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FEASIBILITY OF REUSE OF TREATED WASTEWATER FOR IRRIGATION 
FERTILIZATION AND GROUND-WATER RECHARGE IN 

IDAHO 

ABSTRACT 

The increasing ra te  of production of indust r ia l  and domest ic  wastewaters  
h a s  prompted s c i e n t i s t s  and engineers  t o  inves t iga te  methods of renovation 
which offer a l t e rna t ives  t o  d i s p o s a l  in surface  water  bodies .  Reuse of effluent 
for i rr igat ion,  fer t i l izat ion and ground water  recharge i s  among the  techniques  
which have  received much a t tent ion  during the  pas t  seve ra l  y e a r s .  A large 
number of s tud ies  have  demonstrated that  vegetat ion and the  proper geologic 
column are  capab le  of great ly reducing the nutrient content  of wastewater .  Con- 
comitantly the  irrigated crop rece ives  the  normal benefi t  of the  wastewater ,  a s  
wel l  a s  the  benefi t  of the fert i l izer  contained there in .  The fert i l izer  va lue  
(ni trogen,  phosphorous and potassium) of domest ic  eff luent  h a s  been es t imated  
a t  about $18 per acre-foot; however,  t h i s  figure can  vary signif icantly.  

It h a s  been demonstrated a l s o  tha t  under appropriate hydrogeologic condit ions 
wastewater  renovated by a porous medium can  be expected  to  meet U. S. Public 
Health Service drinking water  s tandards .  Appopriate hydrogeologic condit ions 
include the p resence  of an  unconsolidated porous medium ( such  a s  sand) through 
which the wastewater  can  move an  appreciable  d i s t ance  (which will  vary with g e o -  
logic  condit ions)  before entering a water  supply;  the absence  of su r f i c i a l ,  jointed 
rocks  through which the  wastewater  might move without appreciable adsorption of 
d i s so lved  so l ids  by the  porous medium; and a water  table  depth of a t  l e a s t  five 
f e e t .  Hydrogeologic condi t ions  l e s s  than optimal will  r e su l t  in  l e s s  than optimal 
renovation of the  was tewate r ,  in which c a s e  care  must be taken during applicat ion 
if water  supply sources  are  located  near  the d i sposa l  a rea .  Only rarely wil l  a 
g iven hydrogeologic environment not renovate wastewater  to  the equivalent  of 
secondary  (biological)  t reatment.  In many c a s e s  renovation of wastewater  by  
vegeta t ion  and the geologic  column can be subs t i tu ted  for ter t iary treatment.  
Terrestr ial  d i s p o s a l  h a s  a l s o  been used in l ieu  of secondary  treatment.  

Intermittent appl ica t ion  consis t ing  of three d a y s  of spray irrigation followed 
by seven  d a y s  of r e s t  h a s  yielded b e s t  r e s u l t s .  The applicat ion of 1 t o  4 inches  
of wastewater  per w e e k ,  depending on infiltration and evapotranspirat ion r a t e ,  
h a s  been recommended by most inves t iga tors .  Wastewater  c a n  b e  removed from 
lagoons ,  from secondary treatment f ac i l i t i e s  or from storage t anks .  

In Idaho the major sources  of nutrient rich was tewate r s  a re  located  within 
the Snake River Basin above Brownlee Dam. Above t h i s  point only one-third of 
the to ta l  flow from the Snake River Basin must be rel ied upon to  a s s i m i l a t e  the  
nutr ients  produced by 75% of Idaho ' s  population. I t  i s  in  th i s  portion of the  
bas in  tha t  primary emphasis  should b e  p laced on the implementation of irrigation 
with wastewater .  

Included among those  communities in southern Idaho which appear  to  have  
potential  for s u c c e s s f u l  r e u s e  of wastewater  are  Idaho F a l l s ,  Weise r ,  Rupert, 
and Nampa. The was tewate r  from the communities of Buhl, Mountain Home, and 
Jerome already are  reused on a part-time b a s i s .  This l i s t  d o e s  not imply tha t  
wastewater  r e u s e  i s  not adaptable  to other communities; however,  the potential  



for  r e u s e  in  o the r  communi t ies  n e e d s  add i t i ona l  i n v e s t i g a t i o n .  B o i s e ,  for 
i n s t a n c e ,  may b e  a b l e  t o  in t roduce  i t s  e f f l uen t  i n t o  t he  Farmers  Union C a n a l ,  
through wh ich  i t  c a n  b e  t r anspo r t ed  t o  a r e a s  no t  expe r i enc ing  the  nea r - su r f ace  
w a t e r  t a b l e  problems of t h e  a r e a  nea re r  t he  c i t y .  Nei ther  d o e s  t h i s  l i s t  in-  
c l u d e  a  number of food p r o c e s s i n g  p l a n t s  wh ich  should  i n v e s t i g a t e  t he  poten-  
t i a l  for r e u s e  of t he i r  own w a s t e s .  The G r e e n  G i a n t  Company n e a r  Buhl 
cur ren t ly  s p r e a d s  s w e e t  corn p r o c e s s i n g  w a s t e s  on  i t s  own c u l t i v a t e d  l a n d .  
The company r ecen t ly  r ece ived  t h e  P a c i f i c  Nor thwes t  Pol lut ion Cont ro l  Assoc ia -  
t ion  po l lu t i on  c o n t r o l  award  for t h e i r  ope ra t i on .  

In nor thern  Idaho,  Coeur  d ' A l e n e ,  Lewis ton  and  M o s c o w  offer  po t en t i a l  for 
r e u s e  of e f f l uen t .  The M o s c o w  t rea tment  p l an t  i s  i d e a l l y  l o c a t e d  for  r e u s e  of 
i t s  e f f l uen t  b y  i r r iga t ion  of t h e  Un ive r s i t y  of Idaho  golf c o u r s e  a n d  nea rby  
farm l a n d .  Although some  of t h e  M o s c o w  w a s t e w a t e r  i s  a l r e a d y  be ing  r e u s e d ,  
t he re  is po ten t i a l  for e x p a n s i o n .  The South Fork of t he  P a l o u s e  River ,  i n t o  wh ich  
the  M o s c o w  e f f luen t  e v e n t u a l l y  f l o w s ,  h a s  b e e n  d e s i g n a t e d  a  po l lu t ion  problem 
a r e a  b y  t h e  Fede ra l  W a t e r  Fol lut ion Cont ro l  Adminis t ra t ion.  The Pa louse  L o e s s  
which  c o v e r s  mos t  of Pul lman-Moscow Bas in  should  b e  a n  i d e a l  e f f l uen t  reno-  
va t ion  medium. 

Reuse  of e f f luen t  for i r r iga t ion  of c e r t a i n  por t ions  of t h e  s lop ing  v a l l e y  w a l l  
above  Lewis ton  may b e  f e a s i b l e ;  howeve r ,  add i t i ona l  hydrogeologic  and  e c o n o m i c  
i n v e s t i g a t i o n  a r e  a l s o  needed  i n  t h i s  a r e a .  

