j u m c e  L i e u  w ; t h m

o t h er t r - mm , r e p ’

‘l n t , -~t i  - ‘ ‘ C - _ i ’ : - - n-u

r o - n m c ’ n -’ , l  C f  t c , ’. d t , l i t  u n u t t - ’  i i i  ; , m r t l , - u m l a r l y  oi l , u t m e i
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grease which are brought to the surface more rapidly

by flotation . Flotation requires quiescent flow. This

is a fair ly cos tly process , par ticularly at the scale

required to treat large volumes of urban runoff. This

technique is more appropria te to t rea tment  a t  locat ions

subj ec t to high local ized levels of oil and grease

contamination .

e. HiAh ra te  f i l t r a t i o n  provides fo r  a higher  degree of

removal than is effected by screening or sedimentation

and normally would fol low these processes to e f f e c t

additional removal of f ine  suspended and dissolved m a t t e r .

Even at high rates , the process has l imited app l i cab i l i ty

to the large volumes of urban r u no f f  f low and is t h e r e f o r e

costly.

f. Microstrainin~ prov ides physical removal of p a r t i c u l a t e

mat ter  by s t ra in ing , u t i l i z i n g  equi pm ent desi gned to

remove particles of smaller size than is normally removed

by screening . Microstraining is In t end ed as a substitute

for removal of particulate matter which would be removed

by sedimentation without the no-ce’ tot time large basins

required for detention. t’i icr- ,;truining generalt y f al l s

well short of this goal and is s u m t j e - c : t  to time problems of

clogg ing and b io log ica l  growt i m s  w l u i c l c  r e n d e u c e :  ef I ic lency

and are th e cause of maintenanc e-n pt’oi ’ le c uns . ~i i c n e m s t r s t t m l n g

has been app lied most  c n na un oum t y t o  i c m m t a l l a t ion s  ‘ ie - ’ c ; I gned

to improve the quid ity ot  b \ p u ; ~:~ -~~~ e- - c  l a w of ec’t :,t’ined se-we - rn ; .
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g . C i m l o r i m m a t  ion of u rban  r t m n u u m f  f l o w s  I c ) I  c o n t r o l  u l

bacteria contacuination is very dIf fIcult ~~ U ! m o- Of

cont ro l  p rob l ems  and t e e  dosage rate,s r e q u m i r ~:;t t o  dis  I u m i a c  t

large flow quantities , in  order  to r a i se  c I i ~~O r 1 m u e ’ con-

c e n t r a t i o n s  to d i s i n f e c t i o n  levels , l a rge  dosape~ are

r e q u i r e d  over a shor t  p er iod of tim~ w- i uic i n r e q u i r e  l a rge

and c o s t l y  a i n l a r i n i a t ion i nst a l l a t i o n s , s n H c ’ c ~ Ie~-

r e l i a b i l i t y  problems m e s u l t i n g  f r o m  i n t e r m i t te n t  u c c u g e m .

Timis  p rac  t ice is fu nm , j a c ’. e - m m t a l  ly ques t  1( 15 - l e n  d i c e -  I’-. the-

problems of t o x i c i t y  f r o m  t h e  l a rge  do s a g e  r e q u i r~~d .

5. Trea tmetit ol 
- 

U r lumni R u n o f f  ci th S a n i t a ry

a. i r e c u t m e n t  of c: c ~ i c e t : m m u ~~d e l I  i _i l m uum ~- m  t d l i  s a u l  - v f l O W S

w i t h o u t  s t o rage  r e q u ir e - s the i m’ t st a l l a t  ccii of t r e a t  c e - n t

f a c ’ i li t i es’ ’a i r e d  to c c , € t  s tor ;n ;  water  pc - n e - r i l e d  p o - a c ’  i a n - s

or - the  acc eP t a n c e  at  g i ’ ’ a t l n -  re’.jm,c ce ’ ci t i ’ e ,i t n lit-u -,t  c I t  l C I C i c c \’

I L  e e ’ .i t i ow  in I d e  i i  i t  t e n s  s i z e m i  t a r  th e  n - c , l u i i t c l r v  c ’ e~:m; F-aime ’rmt.

li ce’ t urner In ;  mcc i  C O s t  m i t  i~~~~t i ’ ’ e Site t i m e  1 - c i t e - n  is

genera l l y not . u c - e t p i i h l e .  S t u u c g c  o f  comb ir u c ’ ,~ t ’ l e ’o - ’, .

o t h er n u n in  , u u \ c ’~ c iumc&- struect utres ~tib j~~~t t e e I lno~1 i j t i g.

is s u b j e c t  t e  acm yo r e  odo t ’ p r o b l e m s  d:m c I, — u - t i l e -  S c

or  r e qu i  res lu ~ t s u l g i - r e ’um c ec: ct l  , a i c-c m m u g  - e ; n , I / o n  S e - F i t  t O l l

p r O V l d ( -  1 in  s t o m  ce - t m c  u l i t i e s .  T i u t - ,,~, i , - t o t  ; - ~

1, u t eec s t e  , pe - ’  n - ’oI  i n - i ’  c c li i i m c  1 5 C c ’ q u i t  ( ‘ c O S I  iv ,umu j mm cm -;t

be we t  ai d- ,iet,i I u is t c I i ,  - - n - -cncc-c

b . ‘ u ,  1 tr ue - m t  c i i  S tON- I e ’j .m t ’~~ I’ - ut 1m m t u P u C ’ it i I I z hmg

e lf pt ’ u k ;;cwaec e I t  e ’~~t CuemucL c I n i ~ ’ i t  c wan: ,I ic.u m l  - c  e l l I s 1  i t  V

h i  e~~5— m l

— ,— - - —~~- ‘‘ ~~~~~~~~~~~~~~~~~~~~~~~~ --~ -—  , ,o:’ cc -- -~



only to the extent of removals b y secondary treatment ,

since storage would provide primary treatment. Storage

needs are substantial and total water quality impacts

are of questionable benefit due to the reduced effectiveness

of secondary trea tmen t as a result of dilu tion ci san i ta ry

wastes and the fact that post—storm discharge at a lower

stage of flow in the receiving water would be more

critical . Costs are high with questionable benefit.

6. Stormwater Separat ion eliminates the water quality impacts

result ing from combined f low bypass overf low or backup .

a. Separation of naw facilities prevents further compli-

ca t ion of problems caused by combined sewerage systems .

This pol icy is questioned only on the basis of speculation

that separate treatment of urban runoff may be required ,

and that combined treatment of wastes nmay be r~ore efficient.

b. ~~~~ration of existing combined systems would eliminate

bypass overflow and would reduce water quality impact from

urban runoff to the level of urban runoff alone , without

the compounded impact of bypassed raw sanitary sewage.

Separation of sewerage systems would involve extensive

construction throughout 70% of the City of Spokane.

Economic justification relates to the cos t  and it I c c t  iveness

of other combined treatment alternatives and th e -- extent te ’

which reconstruction of old combined sewers Is just it l e d

604.5 hO
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to rep lace deteriorated facilities and recogniticn tiiot

regardless of separa tion needs , there is a imeed b r

greater combined or separate flow capacity in t1io~ e areas

subject to backup of raw sewage onto  publ ic  st reme - ’ u ,~ or

into basements.

Social and Environmental Impacts of Urban Runoff Pollution Abatain~ ci t > I e n - c a u r e s

The po ten t ia l  social impacts of the preced ing desc r ibed  ca n—

s t ruc tu ra l  urban runof f  measures have been ment ioned and are l i r m c i t e d  to

potential indirect social impacts t- el-~ting to land use policies wi~Ich are-

responsive to urban r u n o f f  p o l l u t i o n  aba t emen t  measures .  The i d e n t i f i c ~ i - b e

social impacts related to this land use consideration iS n o r  c x p e ct ~~d to

be s i g n i f i c a n t .  The po t en t i a l  social impac t s  of considered s r r l n a t u m , c i

URO treatment measures is I ~r ’nited to those opt ions  w i c i c c i m  would r e q u i r e

dedica t ion  of l a r g e  areas  of l and  f o r  s tor a g e  or sp r e a d i n g .  F~~~e n s ive

relocations for this purpose are not l i k e l y in c o ns i - I e - r a t i c m c c  of s p e c i f i c

si tes available a t Lhi3 time . Otherwise socici i i ccpan -cts of consid e red

s t r u c t u r a l  URO t r e a t m e n t  n t ~’u s;lie ns i r e  cons ide red  t o  be posi t jvc . Ccr !ci H’e l v

the potential to eliminate the hazard of sewage overflows a: .; i - ,u~,k t b un.

into streets and basements will he a positive social influence i ;i

neighborhoods presentl y aft lIc t €’ ,l in t h i s  m a n n e r .

‘ l i me -  p o t e n t i a l  e f lv i r c i t c n e c c t c i i, e m l e n e n e t - , of a l l  nra - i n c u r  es d o - sn ’r i ’ ’c-

is u o s c  t lye in I cr ;- - of pci l i e  I ~~ u u m  a l - i L e c i ’ , .1. cc’ rci-~t iV~~ e - l  I I iV e - co -n-e~

of meema c un’ , - - in t h i s regard is l c r e ’ v oc i s i ’-  !~~S. r i e-c . Add e d  c , u V l c  c~cme -u ~t 1

impact of non—st r u c t i r c l  n ne - ; i sn - c l c -s is limited to tine - pen-; it ic , - ‘- it o I roIrme ’nt ,m I

i m p a c t s  a s H o c  i a t ed  cci  Lii  C o n t - ’ c d i 5  b i l e - i c  c~~ Ii c i & ’ i n_
~,!r sI fl tc Pn-ivt’c! c ur ’ en - n~ i t !

m e - u  , ‘
~~ — 

~
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landscaped median strips and good housekeeping prac t ices which also

improve the appearance of the community. Other than structural measures

involving large de ten tion struc tures , non—water quality environmental

impacts of structural measures are negligible. Large concrete storage

s t ruc tu res  could have a major visual impact which would be mitigated

by selec tion of site loca tions away from public view. Large earthen

storage structures can be desi gned to provid e a beneficial environmental

impact. The major visual problem with these structures will be associated

with zones of surface fluctuation and sedimentation deposits.

Alternative Responses to Urban Runoff Pollution Abatement Needs

City Service Area. Since the City is committed to a detailed

plan of study for solution of the combined sewer and associated inter-

nal flooding problem s, the objectives Imere are to point out the 1mph-

cations of urban runoff pollution potential that should be considered

in these studies. As shown above , the primary abatement needs relative

to the urban runo f f  component of Ci ty  wastewater  f lows a re :

1. Removal of unsightly floating materials and scums .
2. A small reduction in BOD impact.
3. Dis infect ion.
4. Reduction in lead content.

6 0 4 . 5 — 6 2
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The impact l ’ m’ om the c ; m u ~ i tary eco ;flp cnc’ieult ’ c; cor,uI I ; u c
,,

-a flox-; , par—

t icularly gre - i S e , w in — - h f u  tic l i e n - i t t - i n - ;  5- -ut c i , - ( - ‘P due to all - u r n _ U  sn l i  I S

and hi gh c o l i f o rm  ~-e n t e .u t  ; 1Oc ~ j ud ged to he unu ”r i  aeu’ ic cmt s thou he’ ‘m rh ,”n

r u n o f f  i- ewnl’ot;d’uiL n- n~~d con t i n u e  L u ,; d c s - c v e  hig ice - n i  p r — c ;  e- y in t h e ’ a1~~e r —

natives for dealing with combined sen er prob ccuuis . 1m m -arc - api u , r IC)  ‘ c

no incen t  moe to  ‘OUtO on-” c c  - ; m n c - -c!’ f ~ lows t t n r - c i r c -mou up l, -,’;te t~~- - n - it tn n c c c ’n - t O O

their own sake.

The oJ ternat i v , -’ s ’ nc;’t icnnej f~d n - n - m c ’ u ) S i d e - ’ r d m t ,i o f l  ~~it  idi e (I v Pl c m t u

of Study are cv uiuatc-:c1 as fol ~~~~ for thc ’~ r ’a - -c~ ‘io e  vaJ uini- ; mc :0cc Lsg

u r b an  r u n o f f  p o l l u t ion  :cmbn: :t c Cut  I - ‘c’ P s

1. Storn m re-n .m lef se;’we--rs with sate ; I iic t ’ ; a u ~~m i u e t c t  f a c L i  i t  05 ,

no storcigc .

This alterr cm ive ‘could rn-cat unregu~ a tr - 1 ce ’ridimlc ,i OW

by on - m e of me ; av on - a l  rrueth- ’ds f ea s ic - e ~~‘ r hi g h l y
\ ‘ ;m r y i l g  fl-a’.; d1ri d~ h -~ ‘ u e i y  i n u t e m ’ m c u i t  tc ’  ut f l t ’f ’ ’ t i e n n l . 1k’ ,’-
f e a s i l - i l e t e c c r t m e u ’iI  c i t e r n a Liv e s  a r e - :

, i .  Sc reen ing

h.  F l o t a t4 °n

tn’-, ~~~ - ‘ no , n-on

‘i n I a! e n d S  Live ecu 1 n-cr ci s1 y tIne ne ’~-d ~
‘‘ir r n -m ov e - i 1 0

en s ct 1 ’  l I o n - i c i n g  ;i;’teriols inr et t c i ’  - c  t .~ i u u 1 c .’ c - t l o n .  i t

u’ n ’hc’kl v c o u l d  no t  c’ e ’hj e v e  cmng I clmu c ’ e m ’  1 Ic egi~ helen- ,-

‘e’e,u m d  ‘n ” ’ ’ ’ c ” , I - 
- 

S I ‘l ;’ c ’

a t l — r - m e ’ ’ ’ f  e c i ’ - I ‘ c : u i ’ ’ I i - ’ ’ e n - ’ - 0 ~~~~~ —

~~j f l t  ~‘ r , i . ’y ic cpc - r ~~ m e ‘t i e , - — - ,~~‘ 
,~~~ -

li tc F t en-; as ~ld p; ;.-V dec  ‘ ‘a n  i n ~ c i  - ‘ c’ . i  Li  u n t  - d C
: n i ~rodt i e.,, r i s i m c  c i  n - e’)Xl CeLV il u,cc I i )  m x’€- , ’ c h l - - r m m c : L U i ’  ~~i

cx ci ’ a ci ’ c c -  l r c m n r - n-m c Old ,’ J u f l ; ’ ecr ~ - - n - n- ~ ‘ i ’  l i d 1

‘ c u e  t i n t  ion ’ , Cc i  - i’; m~ I ~~ , am n - - c d -  , ‘,. I i

a ‘c, ~ 0 I 
-
~ 

- y r - ‘U’ - - p I r u n c - i  j  - - n- i d ~ ~OV 
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This alternative is rated as the least ‘ i n -  isI ’
~~c t c ~~~’ U t

the four .

2. Storm r e l i e f  sewers w i t h  s t e c r c e l ; e  so t i i c m t  ci I got~ - u ’ t iai
ov e r f l o w s  can he s t o red  t n - c t ’ l i t e r  e - ,n v c ’’, ’ ; i n m c ’ e- t i c  t i m e
sewage t r e a t r n e t m t  p l a n t  t h i  ctg h e x i s t  in n  i ; i n  ~c r c c e - p t  ccci ,

3. Storm re l ie f  sewers combined  w i t h  r , ’ l c c - f i ; ; m n -’ r e ’ i d t c n - c-c
and f u r t h e r  enlargement  e e l  t i m e ’ C - m n - v  t ‘ - i  i u t  p l~ c r i t

These c i l t e r n a t i v e s  would p r - c h i n e - c -  n- ice mac . e uu ncm: u r o d u c t  ion
in urban runoff pollution impact by gin - -l og it f u l l  r u e - n t —

ment or at least primc iry tr ial - n i l - - u n ; -  c e ti ‘i , inutt ,r v
flow . The only def ect of t h i s  ~ l t e n n -  b e  i s  t h a t  ,
provides a hi gher  de gn -  ,-‘~~ ‘ of trc ’ci t ;c ;c ; c ~ L i c , tu t is ,‘‘ , cccnsn - rn - m rv

f rom a f u n c t i c n r m ;u l  s t ; m n d p en m u m  t , c t t d l  pc r u m  ~‘ - m c c c  t ’ c ’ h _ u n  n ’suv
be required  under r e g u l a t i e n u ; ;  f o r  u r i m - n r c  i n-~,~- 1 t  wi ; e ’i ,
promulgoted .

e’+ .  Con iplet e Stor n -  ari d s on ’ c t e d  ri- Sc’p i rot ,oui w i t  I i  U ire -c -I nu n --

treated discharge - of a t  orm - s - u t  or ;  -

From an overall pci l u t i o n  :mb,utcrneeoi t n-it im ne i pe iu i t , th i s
alte,-rn,itive has hi gh va ’l in , ’ s i  r i c e ~t ~m ly e - - c-c ’ h i  n - c ’s u c- eonm— - ‘ -

plete r re,- mtment to the scm ui it a rv ( e c u ; ; - , ” n~~n : t  w im i - I i  i s  Is ’
u n l u r c  si g n i f i c a n t  load.  I t  dc cn - ; u t - i t  01’ c - o u r - u  J” t’ c ’\ ’ l c i , ’

any abatement of urban r t u ni c ‘ t’ pc ’ I lut ion t n ot ~e-r I I - ’ I b u t
has the  advantcuge c d l ’ m mt k  in : :  n - l u - n - - , ’ I wa se - ~ c~i t m ’ v

av;mi lable for time ’ app rci- r i ;m tc l t , ’~ c c l t t ’ c ’, e I ! d P ’ l i t  d c c

added .

I t  is re - c - c n ~~ m en eie d  t ha t  t h e  comp i l e - P e ’~~ - e ’  , ; t n - u ;  1 1 , - u  c ml iV~ 
—

where used cons ide r  b c  c i t  ion of t i m e ’  t t ’t ’ t u u l r n - m t i o n  i t  p i t  c - S  S i c , - !  - -  I n - i t  -

men t and/or storage e’oit id he ad de d  and w h e r e ’ t i m e  n i p - u ,  r i  I c ’ s  I 1 )111 I t -  - c i  -

ment could be pump ed into the sanitc u! n- c e l l  c et  ion  5051 e- ’t r m c i i  n i l  I I i c c c l  -

d I s po sa l .

A fiftim - ml t c - n - m i t t  I V i ,- t h a L  - d u , ’ n c  i d  he -’ e c ’ u ; s  - I c - i ’ i ’cI m i l i e  o l e ,  , I

of storage to cil t i- t mO tiv e . ‘I lm i -; ‘ n - - u ! !  at t Ic-n - c m a ’ I - l u  c t i -  clv - c

t agcs of 1 and r~m iso H t ,n  ci h i y l m  c i c g n c ’ c ’  e ’ l m m c e ’ p t  h i  v

From - t fuint - I 1 om i t I u t u l c c  rr r mm n ot p’ 1 i tt  I c ) ! n  ;th - n-a’; ‘ c- c c l ’ ’ i - ; I
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a l t e r n a t i v e  5 and a l te r n a t j oe-  ~ s - i t h  st  o r g _ - c - and t r c - a t u c ; t - u u t  ,ie1d ~ d w ’ - ’ ,ld

be leading canoidates. The Ideal rc - , i t r n c e  m i t  w e e m m i d  re - s u i t  i i i  ‘ - t  t e n t iv ~-

removal of  f lo a t inn , -, mat u ’ri eei s n-and sc ums , cm r nce ec i c -rcit t ’ r e-elite tic )n 1 ’  11(1!),

and suffL-ient f l o w  r c - g e m l m t  i o n  , i t i c t  r , - i n m c ’ v , u  I m e t  p a r t i c u l a t e - n i t  t e r

make chlo r i n a t i o n  a wi- Il con- m c c c l  l ’~i p r e - , - , -SS •

h l m - : r c ’ l a r g e ’ volume-c c ml S t e e n - d i g ; -  ~u r e  no t f e ’;i s ih H ’ , eve - n c  t~~ke ’t i

s t c ’r a’ ge to  c c m t c l ’ i t h e  f ir s t  I ’ l t m s h  f o r  s e l e c t e d  t r e a t m e n t  o m ’  R u ’  ~- m - ci j v , -u ’ -

sion to  the sa rt i l a i  a s y s t e m  w o u l d  be ve t -  v h e n e f i n -  i n - i l .

Norm c ; t  u u e ’t u r al  measure-- s shc ’n ul d no t  he -’ n eg l e - ’ e ’ t , - 1  . ( I I ’ p r i n c ; c ’

i c ’ c ’ ’ c e r t ; m n c e ’ where c c c c , i h ’f; n e -el n-c - W e - u 5  c u r e -  r e t  m ined is  t h e  i c e s s i b i l  m l \ -  or

kc _’ep ing t i m e -  sewers ,‘ i c - , ; i n c ’ c t  n -luring dt - n cml Ii r so t l r a t  t h e -  i c c  ‘, i c  t c ’ i - c

st ar-rn is no t  l d i - i g l m t e n e d  by t i m e -  f l n r u h  c ’f  i c  - iIn ; d u u t ,, led r n u u t , ’ u ’ t c m l s .  L i P , e ’ ”-

wise , c - o u s t - i c  r “ ion  s l u m u n u l d  be g i v e n  I ’  t h e  pc - t e n t  i ;m l  f i r  c i r b c m n  c~~ i i

n - u ;  I i c ,)fl tl n u ’ c ’migh h o n i c c u - i _ c ’ e -~m i n g  r c n - d u m e ’t  ion c - I  s u n  cu - c- b - i d  n - n m ) ’  t h r c n u g i m

St r e-ct  c.w~’ - p i n g  c m n d  o t h e r  c e ’ n i t  r o l l e d  e ’ l i - c c i i i f l n ’ , m cn , ’ c i s e ur c -s .

l ip , - c i  tIme m m ; e ’ . t  e ’ u ’ i tj c a l  d e s i gn t ied - c ia  l o u  t l n c - ( i t o  c - ; t c m d ’c ’ u n - c
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The most cost ettective adjunct to u rban  r u n o f f  po l lu t ion

control where space is available is storage . The natural point for

such a storage facility or facilities is in the lowlands bordering on

the Li tt le Spokane River. Use of a portion of these lands for tempo-

rary storage and/or percolation of urban runoff would be compatible

with land use planning .

Adequate storage and particularly storage with percolat ion

would provide the following benefits:

1. Protect the lower Little Spokane River f ro m dissolved
oxygen sag due to BOD from urban runoff.

2. Protect the recreational use of the Little Spokane
River from coliform discharges from urban runoff.

3. Remove the phosphorus potential by percola tion to
further reduce Long Lake enrichment.

4. Reduce any possible impact of ammonia through attenua-
tion by time .

5. Reduce lead escape through percola t ion amid/ or  spreading
impact over longer time .

Adequate storage would probabl y preclude the need for any

further treatment other than provision for surf-i c ce skimming and possibly

chlorina tion. If the storage can be made large enough and percolation

adequate , it is possible that time ponds could be open- cited on a non-

overflow basis.

In a d d i t i o n  t e n  f l ow  con t ro l  a l t e r n a t i ve - s  su mmna u i c ’ e’el in

Append ix II , the possible p lan  a m e n d m e n t s  to the  ~ o r t i m  S u e - h a n , -  s t o r m

drainage plan t n - c  p rov ide  supp lenuen ta l  st or ~m ge c  pr i n - s i c i l y d i r e c t e d  toward s

w an - e r  qua 1 it  n- I n - u n  t e n  ,- e ’n -u ent  a r e  shown on F igu re  A.  th i s  p lan h i d  ira  tes the

poss ib le  s te r , m  ge  3 u l e i  in f l i t  r cm I in-i /’ p e r c o l a t i o n  s i t c  - - w i m i c  i m e Oet I i  d , e - ,
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utilized to provide storage and sediment ation , wId - i~ w ill e lf e cn - fo r

water quality improvement and peak flow reduction as a r e -sui t of

rout ing  through storage . These s i t e s  in c l u d e  the Cedar Rd . - - F r c u a : i -.

A v e . ,  the C o u n t r y  Home Blvd .—~ xceli  D r .  and h~u i , 1 S t . — P n i c e  Rd .  , 1re-O m~

previously mentioned in storm drainage alternative Concept Ni . S. Inc

addi t ion , th e  ex i s t ing  low area immediately north of Wimi t~ ’srn- !i Colleg e

(area N o .  3) c m i  s i tes  ad jacen t  to  the Little Spokane River cc- ’~~1c l  i c e

u t i l i zed  as e i n - - t e f l t i o f l  t r ea tmen t  f a ci l i t i e s .  Time Whitworth SHCS woimid

require d I - ors ion p iping to be ’ cons tr n ;c t c~n-d , c h i c l e  vi cici d diver’, ~c~’l or

a portion o~ - - tom -rn drainage flow tltr c ’-; g ic an es- , em~tia lly natur al storcc ct /

sink area. Estimated costs of providir-g sup p l~ - rnc ’n t c i l st r oec  f a ’- ’ i i i ti c -s

as out l ined c o u l d  r a m u g e - ;  i - c - t S ~t- eu ;  “ .5  to  1.0 m i l l i o n  d o l l  e t  S depend i , u ,m

on the size -c of i l it i e s  u l t n - ; r c~c d  e m -  ~~e I c  t e d .

S1ne ;h: en - C Jicy ‘~n-n rv i cc A r ’ - ’ . .  t h e  mca j  r - i i  t - native- cOOS e r —

ation for t he  Spokane V a l  i c - v  c ;e : m ’ v i  - c is v I c e - t i m e r  t i m it i n u e  local I l - c —

posal t - ‘ p er - -o ’. , u n - i o n , ta king eid vammm ,age c,c f  r c -rnov~,1 . p r  n -v t c l C , l  l c y  1 c i

a~~l l , or I- - ecu u ; t : n n c t  a collection system prior n - c e m - eu sor ’ - e

or  1 t im - ~ t C d i  Ic ~-s ions f o r  pe - t ’ - ‘ c i  i t  I - ,-n

I t  Is r , ’ c - -r ,u ; ; c oc ;c”d t l u , u m  u r b a n  d r a I n ~me m e ccu n t  e n d u e -  t o  ,-  dj s 1n c ’~~e- c1
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removed by the soil are uncer tain , it is recommended that vigilance

against these Items be maintained b y non-struc tural methods including

monitoring and control of the use of these materials in the community

and industry. At present , the only mineral toxicant of concern is

lead from motor fuels , and its identification is from literature

sources only. Available data for the groundwater of the stud y area

does not indicate any percolation impact of lead .

Generally the water quality concerns of Spokane Valley urban

runoff can best be served by protecting the natural storage and

i n f i l t r a t i o n  character is t ics  of natural  sink areas which could be

functionally augmen ted as necessary by developmen t of supp lemen tal

spreading areas or by extension of open joint pipelines into permeable

soil areas.

The representative application of this concept to the

Pasadena Park area problem previously described is indicated on Figure B.

This concept provides for conveyance of drainage from existing and newly

developing subdivisions to be conveyed to a common storage , infiltration!

percolation site on the valley f l o o r .  Costs of such a plan specifically

app lied to this area are estimated to be of the order of .25 to .4

million dollars , dep end ing on f ina l  de termina t ion  of spreading area

requirements and actual sizing of pipe r equ i r ed .
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BASIS FOR IJR IIA N h l i N ~~PF 1’i~REi ASTS

i i c m - e ’ ; m s t  by \ e.s r
1980 1990 ,hU )td .c O d e )

I’ c e m  ce - a s t  S~ 5-e - n - r i Popuiat~ I c i ’ ,

C i t y  17 7 , ’~ nc4 i ,506 189 ,dt’d
N o r t h  S l~ i c u e j u l e c  17 , 220 ‘38 , 561 e~ L, , 627 ~~
-‘t eek ’ mn c c V a i l  c- - Sd , “27 (u3 , lôt c “4 , ~)te 1 9 1 , 1 ) 1 1

Fo r ecast  I du p e- c i c i  u m m s  Are~i , A r i - s
C i t y ,  max ( 1) 8 , 008 8 , 2 i 3  8 .518

m m ( ) , 5 , 840 6 , J5 h , 5 ci ~

No rth S n c C c , i u i e -’ , , n u a x  ( 2 )  u~20 ‘[ , 3A - ~ l . t~e 7

mm (2) 196 8~~7 I ,02f ,‘~ 17

I- i’ ka uc ’ n-’aliey , c cc d n ~ (H 2, 41 2,SYi ’ i ,(n~~/
mm ( H  

• 
ce iL , 7~~ i 2 , 0 14 , 54- ,)

c r- - -: -Ic I A u m n c , c t  I ~u u u  - r I’ , A~ . Ft
City, max ( 4 )  S , S04 ~ , 722  C , O-4h ‘ , ~~~

m m  ( 4 )  u , 1 u 4 7  4) .2 0? E’ , 4 3  I f- , d 4 e  1

~- i c o t ) n  Spe c l u i m n e ; , e , c ,  ~S ) ( ‘ ‘ H  1 ,~~6 i  I , nh - 1
n~ In ( S , - c ‘

~h 9°’ - I , 15’ , j , ( — 1  S

Sp’’k~~i uc ’ Vs I ‘ - ~~ , max ( m  2 , ~ 2 , 94 1 , 4b 1 ci , -

mm ‘f- ) I ,f-64 2,015 2 , ~t c1 )  ‘ , ‘~~~~ I

Uvm hi: ( I j  l,mil d i 0 , 0 4 5  Ac / e - s p ,  I c c  0. p ~~n Ac -‘ i m p .
(2) “ 0.036 Ac /cap. t o  0 . O n -  1 A c / c a p .
(3)  “ 0.04 1 A c / c a p .  to 0. o28 AL le O’ .
( 4 )  ,-\ t  tim e-an r ;u i un , a l l  18 .?  in c ’ -,’u - m i n d  0 , 7  ca-mel ( 1 . 9 A - . t t  f , ’ - \ - r )
(5)  ‘‘ ‘‘ ‘ 1 9 . 3  ‘ ‘ ‘ ( I  . 1  ‘h A .1 t (A, -

H t c  H 
~ 5 ‘ ‘  ‘‘  ( I . I IS Ac . It ,‘ A - ‘,‘ r -

t)044. 1  
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TABLE 2

OCCURRENCE OF TYPICAL RAINFA L l ,  1- :Vi - IN ’ l S
SPOKANE WBAS — 1971

MONTH NO. EVENT S i R i , L i i , ~~ l N .

January 4 2 .11
February 5 0.88
March 5 2 .11

April 4 1, .85

May 5 1. iS

June 5 2.4b

July 1 0.50

August 2 0 .59
Sep tember 4 1.37
October 3 0.82

November 4 1. 5 1
December 7

49

DAYS P R E C I P .  P I E
SEASON NO. EVENTS iIETWI’S-di - ,Vi -~N’hi i’\ -’LN’l - I N .

Winter 14 6.4 0. Cc

Spring 14 (, 5 0. - c l

Summer 7 13 .1

Fall 14 6.6 0.37

June—Sept .  12

60L 4 .5 7()
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ASm .t , I

CALCU’L(~TED SI- Pd-’ c c N , A I ,  i’ i ) I , l , I J ’ I ’ AN ’I ’ Y I I - d , i )
FOR ‘N i l’ INPE RV IOU S AREA
:mPO KA Pi r R A I N F A L L  PATT ERN

P o l l u t a u m t  Y i e l d
u i m -

~eiS ‘el
Pollutant Season I uuij~ e x  n - i~~ d A c

BOO W in t e r  8 . 2
S p r i n g  11 .6

A ’ u m u , n ’ t  I 44  5

c - l i _ m i ,  I N Ti n  1! N

N i n -  : c e ~~e’u i  Wi n - ic ’ 1 . :~ ‘ . I’ -
~

Spr  in c  1.36 1 . I n I
.88 1 . 1

J ’Nml 1 1 . 1 1 1  I -  7)
A d - d e c c i  4 . t ~O 6.  i - u

~ r m h c  P l e t  ~c I  I ’

din - ; ~‘ ( m i n t  w e e  W i n  t em , 5 2 - ‘c I
l u g  . 1 ) 2 v - ’)

.40 1 -

c c l i i  ~‘i9
A m m i m n i a l 2. 17 1 ,

~ m l I ~~ ¶ -  7
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TABLE 4

SELECTED RANGE OF POLLUTANT YIELDS
FROM URBAN RUNOFF FOR

SPOKANE VICINITY EVALUATION

Range of Pollutant Yield, Pounds Per Isumper i us A rc

Annual Summer Sea son* 1~ p icai Surnmer Evc’ut

Parame ter ~~~~ Low Low Low

BOD 90 45 27 13.5 2.52 1.26

Total N 12.8 6.4 3.4 1.7 .34 .17

Total P 9.4 2 .35 2.6 .65 .77 .19

*June I through September 30

~1
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TABLE 12

URBAN RUNOFF POLLUTION ABATE~~ NT ALTERNATIVE ELD~ENT S

NON- sTRuc ’ruRA L

1. Land use con t ro l
2. Impervious surface connection regulation
3. Regulation of construction operations
4. Litter laws and enforcement
5. Surface housekeeping (Street sweep ing,  etc.)
6. Use of uni L ’C i d e d  gasol  ill1 ’

STRUCTURAL

1. l u— s y s t e m  s to rage

a. Ponding in streets and p a r k i n g  areas
h .  R o o f t o p  ponding
c .  P onding st r u c t u r e s
d.  Oversized conveyance ’ systems
c. ConveyClIlce system regulating structures

2. Terminal storage’
3, Groundwater  recharge
4. T r e a t m e n t , Sa ’g~I i ’ a t  C

a. Secjimen t,it ion
b. Skimming
c. Screening
d. Flotation
e. High  r a t e ’ f l i t  rot ion
f .  M i c ro st r a i n i n g
g. Chlorinat ion

5. ‘I’reatment with sanitary sewage

:i. T rea tmen t  of combined f low
b . Treatment  of stored separate urban runoff

0. Stormwater se ’ I c C l r ; lt i  -

a .  S e p a r a t i o n  of new facilities
b.  S e p a r a t i o n  of e x i s t i n g  combined  systems
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:\PPEN UIX I
PLAN OF STUDY

Facilities Planning fo r  the Ci ty  of Spokane Sewer
Upgrading and Overflow Corrections - September 1974

The in tent o f f acilities planning studies proposed by the City

of Spokane is to arrive at cost effective solutions for correcting

deficiencies in the City ’s Sewer System . Deteriorating sewers,

overloaded sewers , and combined storm and sanitary overflows to

the Spokane River are typical deficiencies to be corrected .

To accomplish these objectives the City has been d ivided up

into ten zones with each zone enc-c - p a r sin g  one or more sewage

drainage basins. Subsequent ly ,  these ten zones have been incor—

porated into nine sepdrate proposed projects of about equal cost.

The reason for nine projects is to divi~5e the total problem into

seg-mertts that the City can handle on a phased planning, design ,

and construction basis. Attached is a list of the nine projects

showing proposed dates for facilities plans , design and construc—

tion assuming ~3 percent grant money is available. In addition ,

a flow chart is attached showing anticipated dates for the above

mentioned planning , design , and —onstruction and nine maps showing

the location of e-tcl ’ project.

The facilitict~ planning to be performed by the City will consist

of  cvaluatinn , urc-inq an annual coc--;t an a l y r i ~~ , n l t e r n a t a ’  so l ut io n s

for correctirc-q t lic -~ above mention ’-d deficiencies in the City ’s

Sewer  Synta~’c— . The’ ,dternate that ic-roves to be th~ l c - ” n t  ~cc-lution
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will then be presented in detail with ti~ reason.. !or the selection

listed . The four alternates propos ed for stu dy arc-’ ns follows :

1. Storm relief c-~~wr’ C S  wit h  sc-it e l l i t e  t r c - ’c-~ tri~~nt -
facilities at various overflow point~ to th~c-
Spokane R i v er .

2. Stnrr~ relief sewers with storage ~‘acilit~,e’
so tha t  all  storm water ca~’t be conveyed tothe sewer t :- i’c~d~~~ er, t p l a nt  ~-~i-:h c~ut  r ’~~~’:~~r in q
any capacity increase in t ’, e ex is t ing  i n t e r —
ceotor sewers or the new sewer t r eat ’~~rc -t p lant .

3. Storm relief sewers cc~ bined, with  new relief
interceptor sewers to t h e  Ci ty ’

~ sP~~ i- treatr~ent
plant  and f - ,i~-~, k e~ en l -arg  ~~ ‘c~n t  cf t~ e r c -e ’-e ~~‘4e r
treatment p lan t  to Lreat e~~~ storm ~ater.

4.  Complete sto r’~ aad za :i ta ry  s~~~er separ ~i tion
with d i r ect  di i-charge  of st~ r’r. wa te r s  t — ~- t h~ 

-

Spc~ ’c.ane Ri~~~r .

To accomplish the tacilLties p l a n n~~r : , th~ C ity  ~-~i l l  rel y mainly

on existing data in Ci ty  t i les  PIUS ~nfor~ a~ i’an included in the

fo l lowing two reports by Bovay E n gu ~~~~rs Irccrporatc- :c :1: 
“ Report

on ExcessIve In f ilt r a tio n/ In fl~~ ’ , ” J u n e  1974 an~i “Spokane  Waste

W a t e r  Study, ” July 1972. Some a d d i t± o n al  ~~~~~~ ~e~’rk w i l l  be

required to supplement the above i nfo rn at i o n .

Planning  costs are an t i c ipa t ed to be ~ihou t ~ i,O~~ , O O O  per project

based art Washington State  Department  of Ecoloqy c ’c-idelines of

2 percent of cons t ruc t tccn  costs. Cor.~~, r u c t i o n  cos t s  ar , antici—

pated to be dhout $5 , C O O , 000 per p r o j e c t .  A mo re  s p e ’ c i t L c  break-

down of ~~ - i n n ing  costs  a~c -’~ p 1 anni~~q ~-i”k~ ~~ ~~ i c - :~~1u d ” d  ~n t i - ’.’

f i n a l q r i n t .  epp l ic- ’t c - a n.