C o n s i d e r a t i o n  should  b e  g i v e n  t o  t ranspor t ing  the  w a s t e w a t e r  from Coeur  
d lA lene  t r ea tmen t  p l a n t  down r ive r  t o  t he  i r r iga ted  l and  on  Rathdrum Pra i r ie .  
I r r igat ion wa te r  for t h i s  l and  cur ren t ly  is  wi thdrawn from t h e  Spokane  River .  
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INTRODUCTION 

The Snake River in southern Idaho probably i s  the major natural resource 
of tha t  portion of the  s t a t e .  Though the  stream i s  put t o  many u s e s ,  irrigated 
agriculture rece ives  maximum benef i t s  from i t .  In the  broad bas in  of the  Snake 
and i t s  t r ibutaries a lmost  3 . 4  million a c r e s  of agricultural land are irrigated 
with surface water withdrawn largely from the  main stem of the  Snake.  With 
a n  average diversion ra te  of some 4 fee t  of water per a c r e ,  the  to ta l  demand i s  
between 15 and 20 million acre-feet  per agricultural  s e a s o n .  This figure incor- 
porates a n  es t ima te  of irrigation water  los t  via inefficient  t ransfer  s y s t e m s ,  
and includes  some ant ic ipated  addit ional  developments of irrigated acreage.  

Ground water  in the  Snake bas in  suppl ies  over 70% of the  water  needs  of 
some 200 individual municipal water supply sys tems  and approximately 100 
indust r ia l  p lants ;  furthermore, industr ial  and domestic demands on surface 
water  and ground water  c a n  be expected to  grow. At present  over 360 million 
gal lons  of water  a day a re  required for the  forementioned u s e r s .  It i s  projected 
that  by the year 2020 the joint municipal-industrial requirement will  inc rease  
t o  1,140 mgd ( U S D I ,  1968). In addi t ion ,  the  water  u s e r s  in the  bas in  are be- 
coming increasingly concentrated in  the major service  a r e a s  of the  bas in .  

The river i s  a l s o  a n  important resource for the generat ion of hydroelectr ic  
power and for navigation.  Development of impoundments for s to rage ,  power 
production, and navigation h a s  resul ted  in a highly reguldted river bas in .  There 
were 80 storage structures e i ther  ex i s t ing ,  under const ruct ion,  or authorized a s  
of 1968. Total exis t ing  s torage  i s  9 ,664 ,000  ac re - fee t ,  with 11,  619,  200 acre-  
feet  of s torage avai lable  upon completion of s tructures under construction or 
authorized for construction i n  1968. The exis t ing  capaci ty  of the power structures 
present ly  operating i s  a to ta l  of 1 ,894 ,300  kilowatts .  The total  power capac i ty ,  
including dams under construction or authorized,  is 3 ,  689,300 kilowatts  (USDI, 
1968). Some 20 power and multi-purpose dams are present ly  operat ing,  under 
const ruct ion,  or authorized for construction.  Of t h e s e ,  4 wil l  be ut i l ized to provide 
slack-water  navigation for barge traffic t o  the Lewiston-Clarkston complex,  link- 
ing t h e s e  c i t i e s  with ports  on the lower Columbia River. 

The Snake i s  a l s o  a signif icantf isheries resource .  In the  Columbia River 
system some 61% of the  anadromous f ish pass ing McNary Dam on the  Columbia 
River enter  the  Snake sys tem each  year (See Figure 1 ) .  Hydroelectric projec ts  
have precluded the  entry of these  f ish in to  the  upper reaches  of the Snake. 

Recreation in  the  Snake River Basin is an  Important source of income t o  Idaho 
b u s i n e s s .  For the  State a s  a whole in  1968, tourism w a s  the third leading income 
producer, ranking behind agriculture and manufacturing. Estimated recreat ion 
d a y s  spent  by both in- s t a t e  and out-of- s t a t e  recredt ionis ts  or tour is ts  averaged 
1.6 million on publicly adminstered reservoirs  which offer boating and swimming 
opportunit ies .  The U. S . Fish and Wildlife Service h a s  es t imated that  the ana- 
dromous f ishery resource of the lower bas in  is primarily responsible  for approxi- 
mately 2.7 million angler d a y s  of sport fishing (USDI, 1968). Another important 
source of recreat ion is the  migratory waterfowl hunting avai lable  in season  in  the  
bas in .  

Several  a g e n c i e s ,  both public and pr ivate ,  e s t ima te  tha t  tourism and recrea-  
tion expenditures may outrank both agriculture and manufacturing a s  the  major 
income producing ac t iv i ty  for  the  res iden t s  of Idaho by 1985 (Howe, 1969). Tourism 
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income is growing between 9 and 12% e a c h  yea r ,  while manufacturing is  inc reas -  
ing by 5% annual ly  and agriculture by  less than 5 % .  Idaho ' s  water r e sources  
figure prominently in  the  total  tourism and recrea t ion  picture.  These f igures lend 
emphas i s  t o  the  importance of maintaining t h i s  va luable  resource  for the  continued 
profit and p leasure  of i t s  benef ic iar ies .  

It is poss ib le  t o  ext rapola te  from t h i s  d i s c u s s i o n  i n  order t o  draw conc lus ions  
re la t ive  t o  the  va lue  of other  water  bod ies  located  within the  Sta te  of Idaho. A s  
in  southern Idaho,  northern Idaho ' s  l a k e s  and s t reams are  important r e sources  of 
recrea t ion  and tourism, for power genera t ion ,  a n d ,  t o  a  l e s s e r  e x t e n t ,  for agri- 
cul ture .  

This brief summary of t h e  ut i l izat ion of I d a h o ' s  water  a s  a  multipurpose re- 
source  is intended to i l lus t ra te  the va lue  of tha t  resource  t o  the  Sta te .  It is the  
purpose of t h i s  publicat ion t o  document the  ef fec t  of w a s t e  d i s p o s a l  p rac t i ces  on 
the  continued u s e  of cer ta in  of Idaho ' s  water  bod ies  and t o  examine a l te rnat ive  
means of d i s p o s a l  of t h e s e  w a s t e s  in  order tha t  their  negat ive  ef fec t  on water  
quali ty and ut i l i ty can  b e  minimized. The approach taken wil l  b e  t o  demonstrate 



the problem by a discussion of other a reas ,  more developed than Idaho, where 
the consequences of unsatisfactory waste disposal practices have become criti- 
c a l .  A discussion of the problem a s  directly related to Idaho will follow. Sub- 
sequent sections will treat wastewater reuse for fertilization and irrigation a s  an 
alternative to disposal in streams. Evidence which has  been gathered in other 
areas  will be presented which demonstrates that such disposal practices are 
sa fe ,  beneficial and feasible under appropriate hydrogeologic and engineering 
conditions. Finally, a discussion will be presented of locali t ies in Idaho where 
wastewater reuse systems might be most eas i ly  implemented in order to minimize 
water quality deterioration in Idaho. For reasons stated above, particular atten- 
tion will be given to  the Snake and i t s  tributaries. 



DISCUSSION OF PROBLEM 

Stream and Lake Pollution 

Malodorous r ive r s ,  encumbered with drifting i s l a n d s  of blue-green a lgae  
and s l ime ,  o i ly ,  rainbow-hued water su r faces ,  and was te  and l i t t e r  a re  con- 
d i t ions  tha t  man must f ace  for today and even more s o  for tomorrow i f  p resent  
w a s t e  d i s p o s a l  p rac t i ces  are continued.  Only man c a n  produce the  huge quan- 
t i t i e s  of synthet ic  materials  tha t  r e s i s t  natural  decay .  If the  result ing al tera-  
t ion of man ' s  environment is t o  be correc ted ,  the careful ly ba lanced forces  of 
nature must b e  res tored  in order t o  a l low the  ef f ic ient  d e c a y  p r o c e s s e s  of nature 
t o  ca tch  up t o  the  pollution load supplied by man. The increased demands being 
p laced upon our water  r e sources  by  the  expansion of population and indust ry ,  and 
the increased problems of w a s t e  d i s p o s a l  and water pollut ion,  have  made the  
philosophy of ear l ie r  y e a r s  tha t  "the solution of pollution is d i lu t ion" ,  unwork- 
ab le  for much of t o d a y ' s  complex soc ie ty .  