- a , a ,- ---
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PROJE CT LI ST

The following schedule assumes that 90 percent  gran t  money is
available for all steps . The location of the bas in  zones re-
ferred to on the following project list and schedule are shown
on the attached maps.

PROJECT # SCHEDULE ZONE S PROJECT DESCR IPTION

1. BFP June 1975 II Erie Street Cor”plex — Correct
CFP July 1976 byoass of dry weather f low to

BD June 1977 river during periods of high
CD May 1979 water .
BC June 1980

III Area T r ibu t a ry  to Erie Street
- Comple x — Sewer back—ups occur .

Area has some separate storm
sewers. - -

2. BFP June 1975 I Mallori  Street Ov e r f l o w  — Correct
CFP May 1976 bypass of d ry  wea the r  f l o w  to - -

BD June 1977 river dur ing  periods of h igh
CD June 1978 water.
BC June 1979

VI North Central  Area — C h r o n i c

sewer back —up :i occur . There are
3 ove r f lows  to the river from
this area .

X Assembly st reet  7~rea — Chronic
sewer back— ups occur .  There -

are 5 over f lows  to the r iver
from this crea .

3. BFP June 1976 IV Ccn~~r~~l P u n i r e s s  P i nt r i c t  Re—
CEP June 1977 ii~ f — R e l i e ’: e ~ei-~Prs in  CPr )

PD Jj n ~~ l~~78 ‘-  con~~t - r u c t i n -
~ in tercepting

CD June 197~ stern rnltr’i l in e  alnrg so u t h —

~ J u ne  1980 i-rn frinq~ ot  P~) .

TV & V Sou th  lu ll -
~ ~~r ca  i t rihu tary

to CN ) P e l. re’ ’ i~~-~~’& ~r .
L c - r k — u p n  o c cur  d ur i n q  we~ we at  h r .
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PROJECT # S CF T E D U T E  ZONES PROJECT_ flESC~~ [?TT O~~

4 .  BFP J u n e  1977 VI I  Zo ne  VII  ~ort’ ~f R i v e r  —

CFP June  1978 h a c -- ; v e ry  old ~~~~~~ 
}3ack— up s

P~ June  1979 fr e q u en t l’~ occur .
CD June 1980
BC June 1981 IX ~had~~ ~~~~ Area — Sorr e sewer

b a ck— u p s o c c u r .

5. BFP June  1978 VI II  West  Ha l f  o~ ?cce VI I I  Area
CFP June  1979 ha s sor tie b a ck - u n  prob 1er-~s , is

BD June  1980 trj b u r a r~’ to fi,t i-i ~-:ard No.  10
CD June 1981
IC June 1982

6. BFP June 1979 VI II  Por t ion  of E a st  }!alf of Zone
CFP June  1990 V I t r i  — 1~r~~a h i s  nnr r~ h e c k— u p

ED J u ne  1981 p - o ’~ l ’~n s. Propose l ~ or t h - So u th
CU Ju rie~ 19 82 Fre~- ’w- ~y wi l l  )~~~vi~ ~ iqnific:n~n t
~ C June  1983 e f f e c t  on a rea  sewers .

7. BFP J u n e  1980 VII I  P o r t i o n  of  Ea -j t H a l l  of non e
CFP Jun ~ 19 8 1  V I I I  — t-re; has sn::~ h’ek -up

BD June 192 2 pnn c- erns . Conn ’~ruc~-ion ~f
CD L TL:ce ‘~983 p’-rnosed N~~rt:h— ’~out c - ’ Fr& e-,~~’v
BC J uae  1’~8 $ r’a’, pro~~i de  T - ’ 1 1 1 3.

II Por t ion  of s . H .  Ci ty  ( Lin c o l n
P e iqh t s )  ~ r-aa i~ trtb ’it~~rv tn
P ri e  ~~t: ~~~~~‘ 

~
-
~~~

- C-’m~~1ex.

8. PFP  Ju n ~ 19 91 I I  Port -  j O~ n~ - I - - (‘i t’~~ 
( 1 i r - ~ol n

CFP J L I O e  1032 H~’ i q h b s )  A r t  1 ;  t r i L M t t i : y  to
PT) J un e  1983 1 rj ,.~ ~-t r .  ~-t  ‘ ‘n c u ) e x .
Cr ) -~ urr e 198-i
f ’  Jun’~ 1~~85 v r r  ~c~r -- v r r  ~ r~ i~ h o -

~~~~~~~ s . --~ —

j . ”  .—~ pv -~~r p ~ I - T~~~~~~fl ‘d :~~ - ‘ r  -

~ y n r n r ~ ti ~~~~~ -r :  H tncrcl uc- Cut - c - •

I 1” , ‘ — - 7 i ~~i r ~ i -~~ 
1_ I v

u r ~ ;.~~~~~~- -  r e  ~~~~~~~ J ’  r 
~~ 

j - v —

- 
~ t - - i’ — _ •

~ t~~ 
‘ ‘  c’-~ ’ r f  u c -~~~ —
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PROJECT LIST & SCHEDULE
Page 3

PROJEC T ~ SCHEDULE ZONE S PROJECT DESCRIPTION

9. BEP June 1982 IV Central Business District —

CFP June 1983 Sewers are in poor condition.
BD June 1984 Separation and rehabili tation
CD June 1985 are needed.
BC June 1986

LEG END : ‘ -

Begin Facilities Plan
CFP Complete Facilities Plan

ED Begin Design
CD Complete Design
BC Begin Construction 

-

604.5—9()
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APPENDiX II

NORTH SPOKANE
WAL L s’rREEr DRA INAGE i t~VESi  [CAT lON ~~

1
~

A. Divcrr 253 c.f s. ut  5 — m i i e  P r U n e  drainage 1- rum the  ~ ci ai ku~ d
Culv c - ; t i nt o  the City Pits at Francis and Map1e.

B. Provide emergency overflow of 50% of the  c o n t r i b u t ion t o  t i~ t~rt v
Pits , from a S—year flood , Into ~he paved ditch along Country Pont-a
B l v d . ,  as f o l l o w s :

F r o m  S--mile P r a i r I e  2 53 L . a .
From Cannon Bowl 7 - t - -

125

50% = 3 2 5 / 2  = 163 - t .s.

C .  P r o v i l e  u n d e rg r o u n d  ~ i p 1 f l G  t o r n  t i I - - i t t  c u l v t-nt :~ . otrr ~t i -

B lvd - m t  -a Wall  St r e et  a t  Pr i t - c  ~ ra d an d  a l o nr  ~~ . I r L  r~ -~~r ci 14j 3
Road . This ~-~t r t t : t n r t -  - i l  t a r r y

a. ~.~~i i i Ic dra ii ,~~c~ ex c ep t  t h e  diver r id ~5 3  C - 1-
h . M t  l o c a l  d ra in a g e  along  Co u n t ry  Homes Bl vd .
c - A l l  iocal W a l l  St_ r -et  D r a i r e i g ~ I r on  F ranc i s  A v i - r i r i t  1 ~~i I
d. Discha rge I n t o  the  n a t u ra l  d r a i n a g e  channel  a t  M i l l  kc - ,t

D. E m e r g e n c y  ~ v t c - r f  I w f r o m  Cit ~ P i t s  ~ i I i  surc-harg~- thts bvr tor , .

E .  1-at  1mated c o n s t n i r -  t l i ii c at $98 3 , I ) 00 .

0 i1~- i ~~~t N- - - 2 — Id on t I i i  to (~ o i r -  ic - I t t  N - I except

A. iii -i i i .  c~~ t~ f r o m  a t ~ i s sout  ii of H a w t h o r n - A v t -n u i  w i l l  he  d I st -h a t  gt -d
j i t i )  t h t -  n a t u r al  cl’ jnnol (eas t  o t  W a l l  ~-u r oet  I it  - i p i i I l t  400 1 -

rio r h Paw I borne.

P J o -  i i  -
~~t -h P ’  h s  a d  - i t  •~~ 1 1 p ~~ - 0 1 c r a t t i r a l  tit i i i .  t’

- e t w e t u  r ,o~J - i  ~ ~ ~ ;ru ~ a n d  M I I I  Pt - , d i o t ’s t  a

coat $ 1 1 , iU () - ( 3~

S o t  i - t - I t i c  ~~~~~ a t  ni i t a  ni- id t~ ‘v 1 011) 1 -
~ Eii 1’~ i ti i t  a I i l l

( 2 ) ~ - c -  t n t ion L I t ’ S i i i  a d I l t a t - I l  t o  i n ’ , p r  I t - l i ’ v t ’ I  c - t i

—~~ c Lus t vt i r i g h t  - a - way ~‘ t t : ; t  4
I 1 1o u ii l d r a  i n i r - ‘ f l  I i t  • -‘ , it I t r i e d  i i i  O t t  C~~i i i ’ ~~t

~- — - --~~-- -~~~~~~~ -~~~~~~~~~~~ -‘-a,~~~~~~~~~~~ - -~~~~ ~~~‘-~~~~~ , ‘ a,a,_



C. Estimated construction cost $747,000.

A. Provide lac itities , princ ipally under Wall Street , based on 5—year
f lood , to :

a. Acconmiodate all local  dra inage  into Wall Street between Francis
Avenue and Mill Road .

b. Discharge into the natural drainage channel at Mill Road .

B. I)rainage from S—Mile and Country Homes Blvd. will be left “as is”
th r o u gh exiating culvert at Tieton Avenue , and flowing northeast
through natural drainage channel east of Wall Street .

C. A new t r i p l e — a r c h  cu lver t  under Tieton Avenue , which  can be f inanced
- i i t h  gas tax tunds , is es t ima ted  to cost $33 ,300. (1)

D. l’:stimated construction cost $462 , 000.

— I d e n t i c a l  w i t h  Concept  No.  3 excep t :

A.  D r a i n a g e  up s t r e am  f r o m  H a w t h o r n e  Avenue to  he d i scharged  in to  the
n a t u r a l  d r a i n a g e  channel  at a po in t  400 f t .  no r th  of  Hawthorne Ave.

B. Cat c h  basins and discharge p ipes , for local drainage between Haw-
t h o r n e  Avenue  and Mil l  Road , are estimated to cost $l1 ,400 .(2)

C. A t r i p l e — a r c h  cul ve r t  a t  Tieton Avenue , which can be f inanced  w i t h
Gas Tax Funds , is es t imated  to cO S t  $33 , 300. (1)

I). Est  im a t t -d cons t r u c t i o n  cos t  $255 , 000.

Cotj~e~~~ No. 5 
— Crit e ri a

A . I)ivert 2 t 3  n . I  .s. from Ci-d ar  Road to  City Pita .

B. :i ’tiil uc ’t i l l  i t  l t t - r  d r a i n a g e  t h r o u g h  ui i d - r r -, t ound p ip ing  — t i  run  I rom
I , i r i t , r r ’’ h o c - n - a  B l v d . c - i t  C a c t i n i  W i ’  to  O u t f a l l  i t  Hawt horne Avi - it nit - .

C . l i e - l u t i c  l i ’ - r s i o n  f a t - i l i t i c c - - -

( i ) l t i i l t t i l e d  i n  ‘ru -Ott t r i l  -

6 014 •
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I). Provide i’v er~~low p t p e  f rom C i t y  P i t s  to Country Homes Blvd. i)itch .

E .  Overflow f r o m  City Pits , based on 5—year flood , should l i t  s u r - l i . i r g c
this system.

F. F a c - J t t i e s  fo r  local d r a in a g e  between Hawthorn e Road and M i l l  k i d
have 1- c o n  e s t ima ted  at  $11, 400. ~~~

U. Estimated construction cost $767 , 000 .

Concep t_ N o . 6 — Criteria

A. Dive r t  253 c . f . s , f r o m  c ul v e r t  on Cedat Road to Cita P U s

B.  C o n s t . c i  t I c - e t c - n t  i o n  Pond at  west  aide  ot Cc u n t c y  Hom er- B l v d .
s ou t h c r t y  o f E xc e l  I l)r i  y e .

C - Unde rg round  p i pe from C o u n t  ry Homes Blvd . c u l v t - r t  no r t  ii~- r ly i i  to-

1, ina Way to p r e s en t  cu l v e r t  a t  P r i c e  Road .

D co t i Str ito I 1I~ t t-ti t I I) ! )  b ind  (in n ’  t h —, Id ~ - ct  ° r i  - a P 1  ~ l - o i n t  ‘2 (1 0 t~ i t

st at u t  W a l l  St FOt

F:. Co ndu c t c- unt ry J ’ onnea Blvd . lo~ a] d r a i n i g e  m t  i nt i k t  t i - n  I h t ’ r l y  01

Car l l i n t W ay .

F. C o n i c - t n t  s i l l  Streto Jr im age in t o I n t a k e s  a t :

a .  Pt I ~
- Road D e t e n t  ion Pond .

b . Pr -sent  ul  ye r t  n t i r t  h of ‘l ie t i c -  Av enu e .
c. Ca t h  Baa ins at j  ty  Avenue , Mount-i in V i e w  A v e n n i c -  , Hot I and A Vt - i c - i c -~

Wh I t w o r t h  l)r i~- , Cii l t g ~ Road , and Wes to v ~- t  R o , ij  -

d .  D i s c h a r g e  i r i t i c -  n a t u r a l  channe l  400 t e ~~t n o r t h  of hi a ’~’ t C -  rue Road .

I - Fan l i l t  I ic -s f o r  I I ci r a i ns  go ho tween Hawthorne Road ~ i i i  M i l l  R o i c -
hav e b een e s t ima ted  at $11 ,40 1) .

H .  E a t  ima ted  co ’ nj t  r u c t  ion cos t  ~,h l ’ -I , 000.

I I -  • N~ I ( 1  I t e r - i i

- \ .  !)iVei • toni ( t b - i t ’  Road , i l v i l c it to:

118 c - 1- . . - ci r ,i Itta ’i ’ V rr ‘i c - n C i t  v I r  i - i  ni t , i i t -  M i  t’ I i  .i 1 i t

1 / i’ . f . S .  — - I I  i t  l il gi t ron ( I t  v a c t ’ a 1)11 I ’ i c - c - I - I - t 01 • i —M i I

— 
i n  , i  i r i~~- t h i !  d m l  I r i s  i n t o  C o i n n  t t’ ‘, i a R I  vi i  -

1
’ 
~~ - t - S - t - I  t~~ n i a l o l i n  iti i i i  1-)

I

604 .’ ’ 9 1

( 1 ’  E o n s  1 d r a I n  t , i ~~p ’  i i i  i n  Lu ci ti c - c- e ; t  t~~ I i i
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253 Total from 5-Mile Plateau
118 c.f.s. Left to Country Homes Boulevard run—off.

B. All  dra inage , including this  118 c . f .s. to be piped from Country
Homes Blvd . at Carolina Way to outfall at Hawthorne .

C. No estimate of diversion to City Pit is inc luded herein.

D. local drainage facilities between Hawthorne Road and Mill Road have
been estimated to cost $11,400.

E. Estimated construction cost $758,000.

Concep t No. 8 — Criteria

A. Divert  253 c- . f . a . f r om Cedar  Road to City  P i t s .  (B y C i ty  of Spokane.) ~~~

B. Provide no ove r f low f r o m  C i t y  Pits.

C. Cons t ruc t  D e t e n t i o n  Pond at Excell Drive .

D. Provide underground pip ing from Country Homes Blvd., near Carolina
Way ,  to Price Road .

E. Construc t Detention Pond on north side of Pr ice  Road about 200 fee t
west of Wall Street.

F. Provide underground pi p ing from Price Road Pond , along Price Road to
Wall and thenc e along Wall Street to culvert at Tieton Avenue
(7 plus 00) .

G. Divert lii i’.f.s. down natural channel which runs northeasterly from
Ti ~ ’t on  A v e n u e .  This  represents  o v e r f l o w  f rom Price Road Pond , plus
12 c.f.s. in existing 2 1” p ipe under Wall Street.

H. Provide underground p ip ing from Jay Avenue (11 plus 50) to outfall
at Colloge Road .

I. The coat ~f lo cal dr i inc-ige facilitie s be tween Col loge Road and Mill
Road has been istinvited to he S16 ,500 .

1. Estimated construction cost  $2 ’)5 , 000.

(l ) Cost o Cit v not inc I ii ,li,i tO I’ll ’ ept ( i t  c - il



Concep t No. Y — Criteri a

A. 5,-ic -nt as Concept No . 8 except that no dr cc- nage Is c - t i  V e i l  c c - i

natural channel from Wall at Tieton.

B. From iie t o n Avenue , the o v e r f l ow  f r o n t  P r ice  Road Pond a n t  a ll -u - al
dr ainag e w i l t  be p iped under Wall Street pavement to t h e  - - i n t l a l l
proposed at College Ro d.

C . The cO S t  of local drainage facilities between College Roa~l i d  M i l l
Road has beeji esti rn it~ - c- to  he $36 , S00.

1-c- . E s t i m at e d  c o t c O t i  c - ct I n  oa t  $461 ,(lOO .

NOTE: The 1 i f f c -r c-n~ ~
- ! - O t W c i-u t he  c a t  m a l i - I i oats ot Cotu  c i t Non -c- S a c - i t

~ mi ght r c - - ,tniona h ly ~~~ aasessed c-~~ i i  i n a t  proper ty iwi i e  r n  a I on~ lit-
n a t u r a l  a c to r  courat between C c-i t ry Homes i t l v d .  aud l in ,
Avenue’, cc - -sui t ing ii, the heimef its at  Concept  No.  g f i i  t ii
from pub i Ii funds , o t Cc- l ’ ej)t No . 8.

N ’ . 11) - Criteria

A. Includes Jia Ic - i c - c  f rom - ‘ - M i l o  P r a i r i e  int o c u l i e i  a t  c - c - t i n -  k i d  ic--
fo il awn

From Cit y areas: lid c i  s.;
E r i c - i  Coung’’ i l - cc - i s: 1 35 c ,t .s. ; 53.

B. l n c iu d t - s  c - l r i c - i l c - i g c  f r o m  slopes on t iS t a r i d  wes t  s i d e s  01 i ’ ii it l

Homes Blvd. betwe i-rn ( ‘ e , j , i  r Road and Ca r ol  i nc - i Way, is  l i t  I Itiws :

From C i t y  ir an :  17 c . t  .5 . ;  191 -
C r c - n r c - n  C o u n ty a r i a s: 7 1  c . t .a . 8 1%

1’ . Ind uct -nc - ac - i l  dr ;i in~tgt , 1 .rn i tc - - i p al Ly from west c - - c - I d e  c - i l  W i  I t n - c t
from I i  t u n i s  Avenue t o  400 f i c t  north ot H a w t h o r n e  A v t ’ i n t

1). Disc  i i  g a  I c - i t i i  natul i I ic -h itme I at a p o i n t  ‘~00 f t - c t  n o r t h  01

Flaw r Ite m e ’  Avenue -

“, _ N i c -  ,1 i~ is i - c  anywh ’ ~
- n - ott. c- c - i !  l i st  l i t  ‘ i  -

has I a I lo t -a l ci r i  i n  i~~’ - i i i t  - a i t t  a t  - c- - t i  b c-is I c- c - i c  - c - i t  - , ~ C - I
Ros I l i i i  been i~- s t m a n  i c - I  t i i  h i  SI 1 ,400 .