An important factor  in the  pollution of our l a k e s  and s t reams i s  the  quanti ty 
of domest ic  fer t i l izer  equivalent  emptied in to  the  water  bod ies .  This fer t i l iza-  
tion r e s u l t s  in  dramatic changes  in the  biologic charac ter  of the water  body 
af fec ted .  In the  natural  aging p r o c e s s ,  a water  body p a s s e s  through the  three 
s t a g e s  of ol igotrophy,  cut-rophy and  dystrophy.  One of the cri ter ia  for determining 
whether a l ake  i s  oligotrophic or eutrophic i s  the biological  charac ter  of the  lake .  
In the  in i t ia l  or oligotrophic s t a g e ,  a l ake  i s  high in d i s so lved  oxygen,  low in 
o rgan ics ,  and supports  a c l ean  water plant-animal community cons is t ing  of dia-  
toms,  d inof lage l l a t e s ,  and des i rable  f ish s p e c i e s  such  a s  trout and whi tef i sh .  
In the eutrophic s t age  the oxygen content  is reduced by the  dead and decaying 
vegetable  matter; seve ra l  s p e c i e s  of a lgae  appear,  including s p e c i e s  of blue- 
green a l g a e ,  such a s  Osci l la tor ia  rubenscens  (a s p e c i e s  tha t  forms nuisance  
blooms);  and the  f ish population c o n s i s t s  only of s p e c i e s  sucn a s  carp  and 
pike which c a n  to lera te  the low oxygen environment. In the  dystrophic s t a g e  
the l ake  supports  few or no des i rable  forms. 

This aging p rocess  normally encompasses  thousands  of y e a r s .  However, 
there  i s  abundant  ev idence  tha t  man a c c e l e r a t e s  the p rocess  many fold. Re- 
sea rchers  have reported on the growing pollution of l a k e s  and streams in many 
coun t r i e s ,  including Austr ia ,  England, Finland,  Germany,  I ta ly ,  New Zealand,  
Swi tzer land,  and t h e  United S t a t e s .  Hasler  (1947) h a s  reported on eutrophica-  
t ion of Lake Zurich,  in Switzerland.  The l ake  c o n s i s t s  of two b a s i n s .  The 
c i ty  of Zurich i s  b i sec ted  b y  the  Limmat River flowing out  of the  lower,  larger  
b a s i n .  Zurich cont r ibutes  no  w a s t e s  t o  the l ake .  But the  buildup of communi- 
t i e s  around th i s  lower bas in  h a s  resul ted  in a dramatic inc rease  in the input of 
domest ic  w a s t e .  The upper bas in  s t i l l  h a s  a re la t ive ly  s p a r s e  population around 
i t s  s h o r e s .  The lower l ake  h a s  l o s t  a l l  trout and whitefish, which are replaced 
now by perch .  northern p ike ,  and t r a sh  f i s h .  The upper bas1.n lake  cont inues  t o  
support commercial f ishing for trout and whitefish.  L e s s  than a hundred y e a r s  
ago both b a s i n s  were c l e a r ,  c l e a n ,  and supported a commercial crop of t rout  
and whi tef i sh .  Since the turn of the century ,  algal  scums in the  lower l ake  
have  c rea ted  a malodorous n u i s a n c e ,  turning the larger  part of Lake Zurich and 
the  water  of the  Limmat t o  a copper-red color a s  i t  flows through the c i ty .  Ex- 
pens ive  filtering and purifying equipment for the  c i t y ' s  water supply is now re- 
qui red ,  Hasler  a l s o  reports  tha t  the  blue-green a lgae  bloom h a s  exploded in  
Lake Zurich. He c i t e s  similar exp los ions  of Osci l la tor ia  rubescens  in Lake 
Windermere, the  l a rges t  l ake  in England. Cores taken from the  bottom of Lake 



Windemere  s h o w  l i t t l e  a p p a r e n t  c h a n g e  i n  t he  c h a r a c t e r  of t h e  s ed imen ta ry  
d e p o s i t s  from t h e  e n d  of t he  I c e  Age t o  compara t ive ly  r e c e n t  t i m e s .  But i n  
t h e s e  r e c e n t  t i m e s  t he  c h a n g e  h a s  been  d rama t i c .  This  c h a n g e  w a s  acce l e r -  
a t e d  wi th  t he  g r e a t  i n c r e a s e  in the  tour i s tpopula t ion  i n  t he  1 8 4 0 1 s ,  t o  the  
po in t  t h a t  t h e  s ed imen t  now r e f l e c t s  a  much more rap id  f i l l ing of t h e  l a k e ,  
wi th  a n  i n c r e a s i n g  compos i t i on  of d e a d  and  pa r t i a l l y  d e c a y e d  o rgan ic  mat te r  
r ep l ac ing  ino rgan ic  s e d i m e n t s .  

Reid (1966) r epo r t s  t h a t  Lake M a r a e t a i ,  a  hyd roe l ec t r i c  impoundment  i n  
New Z e a l a n d ,  h a s  e x p e r i e n c e d  w a s t e w a t e r  po l lu t ion  and  c u l t u r a l  en r i chmen t .  
C a s e s  of d i s e a s e  in  a  town drawing i t s  wa te r  supp ly  from t h e  l a k e  a re  a t t r i -  
bu t ed  t o  v i r u s e s  ca r r i ed  i n  t he  su r f ace  w a t e r  of t h e  l a k e  po l lu ted  by  the  s a m e  
t o w n ' s  w a s t e w a t e r .  P lankton  in  t h e  t o w n ' s  wa te r  supp ly  r e s u l t s  from cul tura l  
deve lopmen t  of t he  r iver  b a s i n ,  impoundment  i n  t h e  r e s e r v o i r s ,  and  cu l tu ra l  
en r i chmen t .  

Lackey  and  Sawyer  (1945) ,  Rohlich (1949) ,  and  F i t zge ra ld  (1960) h a v e  re-  
ported on  the  po l lu t ion  of a  c h a i n  of four l a k e s  n e a r  M a d i s o n ,  W i s c o n s i n .  
In a  s p a n  of 30 t o  40 y e a r s  t h e s e  l a k e s  h a v e  c h a n g e d  from a n  o l igo t rophic  con-  
d i t i on  t o  a n  eu t roph ic  s t a t e .  The s o u r c e  of nu t r i en t s  w a s  de te rmined  by Lackey  
and  Sawyer  t o  b e  predomina te ly  urban .  Of t he  fe r t i l i ze r  v a l u e  be ing  fed i n t o  t he  
l a k e s  i n  1945 ,  76 .9% of inorganic  ni t rogen and  89 .2% of i no rgan ic  phosphorus  i n  
t he  nu t r i en t s  we re  cont r ibu ted  b y  M a d i s o n ' s  e f f l uen t .  The agr icu l tura l  s e c t o r  of 
t h e  po l lu t ion  con t r ibu to r s  w a s  i n s ign i f i ca r t  i n  t h i s  c a s e .  