U. Eat imni I n d  cons t r i t t  l i i i  ‘ - , ~~‘
-
~ ‘0 c - t ) 0 ,

6W4 .~~ ~
‘)

_ _  -—~~~~~~~~



Co~ç~pt No. 11

A. Iden tical to Concept No. 10, except diversion to take place at
College Road instead of at 400 feet north of Hawthorne Avenue.

B, Cost of local drainage facilities between College Road and Mill Road
have been estimated to be $36,500.

C. Estimated construction cost $814,000.

~~~~~ p~~ No . l2

A. Identical to Concept No. 11, except that 150 c.f s. is diverted to
natura l  channel at Tieton Avenue.

B. Includes special s t ruc tu re  at Tieton Avenue .

C. Cost of local drainage facilities between College Road and Mill
Road have been estimated to be $36 ,500.

D. Estimated construction cost $728,000.

Con c~~~L~~~j3

A. Identical to Concept No. 10, except 150 c . f . s .  to be diverted north-
easterly through natural channel from culvert at Tieton Avenue.

B. Includes special s t r u c t u r e  at Tieton Avenue.

C. Cost of local drainage facilities between Hawthorne Avenue and Mill
Road are estimated to be $11,400 .

D. Est imated cons t ruc t ion  cost $855 , 000 .

ç~~ç~ p t No.__14 — Criteria

A. Detentii n ponds at:

t-: c-.. -~- I  I D r i v e
b. Price Road

B. No diversion i t  e i t h e r  Cedar  Road or Tic’ton Avenue culvert.

C. All drainage in underground p ip ing beg inning at Country Homes Blvd .
near Carol Ln a W- t v  and end ing  at  out fa l l  nea r H a w t h o r n e  A v e n u e .

D . Cc - st ol b c-il d r i  m a  gc- f ac I l~ I t I es bc twe i- n l I a w t  bo r n e  A V I I U I C  and M i l l
Road h i s  been i-st ima ted to he $11 , - c - c - l0 .

60 q . s— 9 6
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E. E s t t i r i a t -d c o n s t r u c t i o n  c o s t  $900 , 000.

Concept_ No. 15 — Criteria

A. Iden t ical  to Concept No.  14 , ex e pt  that 150 c.f.s . to  be d i v e r t e d
down natural channel from culvert at Tieton Avenue.

B. outfal l into natural channe l at. 400 fee t  no r th  of Hawth o nne Avenue .

C. iac - bude special structure at Tieton Avenue.

D • Cos t  c - n t  c - n e a l  d ra l  ago  t a n - i l  I~t l ea be tw etc -n H a w t h o  i c - i -  - \Vc hir e n i d  C i i  1
R o a d  li inc - been e s t i n n i a t i to be $11, 400.

E - c - s t  im,i c- cc - I c- a n n  t rca t n - o c t  c c-a’ $ 791 ,000.

Lot ej~t N O.  I — C r c t e r i a

A. ,- c-c nit in-c- Concep t No . I -i , i c - i n e p t t h a t  o u t t a l l  oct -t i n -nc - cit c ,- I  i c - c - ~~ 
- k — i n - i c - I .

B. lost of 1c c - n c - il d r a i n a g e  fac  i i i  t i  c c -- - b e t w c c n i  Co L I  eg~ Rc -~~t I and Ci 11 R o , i c - 1

ha s been estimated to be $if 500.

C. I-nt t i c - t : i t i d cons t r u n - - t i o i c -  c- c - i S t  S750 ,000.

c2~~~e- t No.  17

A . Canal , 3 i ried with aspita l ti c c c -c - i c ret c , and p r o t c - ’ c- t i d  by a r c - 8 !  ‘t n t

c h a i n — i  ink  f e n c e .

B. ln c litdc - -n i t r  ipi t - --ii ch C.N. culvert at l i t t o n  Avenue .

C. t o  c - c - n c - i t  ~i s j c - l i i  I t i c  - c - r u -  ~ t ’t e 1 1n Iini,~, deduct $57 ,200.

Estima n-ed c o i n t m , i , t i o n  coSt $332 ,000.

~~)~~~~— 9 1
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SECTION 604 .6

Scope and Objec t ives

The 100 year recurrence flood flows for the Spokane River ,

Little Spokane River and Hangman Creek are determined and report t In

Section 410.1. Areas suhjtct to flooding on these same et r e ar i s ~~~

described in Section 410.2. The objci:tives of this secliuu ~re to

evaluate the Lmpact of ~~iteritial I l ’’din g , formulate afl t’r~ ,*t lye

struc tu r a l  a j i  nonst rut I i at ineth du I •~~~ anutement t I I ~~d A ‘

and hazard , eva lua te  these a l t e r n a t i ve s  and reco imnend ~i s~~lt~ ’ttH • u rs~

of act ion .

This s ec tion  i h a t  ~‘ol~~~~ £ ne~ with i n t e r n a l  ul!~i u i  1 ond

problems caused by raintall on the urban area or its Immediate env i rnn ’~

but rather with flooding :~.usca  b y major streamfiows generatet ‘~~ t e1y

f rom the u r h a ~ area. Urban f louding ~r b 1 ~~a- caused by del i ~‘len ies

the Ci ty  storm and combined sewer systems are covered in Section 500 .

Flooding problems in suburban areas presen t ly unsewered ar e d i s u5sed

in Section 604.5.

Overview of the Flooding Prob l em

Flooding from at,i — l n  ,
~i £j u q u f f  I i  is n t  h . en d m ai l ~~~~~~~~ ni in

th e Spokane tiban area. Thu I p r I  1 ~ii~ t i  i c t si c it e  t vi’ r~, ~m :j I I

areas wi th  low levels of damage and p roc t i~’a11y no threa t t o  l i t c .

Where future problems could  d e v e l o p ,  p r op e r  zoning ioul&t preven t  I I I L i !

u r r en c e .  Spoka ne i~ i i  ~ ‘ in  i U .S ~~~ nat i~~u w i d c  ~w cy H

Schne ithz W . J .  a n t  dd .~r d , .1 .E. 1974. E x t e n t  ~and Development ~~i

Urban ~
‘ I o ut ~ a . 1 ~ I c’~ I ( d 1 S C i  r cu  I a~ 601 - -j  . ~‘ f l f  54 .

604. 6- 1
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cities as having the smallest percent, 2.4 percent , in flood plain area.

None of the existing or potential flood control problems

impact upon the recommended wastewater or sludge management plans. The

existing City STP site has been determined by the City ’s consultants to

be above flood level and the potential site area for a Spokane Valley

treatment plant is not in the flood plain.

There are four urban sites which experience flooding and minor

flood damage; these are:

On the Spokane River

1. Peaceful Valley
2. Riverpoint (industrial area east of Gonzaga U.)
3. Upriver Drive

On Hangman Creek

1. From 11th Avenue south to approximate R.M. 3.5

An extensive area which regularly experiences flooding is the

area adjacent to the Little Spokane River, but with negligible damage

since the area is largely undeveloped at this time. There is, however,

pressure for suburban expansion in the area on one hand and a significant

public reaction favoring maintenance of natural conditions.

To put the total flood problems in perspective the following

table roughly summarizes the extent of potentially threatened development

at the above cited locations:

601e.6-2



Developed Area
S t r u c t u r e s  Involved Maximum

Location Involved 
- 

Acres 
_____

Peaceful Valley 20 residences , I industry 11.7 4
Riv erpoint 4 industrial/i post oft . 8.8 3
Upriver Drive 2 apar tment s , 1 residence NA 4
Hangman Creek up La  5 residences and NA NA

farm buildings , a
trailer court

it should be noted t ha t  Hangma n Creek prob lems i n v o l v e  in k

erosion and u n d e r c u t t i n g  as w e l l  as i n u nd at  ion.  Th oat  t ir e ot~ the  t

problems in the  Spokane u~ in area do not. a l l  f o r  i L i t  it  ‘ l i i  1

s t r u c t u r a l  responses. I t  is expected  t h a t  small s ca le  l o c a l  im p i  ovem ei it s

or n o n - - s t r ur tu r a l  approaches wou ld  be most appr op i I a ~ to a h a t  eii ~ 3i L ~ 3) 1

t lood damage and f lood damage p o t en t  i i  I . As a 1 r s ~ tc~ : t I Ot mu I i t  i

of possible speci f ic  responses , a br ief  survey is pi esented o~

gene ra l a lt e r n a t i v e s  to f l oo d  p l a in  management .

Flood Pla in  M.magement Alternativ es

General . Flood p l a i n  management a l t e r n a t i ve s  inelude a l l

possible measures  fo r  p revent ing  or redu cinp  I loud damage where  I lood

damage Is  d e f in e d  as i n c l u d i n g  not o n l y  the p h y s i c a l  losses  lut  10

inundat ion or undermining hut  the economic Impact  ot emergency  measures

r~~s 01 rn ” a ’ ‘ I L  . I Is a I so a k Oj  I f ora l p l a i n  m a i l .

mont  t ii  a ch i e v e  t i n  op t  l iuj in a c ’ . u ’ i n i & i l  dO d on’; I r u n u n  a t  aI use at t he

loud pla i n .

A I t  er n a t  ye f l o o d  p I a l  ii niana ~, emt n (  I nvo  lv , a a I ,  i t  Sp ot rum

a I St ru~ l i i  .i I nOd o n — s  i I I I I  . 31  ho qu t  . ~‘.i1  I ‘F i St il I S I I I  i i i t  1 I u t

604.6—i



of these techniques as categorized by Burges and Hillmer (1974).

Major Structures. This category is subdivided into four sub-

categories by function: (1) For reducing flow volume, (2) for control-

ling the elevation of the water surface, (3) for containing the flood

flow and (4) for bank protection.

Dams and reservoirs for flow reduction can almost be eliminated

by inspection from consideration for the specific problems in this

study due to their great cost in comparison with the damage potential.

These alternatives are addressed to the extent of examining the findings

of previous studies effecting the Spokane River and Hangman Creek and

to consider the applicability under the unique Little Spokane River

conditions.

The other three major structural alternatives are essentially

local in nature and are considered on an individual basis.

Flood Proofing. This technique includes various structural

considerations that may be incorporated in the original design of a

structure or added by modification to reduce flood damage. These

techniques are described in detail in Sheaf fer et al (1967) and U.S.

Corps of Engineers (1972).

These techniques have good potential where flooding depths are

small and where othe r measures are economically infeasible , a situation

common to several specific cases in this study. This technique is also

one of the mandatory considerations for the National Flood Insurance

Program.



the  Nat  lond i H ood I n s u r a i l c e  Pro gram.  One of the noii— st ItIC -

tu r a l  a l t e r n a t i v e s  to r e d u c t i o n  of the Impact  of flood dam age I s  a

flood insurance program . Such a p rogram has been made a v a i l a b l e  liar Ion-

al l y through the Nat ional Flood In s u r a n c e  Program (NFI I’ ) unth r t i e

Flood Insurance A d m i n i s t r a ti o n  ( F I A )  o~ the  U . S .  Depa r tmen t  at  H o c u s i n g

and Urban Development. This program is briefl y described iii th e

fo l lowing iu o t a t i o n  f i o m  a Hill) b r o c h u r e . *

“ Inaugura t ed  in  196 . and broadened i n  I 9h9 and I , t i

N at i o n a l  Flood Insurance l’r o gr a m  is a compreheu s iv e  i I a .n I
i i  f l o o d  dani t~~’ I r a ~~ei -t .  E o n .  It  enables  i n d i v i d u a l  p i  a p e i t  v
JWIIC  rs In I I aa I pro t i c  a I eas to at -qu i re  t a r  I l ie I i  r I 1 1 t ic
i n s ur a n c e  c o v e r I _ ~c a t  a I l o l I l I l l ,  r a t e - a .  At  t h e  Same L i m e , i t
r equ i res  that ‘eilunun .[ L ics w i t h  de s I g n . i t e d  I l t d  I ’ I f l L  ~ 30

adopt  t o o l p 1 a i i i  managemen t  measure s  to pr atce 1 - I ~ i in  I th e
devas ta t ion  a I I u t u r e  f lood log. I n  be e l i  ib I c  I or t ii i s
ode r a i l  y — su h s  Id I zed i n s u r a n c e  protection , t lie ormnuj i  i t  -, in

w h i c h  an i n d i v i d u a l  res ides  must  app ly to the Federal
I n s u ran c e  A d m i n i  t ra L i o n  ( F I A )  of the  [1 . S.  I ) cp a r tmeu t  i t
Hous j og and U r b a n  Development and meet  t h e  iii i 01 nuim req u I r o m e t i t s
c s t ;t h l i s h e d  by F I \  I t  p a t - L I  I p a t i o n  in  this bra t : im . a c e
an area is accep ted  in t he  p rogram , Inca  i lnsurant e agent a
w i l  I se l l  the  P°] j t s .

S i n c e  t h e  I nc ep t  ion ii the progr mni , F LA h i s  not i t  led mi & t h a n
15 , 000 communi t ies  tha t  they are  f l and  pron e  inn tha t  t h e~
shoiu l d apply  t a r  t h i s  spec [at  e iver a~o . F t  h h i s  t e e n  pro-
v ided  a map t e n t a t i v e l y I d e n t i f y i n g  hazardous flood prone

• a r e a s .  To be accep t  cd In  the program in i t in  I I ~ , a t ommun I t ‘
must submi t an a p p l i c a t i o n , pa r t  of wh ich  r equ i r e s  t h -  adop-
tion of m i n i m u m  f l o o d  p l a i n  management  r e g u l a t I o n s , such as

• a s i m p l e  buildi ng permit system II one does not  a l i e i d ~’ e~~i st .

t ’ l I I l i i i i , ~~~ i n  ia i i i  C i  t i t u s  a m p i  p i ~ e e o c uid I s
•c p t e d  In  t h~ i ’r ’ g i : i m , I nil iv  l i t  i i  a ’ p  i v  iwO ! I hr i e u g t i a u t
he & i i t  i r e  & iunmun I t ’, can m mcd i t  I ~ ~ I b t t  I ;  I

I n su i r an e  e t a ~ove r 1 ’ss a U I ) t o $ l ,000 oii .i s i n g l e  . cc  I I ne

*“H r fd ge w t r  trou b led ~~i I ’ r  14 I I I T D - - F I A - / i , - -h : u n i v  19 7 ’ .
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$100,000 on multi—unit dwellings, and $10,000 on the contents
of each unit ; and $100,000 on non—residential buildings and
$100,000 on their contents. The rate for residential coverage
is only $0.25 cents per $100.00 of value . Thus, insurance
protection for a residence valued at $20,000, for example,
would cost the purchaser only $50.00 per year.

Following acceptance in the program FIA will contract with a
federal agency or private engineering firm to provide the com-
munity with the flood data necessary to develop adequate addi-
tional flood plain management measures to minimize flood
damage . The technical information developed will include an
actuarial rate map enabling property owners to purchase an
equal additional amount of non—subsidized Insurance at
actuarial rates once the additional flood plain management
measures are adopted for their area . The map will be accom-
panied by a study containing sufficient technical data on the
special flood hazard areas of that community to enable it to
formulate these measures.”

Within the study area, progress has been made toward implemen-

tation of this program. Flood Hazard Boundary Maps have been prepared

by FIA for the incorporated and unincorporated communities listed in

Table 2. Also shown In Table 2 are the communities that are eligible for

National Flood Insurance as of July 1975.* Most significant to the flood

problems discussed in this section is the fact that both the City of

Spokane and Spokane County acting for unincorporated areas have esta-

blished their eligibility under the NFIP and are therefore committed to

establishment of acceptable flood plain management measures.

The FIA mapping of Flood Hazard Boundaries in the study area

identifies many more areas subject to potenti al flood damage than arc

addressed in this section . Refer to Table 3 which lists the flood

hazard area identified by FIA mapping. Within the C i t y  of Spokane , four

*Weekly lists of currently el i g ible communities ir e published by FIA.
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at. the 7 areas identified are considered in this section. The Iden t I-

fied areas not considered are unoccupied riverbank . Of the identifi ed

flood potential In rural areas and small communities , only the l ower

Little Spokane , Rockford and Tekoa have had significant problems. P1w

l ower Little Spokane Valley and Rockford are considered in this section .

Tekoa is not included herein since it has been the sub j ec t  at  recen t

Corps of Eng ineers reconnaissance  at  ud ies in 1 966 and 1970.

Communit i e s  h aVe one year fron i  the date at  ident  i l l  i t  i c e l t  I t

which to e s t ab l i sh  e l i g i b i l i t y  under th e -  N F 1P .  Five c omm un i t  l e a  i i  t i n

s tudy  area have had t h e i r  hazard  areas Ident i  f ted and mapped l i i i  ha~

not es t ab l i shed  t h e i r  e l i g i b i l i t y .  They ;ir e  1 isted l , e l tew l o t  t i e r  e i i i i i

the  date one year from identification :

Date One Year  From
Community I d e n t i f i e -~et ion

Fair field 11—08—15
I i t ah 12-06—75
R o c k f o r d  I 2 0 6 7 i
I~’kaa 08— 3 0 7  ‘1

Waverly 11—15—7 5

~; i i e c e  the primary condition of eligIb ilit y under  t i t ~ NI - IP i s

adoption of certain flood plain management techniques , they ahauld be

understood us defined f o r  this purpose . These requirements , enl  ~) r c i a l’ Ic

i v  fc. ° r l  .? ‘f l t  t o t  i i i  ~t r L a i n  11 011 L i ~~~ iic~u t i 0  l f l  t Ii  d l  C i  1-10 Ii i t  i i , ,

make I t  I I n i t , e t - - l a i r v  for l i l t -  a t  i d y  t o  i-eceimin end t I i e~ ui l i , i ; l i ’  es

ftc ’ NFU’ p r o v i d e s  u b - I  In i t  ion i t I l ood p l a in management it~

fo l  l ows :

bO’4 . 6-7

~ 

—~~~~ ~~_~~~~~~ _ __ • _ •_ •;~~~~~~~~~ 
~~~~~
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“Flood plain management means the operation of an overall
program of corrective and preventive measures for reducing
flood damage including but not limited to emergency pre-
paredness plans and any regulations aimed at the future use
of the flood plain. Such regulations refer to specific local
codes and ordinances which provide standards for the location
and design of new development within flood—prone areas. These
regulations may be adopted in any manner that Is legally
enforceable for a particular community, and typically take the
form of portions of zoning, subdivision or building regula-
tions, or a sp~ftal purpose ordinance such as a flood plain
ordinance...

This same reference goes on to define a minimum standard of

flood plain management for the purpose of NFIP qualification as consis-

ting of the following community action :

“(1) require building permits for all new construction and
substantial improvements and (2) review the permit to assure
that sites are reasonably free from flooding. For its flood—
prone areas , the community must also require : (1) proper
anchoring of structures , (2) the use of construction materials
and methods that will minimize flood damage, (3) adequate
drainage for new subdivisions , and (4) that new or replacement
utility systems be located and designed to preclude flood loss.”

and further:

“that all new construction in identified dreas of special
flood hazard be elevated or floodproofed to the level of the
base flood .”

One of the important tools of the NFIP is the delineation of

the special flood ha~ nrd area  which is d~~f i n ed  as the area inundated by

the event w i t h  one percent -I-iance of occurrence in any one year , also

re fer red  to as the 100 year f lood . The 100 year flood flow is f u r t h e r

~~~From “Questions and Answers , Natio nal Flood In su rance  Program ” in HUD
News March 10 , 197 5.
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defined as that determined by the Log—Pearson Type III statistical method.

This is the methodology used in Section 410.1 of this study. The profiles

and water surface elevations developed in Section 410.2 are approximate

since they are developed from existing available profile and cross sec-

tion data which are not of a quality to satisfy the NFIP requ irements

to establish actuarial  rates .  Presumably these more accurate data will

become available in the f u t u r e .  The NFIP law requires that the necessary

technical data be provided at no expense to the community involved .

Regulatory Control. The NFIP makes the adoption of ce r ta in

regulatory controls of the flood plain mandatory . Note that  the above

materials contain the proviso that  these regulat ions be “1 eg~eI1v enforce-

able. ” To help communities solve the problem of developing l e g a l l y

enforceable s ta tu tes, the Water  Resources Council (WRC) has spa t ~t-t e r c s 1

a legal research to develop model s t a t u t e s .  The r e s u l t s  of this r e s e ar c h

are presented in a two volume work t i t l e d  “Regulati on of Flood Hazard

Areas to Reduce Flood Losses. ” Burge s  and H i l i m o r  (l 9 i~~ proved~ t u r t l i e r

in fo rmat ion  on f lood pJ~ain zoning .

Control of developmen t and opt imum use of the undeveloped

lands subject to f looding along the Li t t l e  Spokane River  w i l l  depend on

the adopt ion of appropr ia t e  statutes by Spokane C o u n t r y .  G u i d an c e  in

the f ie ld  of s t a t u t e s  is beyond the  scope of t h i s  s tudy  e x i e p t  by

reference to the WRC sponsored p u b l i c a ti o n s .

The goal of r egu l a to ry  c o n t r o l s  is to c - o u t  rol t h e  uses and

kinds  of c o n s t r u c t i i r n  in the f lood  p l a i n  to m i n i r : i ; ~e f l ood  damage w h i l e -

leaving the lands I t i  p r i v a t e -  ownership. The p r i m a r y  c ons  i d e - r a t  i on  i n

604.6—9
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that this goal be accomplished within cons titut ional and legislative

constraints.

Non—regulatory . One of the alternatives to control of pri-

vately owned lands subjec t to flooding is the acquisition of those lands

by a public agency for dedica tion to flood tolerant uses such as parks

and open spaces . There I also the possib ilit y of the land being

acquir ed by a publ ic agen cy for conversion to developable land by

structural means such as fill ing, bank protection or levees for either

public use or re turn  to the private sector for redevelopment. These

considerations have general applicability to several sites in this study .

Warning and Evacuat ion or Emergency Protect ion.  One of the

responsibili t ies of the National Weather Service is continuous moni-

toring of wea ther conditions for the purpose of developing advance

warning of conditions likely to produce floods. The warning from National

Wea ther Serv ice River Forecas t Center (in Por tland) is disseminated over

the communications network of the National Civil Preparedness system

which is tapped by local agencies including the City and County of Spo—

kane . The Washington State Emergency Services has management responsi-

bilities for coordination of effort in responding to notification of

emergency conditions . Thus there is a well established system for flood

w a r n i n g  and the i n i t i a t i o n  of ac t ion  f o r  emergency response , whether it

be evacuation or temporary protections .

Within certain constraints , the Corps of Eng ineers also has

responsibility f or emergency f lood pro tec tion to the ex tent of pro tec ting

existing and maintained levees , and oth er  Oct ions where there is

604.6-10
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“ imminent danger ” to public property.

For areas t h r ea t ened  by the  Spokan e River advance- w ar n i n g  b

on conditions in Idaho has provided ample notice of high water conditions

which has permitted e m e r g e n c y  preparations Such as sandbag l ev e e s .

Land Trea tno.± n t .  A number of aiternat lye measu re’ :; for c1~-cr & - .as—

ing runoff and increasing i n f i l t r a t io n  or r e t e n t i o n  - i r e  shown in T a b l e  1

under three general kinds  of land use , agricu ltural , forest mid u r b a n .

For this study, the amount ot urban land c c - l i t  ribution t ii major :;t r ea l -c—

flow is negligibl e . Refer to Sectio n 604.3. For th e’ waN e ~1ic f i f  t h e

Spoka ne Rive r in Id aho , t h e  p ar t  i on  i n  a g r i c u l t u r a l  l a n ds  i n n  I so tic :. -, ii—

gible , leaving f o r e s t  1 in Is as t lie- primary c ’uh- e r n  . Hot for- a and

agricultural lands are r I bc i  t a iv t a t lie Lit tic Spok ici ~- aud II :ill ’~i: t . II Cr eek

watersheds .

The w at e r s h e d  w i t  I ~r u - a t e s t  need f o r  Inc r e ;ined i t -i t i  It r a t  ion

or r e t en t ion  is Hangman Creek . ‘ft i a at  r e - , c m it; ext reui ;e 1 v I la a l v due  t &‘

the combina t ion  of slope , soil  t ype  and i~~r ie cc ’ct ur al pr;ic t ice: . F i r

more c r i t i ca l  to the  area t h an  f l o o d  c o n t ro l  is r e ’du ct  ion in cr~cs i on  of

the va luable  Palouse soil  a .  For di Sc USS I on at pens i b Ic i cicrove -l ue - ul t S 10

r e t e n t i o n  in c o n n e c t i o n  w i t h  ugr cii i turn I plO c ’ I ic es re f e c  I a Sect  i ecu

312.6.

- 
~~~~~~~~~~~~~~ ~~eS t o Sjc - c - L i e  i i o h h e ’ m ~~. i i e  1 o i

going alternatives are ce ’nside’ue ’c f i r t h e c r c r ;  I 1. lii I I Iv .ec ~~ pol- t j  n i t  e - -

ness to sol ut Ion of the  spec i f Ic  p r i c hi  1 ems in t be a t  iidv In i i .  r c ”  c i n d e r

of this sect i on .  T a b l e ’  4 Ci o v i c l c s  1 e’h ec ’kI jot ~c l i i (ercol t j V ’ o  c i ’n ~

s idered and t h e - j r  app t i c t h ~ l i t  ~ I ’  cn~ h a r ’’ e I I i i  s I t e . ~t ’ i  e i t e  t i ~u r r -  F

for orientation ot specific s I t e s  act Figuies A tlc r - . --i ~~ i I .
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The mandatory actions to be taken under the NFIP are key

actions and are all or part of the recommended plan of action in many

cases. These mandatory actions are assumed to be taking place in any

case so tha t the f ocus in this study is on additional actions not re-

quired under the NFIP. Therefore , in Table 4 , Flood Insurance,

Flood Proof ing and flood plain managemen t thro ugh Regula tory Control are

assumed to be given in all cases.

Spokane River Problems

General. The Spokane River is well contained in its channels,

with substantial freeboard even at the 100 year flood , throughout the

stud y area except at three locations. These three locations are at

R.M. 73.6 at Peaceful Valley , R.M. 75.5 to 76.2 designated Riverpoint

(east of Gonzaga University) and R.M. 76.8—78.0 along Upriver Drive .

604. 6—12
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The flood of January 1974 was crea ted  by [Los  ot !e h , iQt) L I S

which  approaches the calculated 100 year flood flow of 52,000 The

channel section is such t h a t  the calcu la ted  add i t iona l  dep th  at the

100 year flood ranges t r ou t  0 .6 f ee t  in the v ic in i ty  of P e a c e f u l  V a l l e y

to 1.5  icet above R . M .  75. Thus t h e  level of damage sustained during

the January 1974 flooding Is a ~uh~ i an :  i c  I me- a sure  of t h a t  t o  ce e x l u - c  Led

b y the  100 year f lood.

ficere lire- no off i d —- I ~c -  noi:~i l e c t i — . l epo! LS I c c i  the - I n u c c a r .

t 974 oxp eru -n~ e. Th~ i :npo ta I C  r i l e d be1 ~ t a r e  based pt m a n  I i -  - i

news covera;’o and aerial photos .

-\r I c l a u t  t l i r e c  days warniag W e r e  3~ 1i~~l~i t- ~ c ii , OC V c i -  . 1  a

. J a r i u ~~t y  191-c 1 e a k  an-i ~~ n i i J a t  ad - ; -  e w ar n ing  ..- -aid he 
~~~~~~~ 

t e d  f a r  c l i

u ’aj or flood- . c~u c -  o t e e .: r u t  i ng  foci of Coeur D ’A lene  Lake . I I maj o r

i l-~uJs on t:e 
~t ”- -’°~

’ River ori g inate in r~~u i i t I
. 

t r a c t  t h  L o c - u : r  l)’Al ’ ne-

and sr .  J o -  i - e v e r  l i t  i d a n e  .iflci dl i’ r e - i  ‘ c’ - - 1 as j . t c ~ I ca-oS i t )  t l i ~

~cpOKa e; ~~ t e l - c c~u -  ec t )  i i .  ease  111 singe i t  ( a c u r  i i ’ e~ l e n e  ~~~~~~ N ,n f

tor ing of ~~~~~‘ - - r  D ’A lo :e and St ,I - a~ ~;c.ge ’s provide ’s t i m e ly  W . e i  ii i c u ~ - i i

the  coming i i i ,  r e m . e  in  Coeur D ’ A l e m ce t i n g e .  l e t s  pra e. t i c c  o c s  i i i  t i  l e t

du r ing  m c i - i c y  ~ ~7!e w i t h  i i i  i esul I i .  I the  i - i  t y  of Spok an e -  h ad ~

i t  i zens iii t h e  I I nod c r a n e  areas and had ci av ided sand and S i j i l c i  h i 1 ’;: f , n

I OU1~~u : - ;c I - ’  ‘i t O °- C ions ii ’ dv, ; :  ‘ - . ‘ c , : i i i  r - 1 r~~ - ‘i r e - t li ; i t i c -

t J V C I  S t J g  c .in i Li c : e ! e L I -. c i  f I II f: , I ,~~~~ j I  ¶ : c j l c i t

R.t1. 73 ,L. Peac - t u f u L V a I ~ ,~~~. l i e  t o l d - n t - u  p e N c i L i a  t y

a l t  pc - t ed  j~~ approx imately I Li .ccr’ e c c T t . c l c c i n g  2() s i i ; ~ ’. c . e t e i l l v e

~c i eeS and c e i C indust r t~~~ e st : ’c - L - i r . ‘e :  or t a l- ’i gu i  e A .  f c c - S e  t c l ’ i 1 t 2 ; ,

1-04 .6-H
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are on Water Street from just below Cedar to the river bank and on Main from Ash

to the river bank , all in the City of Spokane. The maximum depth of

potential flooding is estimated to be 4 feet and the length of riverbank

involved is approxImately 1500 feet long.

The January 1974 flooding of this area is estimated to have

been within 0.6 feet of the 100 year flood. The damage experienced in

January 1974 was conf ined largely to flooded streets plus the yards and

basements of about 12 residences and an industrial building.

The estimated potential damage with the 100 year flood and

fa ilure of temporary sandbag dikes is ex tension of street , yard and

basement flood ing to a total of about 20 homes with first floor damage

to some. The single industrial facility in the area is a casket fac tory

whose concrete floor is above the flood plain , the flood potential being

prima r ily to the storage yard . The residences in the area are single

family wood struc tures, most over forty years old .

The assessed valuation of the casket factory is $41 ,000,

land , and $104,000 , improvements. Typical single family residences in

the portion of Peaceful Valley subject to flood threat have assessed

valuation of $450, land , and $2 ,900 , improvements . With approximately

twenty residences and the casket factory in the flood threatened area ,

the total assessed value of improvements in the area is $162,000 eq ual

to a market value of $205,000. The damage potential due to flooding

is only a sm all part of the total value of the improvements. If the

max imum damage were 10 percent of market value , the damage would be of

the order $20,000. There are no records of actual damage due to

60 14 .6 —i ’s
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historical f loods  bu t  it. Is e st i m a t e d  t t i c ~ the damage ‘~~c n t a r  L b S  t hai.

this level .

R . M .  75 .5—76.  u~~~~ t c j ~or z ~~~~~U ) .  The t o t a l  a r e a

a f f e c t e d  on th e  r ight bank Is approximate l y 24 .2  acres of which 8.5  acr e s

contain development , all i ndus t r i a l . Re f e r  to Figure B. The developed

area affec ted is on Columbus Street between Trent and (~~r 1cigtiol 1 . at

Spr ingf ie ld  f r o m  Cinc innat i  to the r iver , Superior  S t ree t  in 1 )t ~~ aide,

of Spr ing f t e l d , t h e  west side  of the Po st  ) f f i c e  and the r i v e r  ~u c l e  or

buildings at t h e  f o o t  c i t  c i l l  i nn a t i  end f lo lumbus.  Maxima;: depth C l

tlooding is es t imated  to he 3 f e e t .

The Januar’ .i 97~
’e f lood ing of t h i s  area is at  lm ,-~; c-li to t i a ’e-

been within 1.5 f e e t  of t h e  100 year h o c ] .  Damage was l irate -i ~. o s : e c t

r l o~- -J ing In the areas d e c . c c i b e d  above i a - ~ - ;h1tt ~ the wes t  s i de  e; t b c -  ‘o s r

Office. The railroad e in i -n ’ :h rect  m a r k e d  r i c e  l imi t i t  I b oding -- -~~~ the

t 1 0 3 i  .~ide of -~out zaga  l i ie ’ 0-:;i~~t ~ bake A r L I a t  l ’ ’cc ~nue a )ll i t of  t u : e  r i v e r

when the f] eod f low c r - c a s e - i  ovec f t c ’  r o a d t  : 1 which f l a t  ma l iy  s e p a r a te s

Laka A r t h n r  f r o m  the r i v e r

Ih o  e x t e n t  of damage as c o m p a t e l  ~~~~ th  the  J a m i u ~ ] Q 7 4  f i ac ;

‘ . iuseti  by  A dd t~~~t c of ano the r  1. to 1. ‘~ feet of depth at the 1C~0 -~‘eac

flood is impossible  to e v a l u a t e  w i t h o u t  p t e : c l s e  f l o o r  e1e~~i t l o u s .  The-

O c e , e  involved would  not be expected tc  he m;~ h greater but thi ~ a dded

1 1 I t i  . . - -  ei~~ ~ r c  . L . i y  C ’a t e  ~ e c L~~ 5S L I .  t t  .. ~~ t i c  l e e

1~ e n g t I i  c t  r l ’ ’ - i h c i i ; k  ., i ~~ ~~ : c . . e L i .  p~ :: 1 i ; u o L ,  ~~ ~~t l k c  i t

a dj a c e nt  to t i -  I t  ‘1.1. ) ; )  d t-~ H ,~~r I. i1  a .~~~~. -~ t c  t i .~ ~, f  4 dhd

i c \ . -o lve d  I t  cc o v er b — t nk  ad j ,c. ‘ t i l t  to Li ke  A r t h u r  Is i n cl u d e- I



The two parcels facing Superior Street have the maximum flood

threat. The parcel north of Springfield (17534—0216) is vacant and has

an assessed land value of $11,680. The parcel south of Springfield ,

occup ied by Dorsey Bros. (17534—0215) has assessed land value of $32 ,000

and improvements of $159,520. The Dorsey Bros. parcel contains a con-

crete block wall open—sided vehicle shelter and some smaller build ings.

Damage potential to the structures is small.

The occupancy south of Trent Avenue is described as follows:

The parcel southeast of Hamilton and Trent , with river frontage , is

occup ied by Corrugated Metals (517534—0563) assessed values $3,880, land ,

and $49,440 , improvements. The parcel south of Front Avenue, with river

frontage, is occupied by Taylor and Edwards Warehouse (T 1754—050l),

assessed values $36,000, land , and $115,040, improvements. The damage

potential to both structures is small since the floors are high relative

to the adjoining ground. The only other improved parcel south of Trent,

occup ied by M. Mikelsort Equi pment and Supp ly,  appears to be high enough

to be free of flooding threat. The Mikelson parcel (T17534—0502) has

assessed values of $30,320 for land and $134,080 for improvements. The

area southwest of Trent and Cincinnati Street extended is railroad

property and was about 40 percent inundated by the 1974 flood ing. It is

par t of the oper ating railroad property and a separate valuation Is not

available.

The Post Office structure west of Cincinnati and north of

Trent Avenue is above the flood level hut the surrounding ground on the

southwest and nor thwest  appears  to be floodable  up to the  bu i ld ing  l ine.

6014.6-16
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There are no Improvements south of the railroad embankment

along the south edge of Gonzaga University . The high water observed

on the left bank in January 1974 was limited primarily to undeveloped

land. Some limited flooding was experienced adjacent to the river

between the Upper Trent Avenue bridge and Broadway, and a t a marina

upstream of Division Street , however no s t ruc tura l  damage was reported .

R.M. 76.8—78.0 Upriver Drive. The area affected is approxi-

mately one mile long on the north bank of the river between the Mission

and Greene Street bridges. In addition to Upriver Drive itself , a h ouse

and two apartutent buildings are threatened . Refer to Figure

In the January 1974 f looding , the road pavement was f lo o d e d

throughout most of i ts length , par t icular ly  adjacent to WashIngton Wate r

Power Building and east from Granite Court to Smith Street (extended).

These sections remained flooded until flow dropped below 40,Ih)d c1~~. i l.e

1974 flooding approached the foundation lines of the two new aparrncen

bui ldings  east of the intersection of Crestline Street  and U p r i v e r  D r i v e .

The approach was closest to the new 67 u n I t  Edgewater VIl lage wher e  i.~~i to

diking and removal of carpets  and f u r n i t u r e  was done in a n t i c i p a t i o n  of

poss ibly  higher levels. The most seriously threatened s t r u c t u r e  was the

single family residence at E 2315 Upriver Drive where a four foot  hi gh w a l l

of e a r t h  and sandbags was c o n s t r u c t e d  an three  sides of t h e  l o t .  The

Icoir ~- Is r e c e n t l y c o n s t r u c t e d  S i - c c  In the over $:c u , 000 c la -~s. The l ch ) -  Vt  - A C

f lood which im es timated  to be ’ l . t h e e L  h ig h e r  stage  m ica mc  f i t  197-c I i

could be expec ted to begin en-: ro ach i i ng  on the ground f loor level  at  the

apartments and threaten f ie  residence wi th  f lood ing about -~ t e e t  deep.

The a d d i t i on a l  1.5 f e et  of dea t h would approach  seve ra l  i t a l i c - i  li !- - e l l i a ~~s

but  probably would not  a aa si i go  i t  I - . mc . t damage .  The F e!  -~~c j i lt  C c t U a  1

structure damage in the 1~t i .~4 flood .
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~,p,okane River Alternatives4 
‘Evaluation and Recommendations

General. For all three locations, the feasible structural

alternatives appear to be limited to levee construction, or in the case

of Upriver Drive, raising the road Itself. Channel improvements and

management of river flows out of Coeur D ’Alene Lake as a means of flood

reduction for the Spokane River have been investigated in depth by pre-

vious Corps of Engineers studies which are summarized in House Document

No. 531(1). These previous studies conclude that neither channel im-

provements nor Coeur D’Alene Lake management are cost effective and

feasible alte rnatives . The conditions which caused these alternatives

to be rejected In 1950 are essentially unchanged and there are no new

considerations which would justify reexamination of these conclusions.

House Document No. 531 also includes consideration of Impound—

ments on the Coeur D’Alene River upstream from Coeur D ’Alene Lake for the

multiple purposes of flood con trol, irr igation , power generation and

recreation. The flood control benefits below Post Falls are a very minor

element in the evaluation of these dams. Since none of these Impound-

ments are currently under considerat ion f or implementation , this alterna-

tive is not considered significant to current flood control problem

solving .

Peaceful Valley . At Peaceful Valley a straightf orward struc-

tural solution to prevent flood ing is physically feasible. This would

consist of a combination of flood wall and levee extend ing from under

~
1
~~Refer  to U . S .  Army Corps of Engineers (1950).
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th e Maple Street Brid ge west approximately 1 500 feet t i c  t i - c’ inte ’ hi gher

ground beyond the City sewage lift s t a t  ion. There Is an exist l u g

crete wall about 300 feet long between the casket factory and the river

hut this wall was too low by at least two courses of sandbags d u r i n g  t h e

1974 f looding . There is insul I 112 1. - l i t  space t o  construc t .t levee f r o n t

the Maple Street Bridge west about 700 f e e t , includ i ng the s e c t i o n  w i t h

the exist ing wait. A permanent streictural solution would consis t  of /00

f eet ~~t concrete f lood  w a l l , up I c ’ 10* f e e t  h i 1;h but avet cIg 1I I ~~ 7 t c t

and 800 fee! t ol earth I eve ’ c- w i t h  s lope pr ot  ec t Ion , tip I C )  8* - , I • I 1W

and averaging b fee t  high . The’ estimated construct ion cc c s icC t hiI ~-

improvement is $150,000 CXc ’ Leus I Ve ’ of r i g h t — o f — w a y .  ‘ l i m e ’ ohs1 - t v~ - c i  d.o! . ~~ t

potent ia l  appears to be s i g ni f i c a n t l y  less t han the l)rO I>&tSe ci imp  F ’ V - ’ I t i e ’ L l t

and can not Ice justif Led on a cos t—ben d i t  bas Is. ‘l ime dee’ i s  i cu  I a C i k e ’

ac t ion would have to be based on soc ial or p l a n n i n g  c ’onsldv r ,i-t ions.

Peacefu l  Vai l  cy es p r e s e n tly  zoned R— I , mu I t  i p I c - I , i i ~i :

res idence , a I t hough the ’ present  Oc c u ipaumcy  is s in g l e  I tiifl I I a i c c i  c c i i i ’  I t ~t : c t

indust r i a I u n i t  . The 1 965 comprehens ive  p lan ‘~~~ ca u s  I or Pe tI t  c - I  u I

Valley to become an element in a major riverside park. ‘l’hme 1 c l 7 ’~ i 1 V e I ~~

fron t development p laui~’~~ 
(‘ails for private redevelopment of Peacet cil

V a l l e y  to garden apartments. The decisions Icr implementation c c l  f l o o d

con f r I I mpre evement 8 a ui - depend  ent  u pon the p1 annl  t~~ gao I s a Oil C. l ie i - nt I

*A l I protec t i V St  r i i e - t c i c ’ i ’ h o t  i~~ t S I t i c  h i t e i c -  I f e e t  I i t  t I )  a d .
U) Refer t c c  Spokane Ci C v  I ’l an Ceumm i ss Ion  ( I  ‘~ 8 2 )

R e f e r  to  Spokane C i t  v P l a i t  Conunt su 1 an t I %5)
~~Ref or cc Spokane Cit v P l a n  (annn i asian ( 1 9 7  I)
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of their achievement.

Eventual park use, which could be designed to tolerate infre-

quent flooding, would indicate no need to implement a flood control

improvement. Redevelopment which implies the removal of the industrial

building suggest that construction in the restricted space between the

building and the bank would be premature and that the improvement should

be designed after the building is removed and would include f i l l ing the

entire area to above flood level.

If the area is to remain as it is Indefinitely, the plan as

described above is functional . An interim solution to the Peaceful

Valley problem could be considered . The levee portion of the permanent

structural improvement is about one third of the total cost, abou t

$60 ,000 , but would protect more than half the length. If this part were

built it would minimize the temporary protections needed where the

costly wall is required . With the usual ample warning of high water ,

this shorter length should be manageable for temporary works .

A diking and drainage district is a possible inst i tutional

arrangement to implement the improvement if acceptable to the owners

involved .

Protection of Peaceful Valley by a wall or levee is not

economically justifiable for the damages sustained . Although a diking

and drainage dis t r ic t  formed by the present occupants  of the area Is

possible it is highly doubtful that such a plan would meet with public

approval due to cost for even partial imp lementation as described above.

Also , the  local r e s i d en t s  should not he asked to make’ ,-~ long—t erm

commitment  in the tibse tuce of a conf  i rmec l C i t  v p l a n n i n g  pci ( c V

601$ 6—20
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1 anything is to he done , It ~,- ould piobably have to be done w i t h  the

assistance of the C i t y ,  i t  is reconuuended t ha t  the C i t y  c l a r i f y i ts

long term goals for th is a rea wi th  recognition for bo th the f l ood con-

trol Implications and the  disp lacement.  of individuals which is always

inheren t in a redevelopment. Only with goals set and an approximate

t ime schedule could the j u s t  I f i cat  iou of C i t y  p a r t i cl p~ct i t i ~ - c -  ~‘~~- - i i i ~ .

ted . The Implem e n t a t i o n  of f lood c ’On I rd f o r  the Peacefu l  V ol  ley  , ir c ,i

is not separab le  from ove ra l l  p lanning decisions . i lic f i r s t  pi~~t

s i t e  to any ac t ion  is the  f o r m u l a t i o n  by th e ’  City at  a d e f i n i t e  p . i l  t

and time schedule for the status of t h e  a r e a .  The second p r e r c ( t t l i 3 I t e -

It the necessary earth foundat i-a n exp L o r a t  iona t o  dc ’t e ’ i m e u i c -  t ie.. t i c ’

cal cons t ra in t s  on levee c o n s t r u c t i o n  and mako possible ’ , m c e { i l t e -’ 1  , e e ~~t

e s t i m a t e  based on • •) na  t r i l e - t. I - - ~ a i d  ii - ) I )  a

south of the railroad track (located at Broadway extended ) ~~,1; ? i c t i e ’ iI

M —l l i g h t  indus t r ia l  me 1965 comprehens ive  p on~ ’~ di  a i gn,i t

the R i v e r f r o n t  area as a r i v e r f r o n t  c o n s e r v a t io n  area t i c  be d e v e ’l e c p e ’ c I

by acqu i s i t  lofls , easements em zoning . The 1974 d e v e lop m e n t  p 1 t in 1 c t

the Spokane River~
3
~ des ignates t h i s  area for upgrading t o  indus ti i , u l

pa rk  and reconunen db  e x t e n s i o n  of puhi  I c  ownership of t h e  r i v e r b a n k

t h r o u gh t h e  , , u - -~a .  Puhi  l i i  i i s ~~t I c - t i  of t h e  r l v a r h ; i t u k  and

inc l uding removal of i ru c - t u t o s  tin the r i v e ’ r b , m u k  vould yr eai - t l v  a t  t i n t

( I  
~~~ ‘ I c )  ~ 1 ’ a k , i t l e ’ C i  i v  I’ I ;t ui  i n  s -  j o l t  11 1 1  2)