Beeton (1965) h a s  c l a s s i f i e d  Lake Erie a s  eu t roph ic  on t h e  b a s i s  of i t s  bio-  
l o g i c  c h a r a c t e r .  Seve ra l  c h a n g e s  commonly a s s o c i a t e d  wi th  eu t roph ica t ion  i n  
smal l  l a k e s  h a v e  b e e n  o b s e r v e d  in  t h e  G r e a t  L a k e s .  T h e s e  c h a n g e s  r e f l e c t  
a c c e l e r a t e d  eu t roph ica t ion  i n  t he  G r e a t  Lakes  d u e  t o  m a n ' s  a c t i v i t y .  C h e m i c a l  
d a t a  compi led  from a number of s o u r c e s ,  da t i ng  a s  e a r l y  a s  1854 ,  i n d i c a t e  a  
p r o g r e s s i v e  i n c r e a s e  i n  t he  concen t r a t i on  of va r ious  major  i o n s  and  to t a l  d i s s o l v e d  
s o l i d s  in  a l l  of t h e  l a k e s  e x c e p t  Lake Super ior .  The p lankton  h a s  c h a n g e d  somewhat  
i n  Lake Mich igan  and  the  p l a n t  and  an ima l  popu la t i ons  of Lake Erie a r e  g r e a t l y  
d i f fe ren t  t oday  from t h o s e  of t h e  p a s t .  T h e s e  c h a n g e s  a r e  remarkable  for s u c h  
l a rge  l a k e s .  M a n ' s  a c t i v i t i e s  c l e a r l y  h a v e  a c c e l e r a t e d  t he  r a t e  of eu t roph ica t ion .  
This  r a t e  h a s  b e e n  g r e a t e s t  i n  Lakes  E r i e ,  O n t a r i o ,  and  Mich igan  and  t h e s e  l a k e s  
h a v e  had  t h e  l a r g e s t  popula t ion  growth wi th in  t h e i r  d r a inage  a re i i s .  

Edmonson ,  e t  al_, (1956) repor t  t h a t  Lake  Wash ing ton  i n  S e a t t l e  s h o w s  de f in i t e  
e v i d e n c e  of hav ing  r a the r  s u d d e n l y  i n c r e a s e d  in  nu t r ien t  c o n t e n t .  The oxygen  de-  
f i c i t  i n  1955 w a s  1.8 t i m e s  t h a t  in 1952,  and  2 . 7  t i m e s  t h e  de f i c i t  i n  1933.  The 
b io log i ca l  c h a r a c t e r  of t h e  l a k e  h a s  c h a n g e d  r e c e n t l y  i n  t h a t  t h e  former dominance  
of d i a toms  and  d i n o f l a g e l l a t e s  i n  t h e  popula t ion  h a s  b e e n  r e p l a c e d  b y  thiit of t he  
b lue-green  a l g a e .  These  c h a n g e s  h a v e  co inc ided  wi th  t h e  rap id  i n c r e a s e  in  popu- 
l a t i on  b u i l j u p  around the  l a k e ;  s o  Lake Wash ing ton  s e e m s  t o  b e  f i t t ing  t he  pa t te rn  
of abrupt  c h a n g e  s imi l a r  t o  o t h e r  l a k e s  wh ich  h a v e  b e e n  s tud i ed  l imno log ica l ly  
before  po l lu t ion  became  s e r i o u s .  

Other  s t u d i e s  i n  t h e  l i t e r a tu re  i nc lude  P a l m e r ' s  work (Pa lmer ,  1960) o n  eu t ro-  
ph i ca t i on  of t he  r i ve r s  of the  Uni ted  S t a t e s ,  inc lud ing  the  Mississippi, a n d  
Ludwig and  M c G a u h e y ' s  (1963) work with po l lu t ion  o f  Lake Tahoe i n  C:alifornia.  
In a l l  c a s e s  t he  e m p h a s i s  is o n  t h e  p h y s i c a l ,  chemica l  and  b io log i ca l  c h a n g e s  
occu r r ing ,  and  o n  t h e  c o n s e q u e n c e s  t o  man.  Some of t h e  c o n s e q u e n c e s  of t h i s  
d o m e s t i c  f e r t i l i z a t i on  of wa te r  b o d i e s  a r e :  1) a e s t h e t i c  de te r iora t ion  r e su l t i ng  
from s c u m s  of a l g a e ,  and  t h e  u n p l e a s a n t  odo r s  accompanying  i t s  decompos i t i on ;  
2) l o s s  of r ec rea t iona l  u s e s  s u c h  d s  boat ing  and  swimming,  a r i s ing  from the  



growth of la rger  a q u a t i c  p l a n t s  and  t h e  accumula t ion  of s l ime  and  a l g a e ;  (3) 
t h e  dep rec i a t i on  of r ipar ian  property v a l u e s ;  4 )  t h e  i n c r e a s e d  c o s t s  of f i l t ra-  
t i on  a n d  deodor i za t i on  of d o m e s t i c  water ;  and  5) the  h a s t e n e d  ex t inc t ion  of 
t h e  wa te r  body .  H a s t e n e d  l a k e  or reservoi r  ex t inc t ion  if a  genu ine  problem. 
H a s l e r  (1947) s t a t e s  t ha t  a r t i f i c i a l  fe r t i l i za t ion  of r e se rvo i r s  and  l a k e s  r a i s e s  
t he  r a t e s  of product ion of o rgan ic  mat ter  and  i t s  s u b s e q u e n t  s ed imen ta t i on .  
This  mat te r  a c c u m u l a t e s  without  decompos ing  comple t e ly ,  forming a  growing 
mat of d e a d  v e g e t a t i o n .  H a s l e r  s t a t e s  t h a t  a  eu t roph ic  water  body  is f i l l ing 
b y  sed imen ta t i on  of o rgan ic  mater ia l  a t  a  g r ea t e r  r a t e  t han  the  r a t e  of sed imen-  
t a t i on  v i a  inorganic  s u b s t a n c e s  s u c h  a s  s i l t s  and  c l a y s .  Thus l a k e  ex t inc t ion  
i s  h a s t e n e d  when t h e  l a k e  i s  f e r t i l i z ed  b y  d o m e s t i c  and  indus t r i a l  w a s t e w a t e r .  
This  problem of organic  s ed imen ta t i on  i s  e s p e c i a l l y  s e r i o u s  b e c a u s e  p r e s e n t l y  
t he re  i s  n o  p r a c t i c a l  method of revers ing  t h e  p r o c e s s .  It i s  on  t h i s  p remise  
t h a t  t h e  f requent ly  heard  s t a t e m e n t ,  " a  l ake  i s  e f f ec t i ve ly  d e a d "  , is  b a s e d .  