“r C a ~ p e i k o i h  (1 Iv  P l a n  C~~nuii is s I o i i  I
4 I ) ~~ , , f c -~ ~~~ 5 1 c c c ~ i i t - ~ 

( ‘ I \ ’  P1 - cu ~t t!ttr c ISSI(’’ t (1 4 1 .
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any flood control implementation. Therefore , City goals for river front

acquisition and open space development require consideration in formula-

tion of alternatives for  Riverpoint as they do for Peaceful Valley.

Since there are no specific plans or timetables to undertake

public acquisition of the riverbank or for general area redevelopment ,

the discussions herein must be conditioned with these planning uncer—

taint ies.

The Riverpoint area experienced flooding in 1933 which led to

the consideration of a levee for protection . The levee project and its

feasibility are described in House’ Document No. 531U) as follows:

“The levee project for flood protection along the right river
bank of the Spokane River in the vicinity of Trent Avenue,
Spokane, was adop ted June 28 , 1938 , but was never cons t ruc ted .
Subsequent investigations disclosed unsatisfactory foundation
conditions that make the construction of the levee impracti-
cable. Because of this and the fact that local interests con-
sider the project undesirable, it is recommended that the author-
ized levee project within the city of Spokane be abandoned .”

House Document No. 53l~
1) also covered consideration of speci-

fic channel improvements as a possible means of reduc ing the flooding

depth in the vicinity of the Trent Street bridges and concluded that a

combination of lowering the sill of the Upper Falls Dam and upstream

channel improvements would succeed in lowering the flood stage by only

9 inches at the Trent Street br idges. Channel improvements were not

recommended because of the hi gh costs and small b e n e f i t s .

The re jec t ion  of levee and channel impr ovements as possible

~
1
~ Refer to U.S. Army Corps of Eng ineers (1950) .
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alternatives by a previous study would appear to preclude ,cimv solution

to the flooding problem other than to vacate the affected areas and

their designation as flood plain or to redevelop the area with fill

above the flood plain .

Recommended actions are as follows , considering the riverfront

by sections from west to east.

1. No a c t  ion is rec’ommende’eI for the ’  sect  ion betwe en Lake

A r t h u r  and t h e - r i v e r  O t i s  I I a t l ie  r t l  i i  rood e m b a n k men t  on

H r o t i ~h w iv ex t ended  s i nce  the re ’  is no d i v e ’  lopmen t  suhj  c-ct

to da rtiage . I f  an o I cment of the linear w i t  or f r o n t  pa rk

is developed here , the  re-tad bet  W c e ’fl Lak e  A r t h u r  and the

river could be built ab ov e  f l o o d  l i V e 1  bu t  with ~-u1vc’rts

to a l low f lood ing  through so t h a t  l i i i ’  road w ould  not

have to f u n c t i o n  as ti structural levee .

2. In the section front t h e  i~~i i i  ioad  e - t u b t i u kn i e n t  t - ‘ t h e  West

T ren t  Br idge , i t is recotmn e-nd e~i t h a t  came I i l l  i ng  he

done on the  sou thwes t  ari d non hwe’~~t si d e o f t h e  P os t

O f f i c e  t o  p r o t e c t  c o n t in u o u s  access  to t h i s  imp ortant

f oe i l i tv  . A g a i n  • t h e r e  is nc j  n o t  i ficat ion I r ein a damag e

til - iti t omen t vi ewp o t n t  . - ‘ mc ’ L c ’ p t ’ t L 1 i i i c ’ i t t  s o l u t i o n  can

awa It r I ‘-‘c- r i remi t c i  ~ -\‘ ‘ I opin e -n t  i c c r op e n a p a c e .  i n  th e

me a n t  ime , devt’l oF ’ l ’ c ’ u t  in I lie’ I . e  r i - c - i t  i t i e  r t  ii\~ t ’ ~t I ( i f

t h e ’ Pos t 01 t i c -c sheitil ~i n o t  h e p e t  i i  I t  -J t~ i t  h i c ’ L I t  p r  j i l t

ca h i t ion of t I i c ’ I I ooc i  in g  p r c ib  Ion .

60 ’i .6-2~
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3. In the section from the West Trent  Brid ge to the  East

Trent Bridge it is recommended that no action be taken

other than to prohibit development in the railroad

operating property subject to flooding.

4. In the section from the East Trent Brid ge to the Rail-

road at Broadway extended it is recommended that develop-

men t in vacant  parcel 17534—0216 be p r o h i b i t e d  and t h a t

any addi t iona l  developmc.i :  ~n parc ’el 17534 — 02 15 be pro-

hibi ted . The f l o o d i n g  of Spr ing f i e l d  Avenue b~’ w a t e r s

entering the east end of the St  r oot  be tween p a r cel s  0215

and 0216 should be investigated f o r  possible improvement

west of Columbus Street by raising the street grade to

provide a dry approach to the Post O f f i c e .  Cct nstde rtit I a n

should he g iven  by the City to ti qu i s it ion al  t l i e ’ pre-s eit t —

ly vacant p a r - ~-1 1 7534—0216 w ith l~ i t or acqul is it iou of t lie

lot occup ted by Do i O i ’V D r a s .  oi  the etiC t side c i i  Supe’ri or

S t .  W i t h  t he  full, wid th of t h e  l o t  i-i te e work  01) i t  t i i t iv  lii’

r~°° i~~’ii ’ to c o n St r n ~ - t  a bro t ie l  f i l l  w h i c h  w a t t  Id  c ar v e  as a

1 eve..’ on t l t e  unsa t i 5  1 - i e t  c i  ri f~ t t i n c l . i  t j c m i  ma ter i - i I

~p y ,~,r Dn i ve. The n o r t h  s i de  of  U p r i v e r  Dr ive’  fr o m  Cen te r

to Stone to t~oned R — ~ , l~-ii ~~e- m u l t i  — I ami 1 y r c -s idenc c’s and I rotn St Out ’ t o

Greene is zoned R— I , small mu lti—f am i lv res idenee s. ~ 1 i t e  I i h t c a m p r e —

hens lye’ plan ~ 2) sltowc t he IJ pr I ver l)r i ye a r e t  f r o m  I lie r i v e r I F t - t n t  b eck t o

~~~ R c f e r  t . ~ Spc ck.~ c c t 1  I v  P l . t u i  (tci t litt j t , O l o u t  ( l 9 7 ’~
~
2
~ Refer t a Spokane C i t  v P1 t in  Comm i s o  ion  ( 1 t)fc~~).
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Illinois Street as consetvatio c~ lands  b y  e asements and zoning. The 1973

plan f o r  development  c c l  the Spokane R 1ver~~
3
~ is quoted below on i t s

recctmmendat  ion for  thi s area:

“ u p r i v e r  D r i v e  s h o u l d  be f u r t h e r  improved in to  a p a rk w a y .

The area, bounded by Perry Street , th e river , Gr eene Stree t ,

and the GN tr a c k s  t~~ t h e  n o r t h , is an i s o l a t e d  area . The

I t c i d  to  a par t m e n t s , r i - I I I c - m a u L  tia t i tc- s and n o n — r e s i d e n t i a l  use

of WWP q ua i i  I t ;  t t ) I c) f l ip d i~ il’ i q o e l  I t y  as the WWP I acili ties

i n  this I ~:- it  i o n  i s  e xp e c t i e l  to cent  inue and z~cning should

l)e mod i I ied o c c ’c id I eug I v as needed .

At j c r i c ~- et. I ) r i v c , t he  r at i o  j L s c~~1 is so close to the  bank t I ~ it

there would not be r a d I I  te) build a separate levee; the road itself would

have t o  he~ one’ the .t l e V O c .  IIC p r o x i m i t y  ~d t development on the l and S i d e

j c i t t S  oust ,L I i t S  on t h e  am o u n t  hj  I t h e  i a ,I  c an  be~ i a! sed wi thou t

d e v e l o p i n g  an a w k - ~~u t J  r e l a t i o i i  w i t h  the t roui t itig building. A pp r o x i m a t e ly

4 , 000 f e e t  eif improvement:  w o u l d  be’ required of comp letely rebuilt road ~.‘i t hi

e l eva t  i ons  iu c r ~ is~~J N y up L a  j oe- I with ,cn estima t ed ave r ag  ot 3 I

The e s t ima ted  cost  eel  the c u l tq c I et a  improvement  in c l u d i n g  associated w i - i  k

to register the new elevation with id~ c trii ng private property is  $300 ,000.

l i t - c ’U~ ;t ii-. l O t .  I’’ & ~c~~ s O f  l i i i  1~~~ c > I i  - l I t  c i in iagt- i  p o t e n t  ia l  to e i t he r t h e e -

t h e p r c s e i i :  t cad  c t h e e~ n r ’ S , _ t L t t  id ~n u r t i  rig S t  t u c tu r e S.  tin I I k e -  t h e ’

t b od i ng probLems - ci I’leas, c n t  Va I i ~ ’y o r  Ri v e t p cd iflt , where the  I b e d

~~1 I a ~epok ~in e C i t y  i i  d c c  C o m m is s ion  ( I  ~l ?  1 ) .

hU~ 6-2 ’ 
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protection improvements are largely on a number of parcel s of pr ivate

proper ty , the only feasible loca tion at Upr iver Dr ive is the City

street itself , thus involving the City directly.

The only struc tural al terna tive for  the build ings themselves

other than raising Upriver Drive would be to provide flood proofing by

permanent structural walls arot-ad the few threatened buildings . Remova-

ble sections would be required to provide for driveways and other access.

Raising and/or moving the individual house which is in greatest danger

onto a new foundation appears feasible and practical .

The primary reconnnendati iii for the Upriver Drive area east of

the WWP building is the prevention of further development on sites

subject to flooding pending solution of the flooding problem . This will

be taken care of by the mandatory requirements of NFIP. Reconstruction

of Upriver Drive a t a grade above flood plain canno t be recommended on

a cost benefit basis . It is recommended that the City make a policy

decision as to whe ther they pla n to mod if y the grade of Upr iver Dr ive

for any reason , such as upgrading to parkway stat us. If this is not

imm inen t , the individual home owner should be encouraged to raise and/or

move back his home and the apartment owners to proceed with flood proofing .

Non—structural. At most problem areas on the Spokane River ,

the o p p o r t u n i t y  fo r  dealing wi th  f lood p lain areas by zoning to prevent

development  has passed , hut  not comple te ly .  Fu r the r  development in

area s as descr ibed above must  and wil l  be prevented unless co n ct t ’r en t

p ro tec t ion  is  provided in order to c o n f o r m  wi th  NFIP r equ i rements .

N o n — s t r u c t u r a l  a l t e r n a t i v e s  to c o n t r o l  the vo lume  of r u t -’o f f

6 04.6—26
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such as land use in t i c t  w a t e r s h e d  - i r e  not p r o d u c t i v e  since the  l d a c c , c

watershed is at present in large measure in natural condition W i t i c  the

protection of national forest status -sod wild river status. lliI ~ sub-

ject is also covered in House Document No. 531. This document p c d l i i t s

out that there are some lands in the watershed which could be im p r -~- e t

In water r e ten t ion  c a p a b il i t y  by s u c h  measures as t e r r a c i n g , r e l i c - o t . i -

t ion ano grass p 1antl ’~g on logged—of f  Lands , p r imar i l y t h r ou g h  U . N .

Depa r t m e n t  c-t I  Agriculture pro grams , hu t  t h a t .  these e l l o r t s  would  L iv e

n e g h i gi t l i t elfec t on flood flow volumes.

-t\ most c - f l  e t  I ye  r m c t i — - o  t t- t ic  t - , r ,j 1 measure  fc )r  m i n i m i z i  cit [1 (ii d

hazard on t h e ’ Spokane RIver is a l r e a d y  in existent -c , n a m e l y ,  t I c

m o n i t o r i ng  of f lows on be Co c-i r D ’ Al~~ne a id  S t .  .1 c c’ R i v e r s  Sc t h a t

inc I y wan d ng can be j ; I welt  £ n j c e ie d  Ing I b e d  s tage . I t  is reccu int i en e l  col

that this motcit oring a c t d  warn ing  system be c o n t i n u e d .

t i t t  to Spokane R . v e r _ P r o ble m s

Genera]. It tlood in g  is del  m e d  as f low i i i  s l d c  of li c hannel

i noc i I n -~t u r e , the  I , i t r  e Sp o k a n e  Rive r is not guilt y of I I c c o d  I a g .

M ai t  ‘ s i m p c c c  cefi the w a t e r s h e d  has flee t s i g n i f i c a n t l y In cre ased m mc cl t and

man ’ s i m p e l  on the  r I a c - i  c l i e n t -  h as  not s i g n i f i c a n t l y  hindered I l aw

- ~ - i  j I - 1 ,1 —‘ ! - ~
. - o h. - - l~ i- i  i ’r  - or I :~ I :ck i 1 i N c  t l \ C  I

ra d i c ’n t  is reiattv..- i y  at ii i ’ S j o w t t  r c - .~~ -1 a- , c - I c w C h a t t i r c v i t

a p p r o xi m a t ~ KM 22 , and has de~’ i ’ l o h e - t I  a c l i i i  O~ t e ri st  i c  Fie u i i d c r  ing c c i i

f i g t i r . i t t - c i i  w i t h  a s ma l l  c - li  i n n - i .  \ t  h i i ~~l i o i  f l o w s , t h e  r i v e t  geci s e c V & F

I - i n k  I l : r co ig h i e c t i t ii j a r :  p or t  of  I I i s  l owe r r e a c h  as i t  has I - - c - l i  dcc i l l 1 ;

b O Q . 6 2  I 
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since before the white man’s arrival. The river flows are unusually

well regulated without any artificial upstream impoundments due to a

large groundwater interflow . The overbank flows are not due to high

peak flows but to well at tenuated peaks , and are of frequent occurrence

rather than associated with infrequent extremes.

At present few improvements are threatened by overbank condi-

tions. The overbank areas are in small private ownerships and are

subject to development unless protected by zoning.

R.M. 9.9 Fairwood Lagoons. These interim facility sewage lagoons

are cons t ruc ted  wi th  ear th  dikes on land which would have been inundated

by the flood of December 1973 which was 1,540 c f s  as compared wi th  the

100 year f lood at 4 , 700 c f .  Flood waters  encroach on these earth dikes.

The recommended wastewater plan will eliminate the need for these lagoons.

R .M. 10.8 D ar t fo rd .  Several residences and approximately 11

acres of po ten t i a l  res ident ia l  land are threatened . Approximately 1200

feet of riverbank are involved .

R.M. 18.0 Buckeye. Several residences and a stretch of county

road are threatened by a reach of 1700 feet of riverbank .

Little Spokane River Alternatives

Structural. The calculated 100 year flood flow of 4700 cfs

is a Low peak for a drainage area of 700 square miles. Achievement of

a further reduction through) storage impoundments would be very costly.

More Important is the fact that overhank flows on the Little Spokane

River takes place at much lower flows and t h e  d e p t h  of overbank flow Is

604 .6-2 8
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not s i gni  t i c - an t i ~ flc re- ,rscd at  t Icc  100 y c a l  f l o o d  - l u e -  to t h e  whi t h a I

ot f e c t i ve  - h i _ e t u u - l  In  t h e  c i c e r l e u i c k  con d i t  : c i c  For 0 -. :Ii p l e , th e I ) cc e ’ i t l & i

1973 flow of only l~c4O d c c was s u f h i e  l e n t  to  d evelop overbank cc)ndltlt)flS

throughout ne st  c f  ‘ h i t  m c , :c li I rout the lice l i t )  t o  Cha t t a r c e y  . fho I hit

v a i l  cy h - t t torn e x t  : i1 ~d t I.e. e ’ c oW I I c - ‘ ~ c r h - i n k  e ond it i eens ‘‘wa l l—i t - —
~~ a l l ’ ’

C o n s e q u e n t ly , a low r e d u c t i o n  It’ It-a s than ou t -  t h i r d  of t h e  c a l c u l a t e d

100 year p c - a k  w o u l d  be r e q u i r e d  t o  I m u t a t e  - i v e— rb an k  f l a - t a i l  ~~ • 
I c~ tl

-t er s e l y ,  the c r c - i I I 1 , : t I I I t  -tI i t  I I I -  - - e . c r  I l c t o d  would w i t  he Sti h etlint a l i y

re s t e r  t i i~~c that w i t h  I. c a c l i s  d i  c ower flows . Thc-se- c - a d i t l - t i i - t .  ,el I

Pui l t t i c  t h e  impract . i c .1 t t v  i t  s c i t c i , ’ & as ,i I leto d e c c r i t r c l i1Itd ~~~~ic  , , ii l I c e

low- c re- a c - h e - s at  i L  I , i  t t l t -  Spokane- R ive t -

i I , - t  iio t un a I S i u r n i c  r I I c~~~ - c~~i i c i c - ’ b  c t  t i e  I. i t t  h e  c~ cc ‘Li cc - Ru I Is

relic t i ~e ’ly .~ i -- c l i  and i s  an s i  r e n t  e x a u i h c i  c c t  t h e  meander lug (- c c i i i Ig Ic i .1 -

tte)fl. Bo t h  e’fllargeaTre ’iL iccid S i t  a I g I l t e - f l u i r g  w c t c i l d  have p c I  e t i t  ia l  t i

c~~&’j t l v  l i r e  r c . l , e c  c l c a i i i , ~~I c ,~ ej ,  i ty  - c t c d  el u i n i t i a t  j O i l  , 1 I  c c- C r L a i i l  - t i i c d  i t  t ots.

1 1 ) 1  1ei~~ lug t he- ac I a t  i i i ~ cc l  i gnment ri nd a l i , e n u 0 - 1  — c I it- ~ -a t e l

have t W t  - -
~- i n c  t u r a  I d i 5 c c - I  - cii I - t g e - S  . l et - length of I e ’V c - e w o u l d  in v e t

I c i n g ,  - i l l S t h e  he i cj t i  w c - c ld  t i e  h u t  c occi h~ I t i c t e e n  w - I i a i t t e I t - - c c - h i t  V t

t h e -  needed c r c - t S r ;  SOt t i rn .

Ni, t s L  el-i t  r ui, c i t t - q  c i t e  i u c ’ e f y i  e ith e r c c i  t h e - s e - ch ea t ini l

~~ ‘ r - tnT el a i t -i a~~ t i ” e- ~~ ‘ i t  n,. i h-- ’ ‘ - t e l  I not c ,e si t - - -  - r t  - - - i t t -  rn l e d  I l v

by e t ~~ ~~ i i t ~~~i I  iCa t ir d c i - c , .~~ y~~ 1 I c i  _ c CI I t i l t i i i , -~ a .I i , t  e i s s e , i  I e 1 ~~ . .

sac - e n - i t  c i r l i e l e t  u1  ly t d t ) e c c e i ) t l i e i e  

a c t  c he c i  - - ~ h c c I , t  I i L i t  t I t t - ‘ch ~. Ie1e  t c e l

h e . -, h - t e e - u  c l i.cr ge ’J j i .’ tI.nl ’ l, a i v i t y  ;e  t N - - e- - t O l c t  t i c  c t  cm e i - ,t  c c - I  t i l e -  I i :  —
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lands now in forage crops or pasture were once forested . Most of the

upland areas are still fores ted in natural and second growth. There

has undoubtedly been some change in the ra te of runoff from natural

conditions in the farmlands. Due to the kind of agricultural use,

however , this change is judged to be small and not amenable to signif 1—

cant change through different land managment techniques.

The primary non—structural alternative concerns the use of

the overbank lands themselves. Zoning to prevent incompatible develop-

ment would obviate the need to prevent overbank flows.

Little Spokane River Evaluation and Recouuinendat ion

The areas along bo th banks of the Litt le Spokane River from

the mouth to Chattaroy are at presen t largely areas essentially in

natural condition and of interest for preservation of natural habitat

and vegetation. Any structural modification such as channel straighten-

ing or levees would destroy these natural conditions . Refer to goals

selec ted by local citizens for shoreline management. Structural

measures along the stream are not recommended .

Upstream storage Is not recommended for consideration to

attenuate peak flows since the overbank flow condition occurs at rela-

tively low flows . For the saute reason , and the fac t tha t f a rm areas in

genera l  prov ide good cover , there is neg ligible opportunity for flooding

reduction through watershed management.

The foregoing leads to the conclusion that there ls no physi-

c-ally f e a s i b l e  method of p r e v e n t I ng  ovc- r hc ~ink cond I t  ions throughout  the
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lower reach of the L i t t l e  Spokane tha t  is e n v i r o n m e n t a l l y  accep tab le .

It is recommended t ha t  the  stream be allowed to con t inue  i ts n a t u r a l

overflow reg ime and that the areas involved be zoned to prevent incompa-

tible development which would be subjec t  to damage . This recommendation

Is in keep ing w i t h  the  expressed publ ic  i n t e re s t  as recorded by the

Department of Ecology as a r e su l t  of a series of publ ic  meet ings  on this

subject  held in c o n j u n c t i o n  w i t h  S t a t e  wa te r  p lan developm ent  a c t i v i t ie s .

Publ ic  i n t e r e s t  f ind ings  r e l a t i v e  to t h e- l , i L t I c  Spokane River  as con-

tained in Chung ( l97~~.) are as fo l lows :

“Local ized f lood problems occur along the r i v e r f r o m  C h a t i r r c ’ .
to the conf luence  w i t h  the  Spokane R i v e r .  Misuse of lands
adjacent to  L i c C  St r e am s  causes  f I c ’c~ 1 d a m a g e .

“N o n s t r ir c t u r a l  f lood  c o n t ra l  me rs i  res i n e c p r e f e r r e d  aver
s t r u c t u ra l  f lood c o n t r o l . ”

~~~~~man_Creek P r o b l e m s

General. In contn ;ist to the Littl e ’ Spcik t ne- River  which  has

low peak f lows and th~ Spokane R i v e r  f o r  w h i c h  the re  is amp le  w a r n i n g

time fo r  hi gh f lows , H angman Cre ’e ’k has e x t r e m e l y h i g h  ~eak f l o w s  t h a t

can he genera ted  w i t h  l i t t l e  advanc e  - .- - c r n i n g .  Most  of Hangman ( ‘ r e e c k  is

through r u r a l  area  where  t h e r e  cr c  C ow I ap r c c v cm c - u t s  w h i c h  e n c ro a c h on

p o t e n t  ii lv t i e - t i ed  e u  c -a s .  i re- .c r - c r c I  l e c , . t  t o s s  of flu e - t i I l c a c c l i u i g  ~ i tlc

negligible s t r u c i i t r h  involve - ru e i t  a r c -  shewi i  i c c  Se ct I o n  410.2 h u t  a re  n c - I

considered f u r t h e r  h e r e i n .  \ r e c i s  in or a d j a - i’ l i t  to the  u rban  area w i t h - c

more s ignlf  [edi t structural i- , -~-a lve uce - t ’ t i i t  d i O L U ’i S t O J  below.

onCe I i c - C  :‘ 1 , c - c ’ I  . - u - t .1 -
~u J i i  I c’C~ Le ’t - , ~~ci t  R . ’~ . 1.1

and R.M . 1 .5 su :  cu e d  Ii V i ’  j e t -  o aod old e ro sion p r - t-b!e-rIs in t h e

J e a t:i ry  19 1-4 t 1 - ,-nii n~ ~- h t - j i  w c .; -t - i u ~~ e’J i - v  pcic k t i - W I ,  of 18 , 300 c t s .  The
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100 year flood flow is 28,000 cfs. Therefore these 1974 episodes are

only symtomatic of poten tially more severe problems. The problems en-

countered during the 1974 flooding as observed by representatives of

the Corps of Engineers are as follows, beginning at the downstream end

and working upstream . Refer to Figure D for location of these incidents.

— 
1. Downstream from a point beginning approximately 300 feet

north of the 11th Avenue Bridge the channel is well

protected by rock and did not experience any notable

difficulties. Severe erosion was experienced on the west

bank down stream from the wes t brid ge abu tment to the

beg inning of the rock pro tection and on the east bank

from the east abutment about 300 feet upstream. These

condi tions were judged to be ineligible for remedial action

by the Corps because north of the bridge the public road

was not in “imminen t danger ” and south of the bridge only

private property was threatened . The Corps is not

empowered to take corrective action for private property

and can take ac tion for  public proper ty only if it is in

Imminent danger.

2. On the east bank north of 16th Street a levee was eroded

to the extent that about 50 percent was washed away . The

problem was made the subject of a Corps study , designa ted

HAG 74—2 , to evaluate the feasibility of slope protection

to correct the problem. The estimated cost of $50,800

6O’e.6—3~ 
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was determined to be in excess of possible b e n e f i t s  and

the  p r o j e c t  was d e c l a r e d  not  j u s t i f i e d .  No a c t i o n  was

taken .

3. On the west  bank sou th  of 18th St ree t  a low area c o n t a i n-

ing one home was inundated  w i t h  minor damage to t h e  home .

l’he cdst  bank cu t h e  ou t s  i d e ’ of the  bend of the  s t r eam

opjn cs  ite the  low area  s u f f e r e d  e ro s ion .  There was no

aut Ii - - c i  t~ I or Corps  c i c - t  I c i i  Si tl c C only priv ate prope’rtv

w i  t h r c - u t e -’ne cl .

4 .  .\t the  n o r t h  c h a t  :~ c ’llt of t h e  Inland Emp ire’ Way Br idge  on

t h e  e ’j st h a n k  t i c  r~- was S c i ’ F c ’ e r o S i ,in of  t h e  h a n k  1 c m  ci

el istcin c c at a1 - i t t  300 I c - c t .  (~ccrps assistance’ WdS

ci c c  I ned by the C i t y  wi t i t  I l i e ’ unde rs t  and it-cs t h a t  the

s t a t e  it 1 m~h i w c- . department w o u l d  t ike c o r re c t  lv i ’ a c t i o n .

S . The west  bcink bet wt ’On ir d  u n i t  2 5th  St r ee t s  was un de r cu t

t l u n - e t e n i n g  one’ p r i v a te ’ r e -s 1 l e ’ n c e  . The bank i t  t h i s

pa t n t  is ew e r 50 f e e t  h i~~ii . No stud y was macic to c-v a luc i t e -

p i  t en t ion  s l u i c e  there iS  flO c i c i t l i o n i t y  f o r  Corps  , i c t i o u i

t a  p i c )  t e e  t p r i v a te  p ope t y .

6. The ox i st ing Ic - c e -c - on t l ie we-st b a n k  be tween  30th and l i s t

- I r - - - t  ~ w::~ ; W i s h -  c o u t  f I c c c d i ~~~ I i c -  low , i t e ’Ill-i to t he

north. i c c  r e s u lt u n t  d c u u u , i g e - i  i n c  h i d e -t i s i l t and  d c - i - t n -ti

i e~~ c - - i t  c - I  Ofl I ~i r - tc - t l - f l l l ’ I , t i l e  e ’ F O l -) i on  c i t  I d  r t u i I e t c - i r c

ro u tup  1 et e  c - u i -’ t - t i i t  t~ in c  a t  a sm,i l 1 shc-d and j c e u  t i i i  und - r —

c - It t I lg, cc i e m c i - u .  i h i e 2  c - S i t - u t  c o g  lc i~e’e h a d  i - c-u i

60 q .6- ~ 3
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constructed to an elevation to protect from floods of 30

year recurrence and appeared to have failed because of

inadequa te face pro tec tion against the high stream velo-

cities estimated at between 11 and 14 feet per second .

The projec t was studied by the Corps , fo und eligible and

repaired in the spring of 1974 , proje ct HAG 4—74 under

Public Law 99. The repair consisted of replacement to

an elevation to p ro tec t  aga inst 30 year recurrence

flooding but wi th  Corps s tandard q u a l i t y  of face protec-

t ion .

7. On the east bank between 30th and 31st Streets the bank

was eroded threatening a Washington Water Power substation

and some power poles. There is a need for bank protection.

Corps ac tion to remedy the situation was not authorized

since the p ro tec t ion  would serve a pr ivate  owner .

8. On the west bank , the trailer court located in a low

area at approximately 1500 feet south of the point where

Highway 195 crosses the railroad was threatened with

f l ood ing  but not actually reached by the 1974 water level .

The east abutment of the private foot bridge at the

trai le r park was thr ea tened by erosion.

In addit ion to the above described problem based on Corps

o b s e r v a t i o n  t h e r e  was ano the r  sig n i f i c a n t  i nc iden t  on the

l ower par t of Hangman Creek , not , however , in the urban

area.

60L1.6—34
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9. Hangman V a l l e y  ( C o u n t y )  Golf  ~uurse , a t  a p p r o x i m a t e l y

R . M .  14. 4, su f f e r e d  € ‘x t e - t c S I v e -  d amage i n  the J anua ry  1 9 /4

flood . Inundation of f air w a y s  which were covered with

sil t  and c o m pl e t e  d e - s t r e t c t i o n  of two pedestrian brid ges

caused damage estimated by the  County at $150 ,000. The

s i l t  load c a r r i e d  by H a n g m a n  Creek in  f l e c c i d  ~c t . l c ~e is an

i m p o r t a n t  e c iiu ip3 ic c u it t e l  t t S  l i n i l g e  p e c t e - u c t  i~i 1 s j n - t  c-

t ton  it ce i l lS  not on l y  vs t e i damage lcut a ! Sc 5 1 _ i ’y c F  c ’t l u l i S

In thc- v i c  I n i t  y - t I  f c nglci t i V a l l e y  Go i t  Coe ir se  , I he t i n t  y

also -t- i f f e r e d  damage. to Cc)lIrl t y roads -

For e - t c c s t  Flood P r o b t e - t i u c - .  ‘l ie ’ f o i - o c c c ~~t w~c t e -’r s u r f e c e ’ t e l l t i c  -

iOO year I I - e e l  i n d i cat e s  a p i t  c - l i t  I C c i p r o b l e t n  a t  R . M .  3 . ?  Wi tc ’ F c -  mc ’  S c m u c g c -

c l  u - u i r red in 19 / 4 .