Oswa ld  and  Go lueke  (1966) h a v e  a s s e s s e d  the  po t en t i a l  impac t  of a  popula-  
t ion  in t he  a c c e l e r a t i o n  of eu t roph ica t ion .  The problem a r i s e s  from t h e  f ac t  
t h a t  man ,  in inhabi t ing  a  d ra inage  b a s i n ,  d o e s  no t  r e ly  s o l e l y  upon the  r e s o u r c e s  
of t h a t  b a s i n  for h i s  s o u r c e s  of energy .  I n s t e a d ,  man f requent ly  imports  l a rge  
q u a n t i t i e s  of t h e s e  components  for h i s  food ,  power ,  and  indus t ry .  It i s  t h i s  
importat ion of add i t i ona l  nu t r i en t s  in to  the  d ra inage  b a s i n  t h a t  p r e c i p i t a t e s  t h e  
wa te r shed  problem. In many b o d i e s  of wa te r  t h e  a b i l i t y  of t he  s t ream t o  fo s t e r  
d e c a y  p r o c e s s e s  e x c e e d s  b y  s e v e r a l  t imes  t he  na tura l  c a p a c i t y  of t h e  d ra inage  
b a s i n  and  t h e  s t r eam t o  produce  d e c a y a b l e  mater ia l .  Oswa ld  and  Go lueke  s t a t e  
t h a t  under  na tura l  cond i t i ons  a  l a k e  may a s s i rn i l a t e  i t s  own s y n t h a t e  and  t h a t  of 
a  wa te r shed  50 t imes  i t s  own s i z e .  BIA 1  pe r son  con t r ibu t e s  nu t r i en t s  equ iva l en t  
t o  5 , 0 0 0  t o  2 5 , 0 0 0  squa re  meters  of na tu ra l  w a t e r s h e d ,  s o  i t  t a k e s  on ly  a  f ew  
peop le  and  improper  t rea tment  of t he i r  w a s t e s  t o  e x t e n d  the  equ iva l en t  wa te r shed  
a r e a  far  beyond the  assimilat ive c a p a c i t y  of the  r ece iv ing  wa te r  body .  Eutrophi- 
c a t i o n  i s  a  t h r ea t  t o  a11 of our i nhab i t ed  major r iver  b a s i n s  and  t o  many of our 
mos t  d e s i r a b l e  l a k e s  and  r e se rvo i r s .  This  th rea t  i s  a c o n s e q u e n c e  of deve lopment  
and  t h e  concen t r a t i on  of l a rge r  and  l a rge r  popu la t i ons  in  t h e  v i c in i t y  of many of 
our  most v a l u a b l e  water  r e s o u r c e s .  Oswa ld  and  Go lueke  e s t i m a t e  t ha t  t he  r a t e  of 
eu t roph ica t ion  wi l l  doub le  in  t h e  nex t  25 y e a r s  and  redouble  nea r  t h e  end  of t he  
cen tu ry .  

It is not  d i f f icu l t  t o  ex t rdpoln te  f rom t h e  na t iona l  a n d  in t e rna t iona l  s c e n e  t o  
r e a l i z e  a  s imi l a r  future  for much of I d a h o ' s  wiiter r e s o u r c e s .  The mos t  d ramat ic  
example  of eu t roph ica t ion  of Idaho  s t r e a m s  dnd r e s e r v o i r s  is t h e  Snake  River. 
Along i t s  en t i r e  l eng th  i n  Id& o ,  with few e x c e p t i o n s ,  the  problem of s t ream 
pol lu t ion  is i n c r e a s i n g .  

The United S t a t e s  Department  of t he  In t e r io r ' s  F'ederal W a t e r  Pol lut ion Control  
Adminis t ra t ion (FWPCA) h a s  pub l i shed  a bookle t  e n t i t l e d  Wate r  Qua l i t y  Control  
and  Mangemen t ,  Snake  River Basin (1968).  This  publ ica t ion  is  conce rned  with 
documenta t ion  of s t r eam pol lut ion for t he  Snake  River Bas in .  'The fol lowing d i s -  
c u s s i o n  on wa te r  qua l i t y  problems i s  ex t r ac t ed  from t h e  report  (USDI,  1968,  pp.  
32-39) : 

"Wate r  qua l i t y  problems e x i s t  in  t h e  Snake  River s y s t e m  in  the 
form o f  impai red  u s e s  01 wa te r  o r  of po t en t i a l  u s e s  l o s t  b e c a u s e  of 
deg raded  w a t e r  q u a l i t y .  The most  d r ama t i c  problem h a s  been  t h e  
l o s s  t o  t he  f i shery .  F ish  k i l l s  h a v e  occur red  a t  Mi lner  Reservoir  



i n  1960,  1961, 1962 ,  and  1966; a t  American F a l l s  Reservoir ;  
and  in  t h e  Portneuf and  lower  Boise  Rivers .  In e a c h  c a s e  t h e  
c a u s e  h a s  b e e n  a  combina t ion  of i nadequa te ly  t r ea t ed  t ox i c  
or oxygen-demanding w a s t e s  and  l o w  s t r eam- f lows .  The 
f i she ry  h a s  a l s o  b e e n  a f f ec t ed  b y  o c c a s i o n a l  h igh  wa te r  
t empera tu re s  in  t h e  lower S n a k e ,  p revent ing  the  migrat ion 
of sa lmon up  the  s y s t e m  for s e v e r a l  w e e k s .  

Other  problems h a v e  b e e n  l e s s  i n t e n s i v e  bu t  h a v e  a l s o  
r e s u l t e d  in  impaired water  u s e .  For e x a m p l e ,  t h e  C i t y  of 
Twin Fa l l s  w a s  forced  t o  abandon i t s  Snake  River wa te r  supp ly  
a s  a  r e s u l t  of t a s t e s  and  odor s  a s s o c i a t e d  with d e c a y  of a q u a t i c  
growths  and  o the r  w a s t e  i o a d s  in  Mi lne r  Reservoi r .  Bac te r ia l  
contamina t ion  h a s  a l s o  made wa te r - con tac t  r ec rea t ion  undes i r -  
a b l e  In s e v e r a l  s t r e t c h e s  o f  t h e  r iver .  

The mos t  ch ron ic  problem in t h e  Snake  River i s  t he  damage  
c a u s e d  by  a q u a t i c  growths  which b reak  l o o s e  from the  r o c k s  or 
s h a l l o w  s t ream b e d s  and  f loa t  downst ream in  r a f t s  or s i n k  i n  
d e e p ,  slow-moving poo l s  t o  c r e a t e  bottom oxygen  demand .  
I r r iga tors  h a v e  suf fe red  i n c r e a s e d  c o s t s  and  inconven ience  
when  t h e s e  d e n s e  m a s s e s  of a q u a t i c  v e g e t a t i o n  h a v e  in te r fe red  
with water  t r a n s m i s s i o n ;  r e c r e a t i o n l i s t s  h a v e  abandoned  c e r t a i n  
a r e a s  b e c a u s e  of t he  d i s a g r e e a b l e  a p p e a r a n c e  of a q u a t i c  g r o w t h s ,  
and  the  f i she ry  i n  i lmerican F a l l s  Reservoi r  h a s  been  a d v e r s e l y  
a f f ec t ed  by  heavy  a l g a l  b looms.  

W a t e r  q u a l i t y  problems in  t he  Snake  a r e  b e s t  d e s c r i b e d  i n  
t e rms  of t h e  w a t e r  qua l i t y  s t a n d a r d s  which  p re sc r ibed  t h e  c r i t e r i a  
e a c h  u s e  a n d  s e r v e  a s  a  g u i d e  in  def in ing  problem a r e a s . "  

for 

D i s s o l v e d  Oxyqen  Dep le t i on  
" D i s s o l v e d  oxygen  (oxygen  he ld  i n  so lu t ion  in a  g i v e n  amount  

of water )  p rov ides  t h e  b a s i c  r e sp i r a to ry  supp ly  for mos t  l iv ing  
a q u a t i c  o r g a n i s m s ,  including not  on ly  f i sh  and  o the r  h igher  l i f e  
forms bu t  a l s o  t h e  bac,teria which  consume  organic  mat te r .  m e n  
oxygen  l e v e l s  a r e  d e p l e t e d ,  f i s h  and  o the r  d e s i r a b l e  o rgan i sms  
a r e  i nh ib i t ed  or  k i l l ed  and  the  s t r eam or  r e se rvo i r  c a n  b e  conve r t ed  
i n t o  a n  odor-producing n u i s a n c e .  

I n s t a n c e s  of l ow  d i s s o l v e d  oxygen  occu r  in te rmi t ten t ly  i n  t h e  
South  Fork Teton River and  Henrys  Fork be low t h e  Teton River; in  
t h e  Boise  River;  and  in  American F a l l s ,  M i l n e r ,  and  Brownlee 
Reservoi rs  . A g e n e r a l i z e d  d i s s o l v e d  oxygen  prof i le  of t h e  main 
s tem Snake  under  summer and  winter  cond i t i ons  shows  s e v e r e  de-  
p r e s s i o n s  occur r ing  a t  Borwnlee and  Mi lne r  Reservoi rs .  The l e v e l s  
of oxygen  a re  a t  t imes  subs t anda rd  (be low 5 mg/li ter)  in  o ther  
r e a c h e s  of the  l ower  r iver .  Leve l s  i n  i r r iga t ion  d ra in s  and  in  t h e  
lower  Boise  River h a v e  approached  ze ro .  F ish  k i l l s  h a v e  occu r r ed  
in  Mi lne r  and  American Fa l l s  Reservoi rs  and  i n  t he  lower Boise  
River b e c a u s e  of d e p l e t e d  oxygen  l e v e l s .  

The pr inc ipa l  c a u s e s  of d i s s o l v e d  oxygen  problems a r e  t he  ex -  
t reme low f lows  c a u s e d  by the  ope ra t i on  of s to r age  r e s e r v o i r s ,  by 
i r r iga t ion  w i t h d r a w a l s ,  and  b y  un t r ea t ed  or  i nadequa te ly  t r ea t ed  
w a s t e s .  B e c a u s e  organic  w a s t e s  a l s o  u s e  up  oxygen  when t h e y  
d e c o m p o s e ,  t h e  sma l l  quan t i t y  of oxygen  which  e x i s t s  under  l ow  
f low cond i t i ons  is qu ick ly  dep le t ed ;  e v e n  with a  high d e g r e e  of 
w a s t e  t r ea tmen t ,  enough w a t e r  mus t  b e  a v a i l a b l e  t o  a s s i m i l a t e  



r e s i d u a l  l oad ings  t o  the  s t r eam.  The pr inc ipa l  s o u r c e  of 
o rgan ic  w a s t e s  c a u s i n g  d i s s o l v e d  oxygen  dep le t i on  is 
po t a to  and  suga r  p r o c e s s i n g ,  but i n a d e q u a t e l y  t r ea t ed  
munic ipa l  w a s t e s  cont r ibu te  t o  t h e  problem, a s  d o  decom- 
pos ing  a q u a t i c  g rowths .  " 

Aqua t i c  Growths  ---- 
" P e r h a p s  t h e  mos t  c h a r a c t e r i s t i c  w a t e r  qua l i t y  problem 

of t h e  Snake  River Bas in  is t h e  e x c e s s i v e  a q u a t i c  g rowths  
which  d e t r a c t  from the  b e a u t y  of t he  s t r e a m s ,  c log  i r r igat ion 
c a n a l s ,  and  e v e n t u a l l y  d i e ,  c r ea t i ng  s ludge  d e p o s i t s  and  oxy- 
g e n  d e m a n d s .  Thick b looms of a l g a e  rnake t h e  w a t e r s  of t he  
upper  a n d  c e n t r a l  b a s i n s  a  c h a r a c t e r i s t i c  opaque  g r e e n .  
Float ing r a f t s  of a l g a e  a r e  preva len t  on  t h e  su r f ace  of t he  
Snake  and  form c l ing ing  s l i m e s  where  t hey  a d h e r e  t o  r o c k s  
a n d  b a n k s .  As t h e s e  growths  d i e  a n d  d e c a y ,  t h e y  r e l e a s e  
nu t r i en t s  for n e w  growths  and  become a pr inc ipa l  sou rce  of 
oxygen  demand in  t h e  b a s i n .  They c a u s e  a  n o t i c e a b l e  f luc-  
t ua t i on  in  d i s s o l v e d  oxygen l e v e l s  during night  and  d a y  a s  
t h e  p l a n t s '  r e sp i r a t i on  and  t ransp i ra t ion  p r o c e s s e s  a l t e r n a t e .  
An August  1967 f i s h  k i l l  in American F a l l s  Reservoir  w a s  
a t t r i bu t ed  t o  a l g a l  oxygen  demand .  " 

These  e x c e s s i v e  a q u a t i c  growths  a r e  r e l a t e d  t o  t he  high c o n c e n t r a t i o n s  of 
b a s i c  nu t r ien ts - -n i t rogen  a n d  phosphorus-- in  the  Snake  s y s t e m .  Phosphate  
concen t r a t i ons  r i s e  s t e a d i l y  through the  upper  b a s i n ,  t h e n  i n c r e a s e  abrupt ly  a t  
t h e  head  of American F a l l s  Reservoi r ,  where  t h e  Portneuf River ,  ca r ry ing  w a s t e s  
from t h e  phospha te  mining and  p r o c e s s i n g  ope ra t i ons  jo ins  t he  Snake .  In addi -  
t i o n ,  na tura l  p h o s p h a t e  l e v e l s ,  i r r igat ion re turn  f l o w s ,  munic ipa l  w a s t e s ,  
an ima l  w a s t e s ,  and  t h e  d e c a y  of a q u a t i c  b io t a  a l l  con t r ibu t e  t o  t h e  nu t r ien t  ba l -  
a n c e  which  s t i m u l a t e s  a q u a  t i c  growth.  

"Another fac tor  compounding the  problem is t h e  s y s t e m  of 
impoundments  on t h e  Snake  River .  When a  f ree-flowing s t ream 
is changed  in to  a  s e r i e s  of p o o l s ,  t h e  a q u a t i c  envi ronment  be-  
c o m e s  more s u s c e p t i b l e  t o  a l g a e  and  o the r  p l an t  p roduct iv i ty .  
Tempera ture ,  s t r a t i f i ca t i on  and  de t en t ion  t ime a l l  s e r v e  t o  in- 
c r e a s e  b io log i ca l  p roduct iv i ty .  " 

Bacter ia l  Pol lut ion -- - -- - 
"The coliform group of bac t e r i a  i s  u s e d  t o  measu re  t h e  

b a c t e r i a l  d e t e r i o r a t i o n  of wa te r  qua l i t y  b e c a u s e  t h e s e  bac t e r i a  
o c c u r  in t he  f e c a l  mat te r  of a l l  warm-blooded a n i m a l s ,  includ-  
i ng  man.  Although t h e s e  may a l s o  b e  found i n  $ l a n t s  or i n  t h e  
s o i l ,  the i r  p r e s e n c e  in a  body of wa te r  is u s u a l l y  cons ide red  
e v i d e n c e  of f e c a l  contamina t ion .  Such contamina t ion  is an  in- 
d i ca t i on  of a  p o s s i b l e  hea l th  haza rd  from accompanying  pa thogenic  
b a c t e r i a  and  v i r u s e s  and  r e s t r i c t s  t h e  u s e  of t h a t  wa te r  for wa te r - con tac t  
r ec rea t ion  or dr inking w a t e r  s u p p l i e s .  " 

G e n e r a l l y ,  coliform l e v e l s  above  1000 o rgan i sms  :;.er 100 mi l l i l i t e r s  a r e  con-  
s ide red  t o o  high for w a t e r  c o n t a c t  r ec rea t ion .  This  l e v e l  is e x c e e d e d  be low 
mos t  popula t ion  c e n t e r s  in  t h e  Snake  Bas in ,  e s p e c i a l l y  iri t h e  Burley,  Idaho  

She l l ey  a r e a s  and  be low the  mouth o f  t h e  Boise  Fiver. 