‘Ih e c o t u p t i t ud  100 V t - u i  tic - c - c l is cs t irn jt~~d t i )  t e a \ ’c -  - t w e t  c

f c c c  ~i p p r o x I m a t e 1 v  ~‘ t e ’e t  I t 1 1 he - t  i t  t h i s  ~ c m t  t h e n  the’ Ianu ,iiv 1 9 -

I l c ) c ’e i  and would c le r ic - it e l i  t h e  u - n u t’s uc ’ ’ i t h  of - t he  N P R R  h r  l d gc

the 100 --ea r I i c c - - e l  t h e  e t c t S L e c - i  p rob l ems  I c i  t i t c ~ I c -S c

1 ~- J C f l  e e l  Hangman Cre ek w i l l  c c ~Jc- u u t c t  c c l i y he m o t e  seve re  t h i a t i  u e p o r u  eel l i i

19/4 and c e t c  l e t  w e l l  i) u s e ’ a gt c i t  t ’ r t u rea t th,ifl inunds t ion .

t i d i ~~~~~.i i i  (.I eSi A I L . c - I~f l 5 L  e~~ S e . t , 
- 

uIPL

I .cnd Ti t i  i(-i,( - N I  id i c - s  u i d ~’ lc ~ L i ~~- ( e e l  p~~

i -n g ln e er s  i i  1966 i- e g e i - i l r i g  1 t o i l  -nt rot - .t c ilSi e l , I c I l I l O  mci l e - i c i e ,

k~~n l t i n gt o n  ii I be cjpst r - - r c o  c-nd c - I  I e’ I c - i  ‘ i c c - k W i t  e l - c i t e  c~ c - t i t l e  l e t c t e - I

h t 1 14 .6 ~5
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that storage projects for flood control were not economically feasible.

One of the reservoirs studied would have controlled 17.5 percent of the

basin wa tershed . The feasibility of utilizing storage as a flood control

measure for the lower reaches of Hangman Creek , involving the entire

watershed with many tributaries and no significant storage sites1 is judged

to be even less feasible than the upstream proposals . Storage as a

structural alternative is not considered further .

Upstream alternatives for land management to prevent high run—

of f  and erosion are rela ted to farming prac tices on the Palouse soils

which cover a large proportion of the Hangman Creek watershed . Adoption

of recommended farming practices are not expected to substantially affect

peak flows which are often associated with frozen ground conditions .

The primary goal of these management techniques is reduction of erosion

and consequent reduction in silt load . These measures are expected to

be pursued by the U.S. Soil Conservation Service independently of flood

control concerns.

Flood peak red uction of the ex tremely “flashy” flow of Hangman

Creek by either cons truction of impo undmen ts or wa tershed managemen t is

jud ged to be infeasible in connection with alleviation of the minor

flood damage problems addressed in the downstream areas. Watershed

management for erosion control is a major concern addressed elsewhere

w h i c h  would  have some long t e rm minor  flow reduction benefits , but

i n s u f f i c i e n t  to impact  most f l o o d i n g  problems .

Flood Insurance and Regulatoryj.and Use Control. Relative ly

t e w  r es idences  .cr c i t i v u c i v e d  in Hangman Crc-c-k f l o o d i n g  problems since

604.6—36 
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the threat ened areas are pre - se - t i c t  ly  at  low de n s i t y  in semi— m i ci dc-vc -lop—

titeilt. Since  th~ NF ’IP w i l l  t e - e lu l  re re ’~~u 1 4 h c a ry land use con t ro l , t he

damage exposure will be prevented f r o m  increasing. it is recommended

tha t  the  a reas  t h r e a t e n e d  b y f lo o d  damage be defined to i n c l u d e  i l - t e l

1)11 1) those areas subject to  inundat ion but. also those areas tha t are -

threatened by erosion .

0th~ r Struetuu al Meascures . Except at the trailer c c > c i r t  - - i ii

t u ood and erosion threats L e  r c- s i e l e i i c e s  invo lve  on ly  one - t i sc ’ m - t ’i  id

structures at any one I e e c a t  i on .  The low loss p o t e n t i a l  makes a n y  k h i d

of s t r u c t u r a l  c o r r e c t i o n  not  cost e t f e c t i v e  and the f a c t  t h a t  Liii’ tin—

provement benefits L m n l y  p r i v a t e  property precludes protection by Corps

projects. The only feasible damage r educ t ion  technique open t o  these

individuals is to encourage removal  eif  t hi- ex i s t i n g  s t ru c t u r e s  f r o m  t i l e

thr eatened tress. In sc ’ltie ca sew r a i s i n g  the t loor level  by a new t ounela—

t ( c U t  may be s i t ~ t S t e l i’t e l t c  i~i e e r e  i nun c iat  ion i c-i the threat . More pr e ’ c- I Sc

dci initioc- c i t  t he  f lood e l i -  vat ion than availabl e at present wd eu Iii cc

required . Mot - ; t s i n g le  t j r n i l y  r e s idences  c - m O o t  be luod p r o e f& ’d S ep t

by raising the floor level. Where the t h r e at  i - t m fremm ercisioti . m o v i n g

back f r o m  t h e  t h rea t ened  l a n - t i  is t he  only  a l t e r n a t I v e - .

Where  h r i d - t~t - chiit meii ts , u c c u s  and - t e t h e r  t i e i t i — r t s i - t l c i (  t a t

i m p r o v e m e n t  - - p r o v i - t I t n g  p u b l i c  fit I v i e ~e i r e  t h u  c - a t c-ned by  eros Ic - ic , t e , t t i k

i c r c c t t - c t  ion is ultimatel y required either i l l  a n t i c i p a t i o n  c - I  r I t  I t  i i

f l o w s  or on an  emergenc -v  h a s h - u . A t 1mt , -se n t  , i i i  l u l u i c e 1i-~ hl& - ~i u i ~-~ I c i c l e  C I  On

l i t  e m e r g e u l - v  r e - s p e c d i s r -  . h i  V c I  y r 1,e ’-d i -: I I - c  - - c - i d  i t . i o n  c c l  ll.Ici C uuu cn I u c - e - i - t

fiO4 . t c— 17
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and high flow and velocity potential make long term permanent bank pro-

tection to meet the most critical condition very costly. It is beyond

the scope of this study to make the individual evaluations for each

potentially threatened structure. Leaving the protections for emergency

response appe ars to be the only feasible action unless a structure is

declared of such cr itical impor tance by the responsible agency tha t

permanent pro tection should be provided .

In general channel improvement is infeasible at most locations

since the stream is relatively straight and the channel occupies all

available space. Velocities are already high. Only at the bend and

divided channel downstream from R.M. 3.2 would improvements be func-

tionally feasible . An improvement at this point would benefit only the

single residence in the pocket southwest of the railroad bridge.

Specific Location Recommendations. The following paragraphs

correspond to the  numbered paragraphs describing the problem locations

and as identified on Figure D. Findings are summarized in Table 4.

Items 1, 4 and 7. These sites all represent erosion threats

to public bridges and roads and to facilities of a privately owned

public utility. At present reliance is being placed on emergen cy bank

protection. It is the responsibility of these agencies to evaluate the

criticality of the facilities to dee-ide whether they should take perma—

nent remedial action regardless of cost effectiveness.

Item 5. The erosion threat to a private residence on a high

bluff cannot be remedied by any cost effective bank protection . The

owner should be encouraged to vacate th e  danger cce is  s i t e  by moving the

604.6—38
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threatened structure. No public agency action is recommended .

Item_2. Repair and protection of this levee threatened by

erosion has been declared not justified by a Corps study. No act ion is

recommended other than those mandatory under NFIP .

Items 3 and 10. These are flood threats to isolated residences

by forecas t  f loods.  No structural flood protection of the areas could

be lustified on the basis of damage potential. The owners should he

erc~ ouraged to raise or remove the structures . No public - agenc y action

is recommended other  than those man d ato ry  under N F I P .

Item 6. The levee has h o u u ~ repa i red  w i t h  added e l c c s I O f l  p ro—

tection by Corps a c t i o n .  The area p ro tec ted  has low dov ile cpm e -nt and

should be kept that way by the  m a n dat o r y  r e q u i r e m e n t s  01 N F I P .  B u t l ~h i t i g

the levee to a higher level of protection than the 10 year t l c t ~ td i - ~ f l e e t

re -oimnended .

item 8. Trailer ceiurts where t h e units are’ truLy mo h i ie and

au c i p t e  c i r n i n g  an be given are a p e r m i t t e d  use IL r e g u i a t c - m v  f l e e i c h  p l i i n ~~.

c~l ip lC  w a r n i n g  on Hangman Creek is marginal and trailer homes ren blocks

,-ere not t rul v mobile. Further levee e :emnst r u c t i o n , even I f  c e s t  e tie

I i ’~’e , ~ I t c - t u ) d  not be permitted in the f l o o d w a y  to protect non—permanent

ccenut ri iet jo ri . It is recorunnended t h at  the site be vacated .

l~ em 9. A g o l f  c o c l r s e ’ i s  a t e r u u i i t t e d  use In a r e g u l i t  - u - -

I b 1 p I i i n .  In thi n cc-c-u - the s i l t  damage I t orn th ee flood waters make’~

I or h i gh re d c v e r y  costs by the- goll course. Levee pro t c c - - t i c - u  c - f  l i c e

g i e  1 f c o u r s e -  we c ul  d be an enc le tS  b t n e- c- t on t he-c I 1 o c id w e~ . No c c  t ion i

r e’ceenmie neled ot her t hare I h a t  vii i cI t  I I c e  - t- - c l i  co i l  r se  mana ge - inc -n t  vi - d i e - s  t -

1 l
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take to reduce their recovery costs sc-cit as relocating part of the

course.

Rock Creek at Rockf ord

The flooding problem at this community has been studied perio-

dically since 1933. The potential flood plain for the 100 year flood

flow is approximately 18 acres all on the east side of the stream.

Refer to Figure E. rhe area is occupied by much of the community ’s com-

mercial and public structures. A levee approximately 1700 fee t long

from the Emma St ree t  bridge south was constructed following the 1933

flood and improved by the Corps of Engineers in 1965. A study was made

I n 1970 by the Corps of Engineers to evaluate the needs for improvement

-~f the levee and to make a cost—benefit comparison. The need was

determined to be to raise 700 feet of levee by 3 feet and to rebuild the

remain ing 1000 feet. The cost—benefit ratio was determined to be 0.9.

No action has been taken to implement the plan.

Reevaluation of the 100 year flood profile in this study con-

firms that the l evee is marg inal in height and probably inadequate con-

sidering the backwater potential of the Emma Street bridge . An earth

d ike -f  questionable security was constructed in 1974 to prevent flood

waters froru backing into rit e area from between the Emma Street bridge

and tL - t - r a i l r o a d  embankment  t3 the north.

~~~~~ i l f l f l i c t need r e m a i n s  as d e f i n e d  1w the  Corps of Engineers

s tud y in 1970 p lus  reconst  n u t  ion of the ’ emer cc uu v d i k e -  he ’t we eii the

b r i d g e  and the r a i l r c c i c l .

6 04 .6 -4 0
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Rockford has un til December 6 , 1975 to quality f or NFIP.

Qualification for the benefits of this program is recommended. No other

action is recommended except as ini t ia ted b y the community of Rockford .

604. 6-41 
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TABLE 1

FLOOD P L A I N  MANAGEMENT

ALTERNATIVES 
(1)

I . STRUCTURAL
A. Major Structures

1. For reducing the volume of flow
a. Dams and reservoirs

2. For cont ro l l ing  the elevation of the water surface
a. Channel improvements

3. Containing the flood flow
a. Levees and f lood wal ls

4. Bank protec t ions
B. Flood P r o o f i n g

II.  NON STRUCTURAL c
A. Flood Insurance
B. Land Use Ad justment (changes in use to reduce damage potential)

1. Regulatory
a . Statutes controlling channel encroachment
b. Zoning ordinances  d e f i n i n g  type  of land use
c. Subdivision r egu la t ions
d. Bui ld ing  codes

2. N o n — r e g u l a t o r y
a. Government acquisition
b. Cont ro l  of loans for building construction
c. Urban renewal
d. Pe rmanent  ev , i cu a tj o n
e. Tax adjustment to encourage open—space use or other

n o n — i n t e n s i v e  use compa t ibl e  wi th  f lood areas
C. Warn ing  and E v a c u a t io n  or Emergency P r o t e c t i o n
D. Land Trea tmen t  (measures  tc ) decrease r u n o f f  and increase

i n f i l t ra t i o n  or  retention)
1. On ag r i c u l t u r a l  lands

a. Cent our  p lowing
h.  Brush c c - n t  t c c l

c .  Range  sec-el t r ig
d . ( ‘c-- n t l u g  c r aC t  i c - S

2. lu I N - f i t  l a n d s
a. Tree management
h. Fire c - c - 11 t c c - I

3. i n -au e r c a s

- e  . Rc -ot  t o p  n i t  c-nt ion
h . i’ v e  ‘ii stir f t c  e re tent i o n
c . ( ; - t c n v e - v a n c e  st r u c t u r e ’  r e t  c u l t l o u t

4 .  Wet 1 auudc ; l e t  c u l t  i ‘i i

~Ad apt  ed f r o m  a s m l  i n  t i h l  c- and from t e x t  r e f e r e n c e ’s i n  B u r g e s and
H i l I m e r ( 1 9 7 4 ) .

604 .6— 42



tABLE 2

STATUS OF CITIES , TOWN S AND
COUNTIES IN THE NATIONAL FLOOD

INSURANCE PROC R AM*

Eligible Ldent . Map Community Type
C1tL/Town Cou~~~~ Date Date Available Number P r o gr a m

Cheney Spokane O5/ Ol/ 1  06/ 07 /74  Yes 530175 Eznerg.

Deer P ark “ 07/03/75 04/05/74 Unk.

Fa irf ield “ Not Elig. 11/08/74 “ 5 3 0 1 7/

latah “ “ 12/ 06 /74  “ 530178

Medical Lak e “ 07/02/75 06/07/74 U 530179

t4iiiwood “ 03/ 0 3-75 08/16/74  H 530180

Res :k lo rd  “ Not E l i g .  1 2 / 0 6 / 7 4  I’ 530181

Spokane 01 /15 /73  0 5 / 2 4 // 4  “ 530183

Ttckoa W h i t m a n  N c et  E h i g.  0 8 / 3 O / 7 L + U 5302 15

Waver ly  Spokane “ ‘ 11 / l 5j  74 H 530 184

I n H u  c - r p .  L i n c o l n  0 - 5 / 0 2 / 7 5  ilnk . No 530106

i c-nJ Ore- i l l e  0 5/ 2 7 / 7 5  ‘ “ 530131

Spokane 05/ 3 0/ 7 5  0 1 / 1 7 / 7 5  Ye s 530174

Stevens  N c et  l i st  e l

tJ t  ~t r- -’ I~~,
. 1  I f  ‘‘ I :d !  ) 7  ! ‘ ‘  ‘,~~-j 5 i()2r- -

- e u  m l  ~ c- / 5, sub P e t  t u ~-e ’ e-k l v  u - c -c  i s I e c u  -

604.’- 4 4 1
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TABLE 3

FLOOD HAZARD AREAS IDENTIFIED BY
DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT

FLOOD HAZARD BOUNDARY MAPS

City of Spokane

1. West end of Felts Field near Upriver Dam (H_Ol)**

2. South bank of Spokane River at Havana Street (H—03)

*3~ The Riverpoint area at the two Trent Bridges including some area on
the south bank (11—08, 09 and 13)

*4~ Upriver Drive (11—08)

*5• Pleasant Valley (H—l 4 and 19)

*6. Hangman Creek (H—14 , 15, 19 and 20)

7. Downriver Area (H—18 and 23)

Spokane County, Unincorporated Areas

1. Little Spokane River at Elk (H—O2)

2. Little Spokane River at Milan (11—03 and 04)

*3, Little Spokane River at Chattaroy (13—05 and 06)

*4~ Little Spokane River and Little Deep Creek at Colbert (H—07)

*5~ L i t t l e  Spokane River and Sheep Cr .  at  D a r t f o r d  (H—0 8)

6. Borders of Newman Lake and Thompson Creek (13—09 and 10)

7. Peone Creek at Mead (H—li )

8. Spokane River at Trentwood (H—12)

9. Spokane River at Greenacres (11—13)

10. Spokane River at Veradale (H—is)

11. Bord e rs of L ibe r ty  Lake and Liberty Creek (11—17)

12. Felts R. and 4th  Avenue at O p p o r t u n i t y  (H— l8)

***13. Ches te r  Creek  a t  O p p o r t u n i t y  (Mica—Dishman  Road)  ( 11— 19)

*Ind [c  i t t -s l oca t ions  addressed in t h i s  section .
**Ma p numbers , typica l .
***Aejdrc-ssed u n d e r  u r b an  f l o o d i n g  problems in Section 604.

604.6— lo ll
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TABLE 3 — Con tinued

S~~ kane County, Unincorporated Areas — Continued

14. Borders of Badger Lakes (H—20 and 21)****

15 . Borders of Williams Lake (I-i_22)****

16. Borders of Chapman Lake (H_24)****

17. Valleyford along California Creek

incorporated Areas

I .  F a i r f i e l d

2 .  Deer Park

3. Cheney

*4 Rockford

5. Tekoa

6. Mil lwood

7. Medical Lake

8. Latah

*Indfcateq ic c  a tio ns  addressed in t h i s  section.
* * * * O u l t c -  l i e -  t ice s tu dy ~e u  cc-i .
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TABLE 4 — Cont inued

NOTES

~~~Establish City planning policy as to desired use of the area . Proceed

(2) tO 2nd Alts as indicated by this decision.

(3) Poor f o u n d a t i o n  for levee.  Area f i l l  may be feasible.

(4) Fill to p ro tect  access to I’ost O f f i c e  and raise Springfield Avenue .

(5) Consider acquiring the unoccupied lot North of Springfield on Superior.

(6 ) Establish City poli cy r e g a r d i n g  s t a t us  ot Upriver Drive.
Consider raising Upriver Drive to act as levee it in conformance with

(7) CitY plans.
No ac t ion  r e f e r s  to ~ p L  ional  a ct i o n s  o i i iy .  Mand atory  a c t i o n s  under
NFIP must  be taken and in  cases  marked * are  the  key immedia te  a c t i o n

(8)
0r actions.
Cbs ice of c - n t  in u i n g  no l et  ion and r e ly i n g  on emergency measures
versus permanent protection to he determined by agency owning I c - d u ty

(9) to be protected .

(10) R e lo ca t i on  of s t r u c t u r e  Lc - s a t e  l o c a t i o n  recommended .

( 11’ 
Reloca t ion  or ra i-sing of r e s i d e n ces  recommended .

(1~~) I d e n t i f L c r numbers  [ ] r e f e r  to c o r re s p o n d i n g  pa ragraphs  in t e x t .
( 13) I~~~r~~~5 le ve l  of p r o t e c t i o n  beyond 30 year  f l o o d  not recommended .

Rel iance  on wa r n i n g  and  evacuat ion  of t r a i l e r s  not recommended dt icc t c ~c

rapid r i s e  r at i - . Recommend v a c a t i n g  s i te .  Levee not recommended as

( 14) an encroa chment (~)1k I I occdwav
C o n s t r u c t  ion of lev e e s  no t  r ecommended  w i t ho u t  an a l y s  is 10 determin e

~lS’ 
if t h e y  Wc c - i I ci he ann  cc -ic ro ichmeri t on the  f l o o d w ay .

/ in the abc -c-nec - c-I i nit t a t  ive On the p ar t  of R o c -k i o r d  , no act ion is
recommended.
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