"The c a u s e  of bacter ia l  pollution in the  Snake Basin 
p o s e s  a  difficult problem of eva lua t ion .  Discharges  of 
sani tary  sewage  are unquest ionably responsib le  for many 
of the  problems,  particularly below population concentra-  
t ions .  " 

However, a  s ignif icant  portion of the problem r e s u l t s  from the  large number 
of l ives tock concentra ted  near  the  Snake and Boise Rivers in  a r e a s  l a c e d  with 
irrigation dra ins  which transport  a  portion of the  animal w a s t e s  along with t h e  
other  runoff from the  heavi ly  irrigated agricultural  b a s i n .  

"Animal populat ions a re  concentra ted  t o  the  extent  tha t  their  
w a s t e s  exer t  a  d i s t inc t  effect  on water  quali ty in  severa l  s tream 
r e a c h e s .  Half of the b a s i n ' s  c a t t l e  are found within twenty 
mi les  of e i ther  s i d e  of the  Snake and Boise Rivers in three  
a r e a s :  (1) along the Snake River between Lake Walcot t  Reser- 
voir and the  mouth of t h e  Big Wood (Malad) River, ( 2 )  in the  
lower Boise Rive; Valley,  and (3) in  the  cent ra l  bas in  between 
Adrian and the  head of Brownlee Pool. In t h e s e  three a r e a s  about 
800,000 ca t t le -  and signif icant  numbers of other  farm animals--  
a re  c lus te red  in about  5 , 3 0 0  square  mi les .  The re la t ive  c l o s e n e s s  
t o  the  r ive r s  in a r e a s  l aced  with irrigation d ra ins  e n s u r e s  tha t  the  
w a s t e s  of t h e s e  animals  cons t i tu te  a  s igni f icant  source  of b a c t e r i a . "  

Thermal Pollution 
"Water  temperature i s  c r i t ica l  to  the  anadromous and res iden t  

f i she r i e s  of t h e  Snake Basin and t o  the  a e s t h e t i c  qual i ty  of many 
of the  s y s t e m ' s  s t r eams .  Anadromous f ish require re la t ive ly  low 
temperatures t o  migrate,  spawn,  and develop;  higher temperatures 
de lay  migration, acce le ra te  d i s e a s e ,  and genera l ly  reduce  the  
survival  r a t e  of young f i s h .  In addi t ion ,  high temperatures stimu- 
l a t e  the  productivity of aquat ic  p l a n t s ,  a c t  a s  a  c a t a l y s t  to  algal  
b looms,  and reduce the  d i s so lved  oxygen resource  of the  stream:' 

"The c a u s e  of temperature problems i s  re la ted  t o  the  impound- 
ment of the  free-flowing stream and the  u s e  of the sys tem for irri- 
ga t ion .  Flow deplet ion due to s torage and d ivers ion  of t h e  surface 
return of i rr igat ion waters  warmed on f ie lds  combine with so lar  
radiat ion t o  i n c r e a s e  temperature l e v e l s .  " 

Suspended Solids 
"Sediment and suspended so l ids  r e su l t  in  turbid condi t ions  

which hamper f ish spawning,  recrea t ion ,  and the  a e s t h e t i c  beauty  
of the r iver .  In the  spr ing ,  turbidity i s  part icularly not iceable  in 
the  main stem in the lower bas in  and in  lower bas in  t r ibutar ies  
such a s  the Pa louse ,  Tucannon, and Asotin Rivers.  During periods 
of high runoff,  sediment  concentra t ions  reach objec t ionable  l e v e l s  
throughout the  bas in .  In addi t ion ,  irrigation re turns  are  a  summer 
source  of local ized  turbidity. " 

Toxins have  c a u s e d  some water  qual i ty  problems a t  seve ra l  points  in  the  b a s i n .  
Examples inc lude  ac id  w a s t e  d i scharges  to the  Portneuf River and pes t i c ide  con- 
cent ra t ions  high enough t o  injure or k i l l  f ish in  the  Boise River, C .  J .  Strike 
Reservoir (1964) and American Fa l l s  Reservoir (1966) . 



Ralph H a n s o n ,  wri ter  for t he  Blackfoot N e w s ,  h a s  au thored  a  s e r i e s  of 
a r t i c l e s  o n  t h e  Snake  River i n  southern  Idaho  ( H a n s o n ,  1969) .  In t h e s e  a r t i c l e s  
h e  h a s  enumera ted  v a r i o u s  a b u s e s  and  c i t e d  s e v e r a l  s o u r c e s  and  t y p e s  of pollu- 
t i on  of t h i s  s t r e a m .  In g e n e r a l  H a n s o n  wr i t e s  of t h o s e  symbo l s  of po l lu t ion  
which  h a v e  become  v i s i b l e :  The bui ldup  of s i l t  from o rgan ic  depos i t i on  i n  t h e  
r e s e r v o i r s ,  t he  abundance  of water -borne  b a c t e r i a  " feed ing  o n  t h e  p r o t e i n s ,  
c a rbohydra t e s  and  f a t s  dumped by the  po t a to  p r o c e s s o r s " ,  which  h a v e  accumu- 
l a t e d  i n  " s l i m y ,  f ib rous  c l u m p s " .  He  h a s  a l s o  commented on  t h e  des t ruc t ion  of 
spawning  b e d s  for game  f i s h ,  t he  growing b a c t e r i a l  pol lut ion "from inadequa te ly  
t r ea t ed  munic ipa l  s e w a g e  w a t e r " ,  and  t h e  " r i s ing  l e v e l  of chemica l  r e s i d u e s  in 
t he  r i ve r s  and  r e s e r v o i r s "  a s  a  c o n s e q u e n c e  of i n c r e a s e d  u s e  of ag r i cu l tu ra l  
p e s t i c i d e s .  The v i s i b i l i t y  of t h e s e  e f f e c t s  of pol lut ion i s  e n h a n c e d  a s  a  con-  
s e q u e n c e  of impoundment ,  and  d ivers ion  during t h e  summer,  of t he  Snake  River.  
The impoundment and  d ive r s ion  produce low f low r a t e s ,  r educed  r ec rea t iona l  
v a l u e ,  and  a r educed  c a p a c i t y  of the  r iver  t o  d i l u t e  w a s t e  i n p u t s ,  a l l  occurr ing 
during t h e  s e a s o n  of maximum demand for  f i sh ing  and  r e c r e a t i o n .  

H a n s o n  p o s e s  t h e  q u e s t i o n  of whe the r  or  not  t he  Snake  River is worth s a v i n g .  
The c o s t s  involved  in providing primary and  s e c o n d a r y  t rea tment  for d o m e s t i c  
and  indus t r i a l  w a s t e  w a t e r  a r e  near ly  prohib i t ive .  But by  1972,  Federa l  s t a t u t e s  
e s t a b l i s h e d  under  t h e  Federa l  Water  Pol lut ion Act of 1965 wi l l  force c i t i e s  t o  
comply with wa te r  qua l i t y  s t a n d a r d s  advoca t ed  b y  t h e  Fede ra l  W a t e r  Pol lut ion 
Cont ro l  Adminis t ra t ion.  Mr.  Hanson  feels t h a t  t h e  c o s t s  of complying wi th  
t h e s e  s t a n d a r d s  a r e  worth t h e  b e n e f i t s  wh ich  wi l l  b e  r e a l i z e d .  He  e m p h a s i z e d ,  
howeve r ,  t h a t  j u s t  meet ing  the  water  qua l i t y  s t a n d a r d s  of t he  FWPCA may not  b e  
su f f i c i en t .  The rap id  e x p a n s i o n  of popula t ion  and  of i n d u s t r y ,  par t icu la r ly  t h a t  
of t h e  food p r o c e s s i n g  i n d u s t r y ,  may requi re  a  third s t a g e  of t rea tment  t o  augment  
t he  f i r s t  two s t a g e s ,  b e c a u s e  t he  nu t r ien t  con ten t  of t h e  l a r g e  vo lumes  of second-  
a ry  e f f luen t  may c r e a t e  n u i s a n c e  g rowths  of a q u a t i c  p l a n t s  e v e n  i n  t he  a b s e n c e  of 
o ther  wa te r  qua l i t y  problems.  

An a l t e rna t ive  t o  t he  c o s t s  embodied in s u c h  a  t h r ee - s t age  t r ea tmen t  p r o c e s s  
would b e  t o  fol low p r a c t i c e s  many e a s t e r n  c i t i e s  a n d  s t a t e s  h a v e  been  forced t o  
a d o p t ,  t h a t  of wri t ing off t he  Snake  River a s  a  mul t ip le -use  s t r e a m ,  al lowing i t  
t o  d e g e n e r a t e  t o  t h e  s t a t u s  of a  s e w a g e  c a n a l ,  a n d  concen t r a t i ng  on  sav ing  t h e  
s t i l l  unpol lu ted  r i ve r s  of Idaho .  Hanson  feels t h a t  t h i s  d r a s t i c  s t e p  is not  
n e c e s s a r y  yet, and  h e  j u s t i f i e s  paying  t h e  costs of avoid ing  s u c h  a c i r c u m s t a n c e ,  
by  c i t ing  t h e  i n c r e a s i n g  e m p h a s i s  Americans a r e  p lac ing  on  t h e  r ec rea t iona l  and  
e s t h e t i c  v a l u e  of w a t e r w a y s .  

The pol lu t ion  problem in  t h e  Snake  River Basin is  a  c o n s e q u e n c e  of s e v e r a l  
f a c t o r s  working toge ther  t o  complement  one  ano the r .  An example  i s  t h a t  of t h e  
dep le t i on  of d i s s o l v e d  oxygen .  Adding b iochemica l  oxygen  demand (BOD) t o  the  
s t ream from indus t r i a l  and  d o m e s t i c  w a s t e w a t e r  is a  s e r i o u s  mat te r  from t h e  
s t andpo in t  o f  po l lu t ion  and  dep le t i on  of d i s s o l v e d  oxygen .  But the  impact  of 
impoundments  s u c h  a s  Mi lne r  and  American Fa l l s  Dams upon t h e  nutr ient  l oad  
ca r r i ed  b y  t h e  s t r eam i s  t h a t  s u c h  impoundment p roduces  s e p t i c  cond i t i ons  and  
oxygen  demand t h a t  a r e  many t i m e s  more s e r i o u s  t han  t h a t  which  would h a v e  
e x i s t e d  i n  a  free-flowing s t r eam.  The impoundment permi ts  t he  accumula t ion  
and  sed imen ta t i on  o f  t h i s  pa r t i a l l y  decomposed  o rgan ic  mater ia l  and  t h e  co r r e s -  
ponding h a s t e n e d  ex t inc t ion  of t h e  r e se rvo i r .  The i n c r e a s e d  growth of a l g a e  
a n d  o ther  a q u a t i c  b io t a  a r e  a  c o n s e q u e n c e  of the  warming of t he  r e l a t i ve ly  
s t i l l  r e se rvo i r  w a t e r  from s o l a r  hea t ing .  The concen t r a t i on  of s l ime  and  o the r  
a e s t h e t i c a l l y  u n p l e a s a n t  mat te r  o n  t h e  su r f ace  and  a long  t h e  s h o r e s  of t h e  re -  
se rvoi r  is ano the r  by-product .  Under free-flowing cond i t i ons  t h e  r iver  would 
e n j o y  a  g r e a t e r  se l f - regenera t ing  or s e l f - c l e a n s i n g  a c t i o n ,  e s p e c i a l l y  during 
t h e  per iod  of a n n u a l  h igh-water .  This  r egene ra t i on  would f a c i l i t a t e  t h e  more 



efficient removal of the nutrient load by the current, thus prohibiting the com- 
pounding of the pollutants. 

The entire solution to  aesthet ic  and recreational deterioration of such a 
resource will require measures much broader than that simply of controlling 
the sources of nutrient enrichment of this water body. For example, the con- 
trol of nutrient input will not significantly aid in effecting a solution to  the 
problem of thermal pollution arising from impoundment. In addition, controlling 
the input of nutrients from d ~ m e s t i c  and industrial sources will do little to 
alleviate the pollution problem of turbidity or of agricultural contributions to 
the river. But this problem of domestic and industrial nutrient enrichment 
(eutrophication) and i t s  control i s  s t i l l  one of the most important goals we 
must strive to  achieve before multipurpose uses  become limited. 

Nutrient input i s  a l so  the major pollution problem for northern I d a b  streams 
and lakes .  Although the problem i s  identified,  too l i t t le research has  been con- 
ducted to date to  properly cert ify the severity of pollution. 

Persons having riparian rights along northern Idaho streams and lakes  have 
complained to  several  State agencies regarding offensive conditions and pollu- 
tion of these waterways. The major pollution problem has  been the appearance 
of algae blooms, unsightly masses  of aquatic plants ,  and an increase in bac- 
teria count to  levels  endangering the continued use  of the affected water bodies 
for contact  recreational activit ies such a s  swimming. These problems have 
appeared in companion with the growth of resident and seasonal  population 
along the shores of l akes  and streams. It i s  generally agreed that  the primary 
source of nutrients essen t ia l  to  support the aesthetically offensive appearance 
of this undesired biota ,  and the primary source of the contaminant bacteria,  
i s  domestic wastewater. 

Examples of this enrichment of northern lakes  in Idaho i s  Cocolalla Lake 
and Coeur d'Alene Lake. Cocolalla Lake has  experienced a rapid increase in 
urban buildup around i ts  shoreline,  and for the pas t  several  years ,  seasonal  
algal blooms have occurred during the summer months. 

The primary spec ies  of a lgae involved i s  Aphanizomenon flosaquae,  a spec ies  
of blue-green algae that i s  associated with taste and odor problems. Also, a s  a 
consequence of the increase in dead and decaying vegetable matter in the lake ,  
the dissolved oxygen has  been rapidly depleted during the months of the "bloom." 
Fish ki l ls  have a l so  occurred. Algal problems in Coeur d'Alene Lake probably 
are related to  the entry of phosphate via the Coeur d'Alene River (Williams, 
1969). 

Another example of pollution in northern Idaho i s  the South Fork of the 
Palouse River. Wastewater inflow from Moscow, Idaho and Pullman, Washington, 
contributes a significant portion of the dry weather flow of the stream. The 
Federal Water Pollution Control Administration has  declared the stream one of 
the eleven s i t e s  in the Snake River Basin which i s  the scene of very serious 
pollution requiring immediate remedial action to  return the stream to full utility 
for a l l  users .  



In some  c a s e s  t he  addi t ion  of nu t r i en t s  t o  a  wa te r  body i s  b e n e f i c i a l .  
Paye t t e  Lake  h a s  expe r i enced  a n  i n c r e a s e  i n  t he  inf low of nu t r i en t s  from 
the  popula t ion  bui ldup  around i t s  s h o r e s  ( O l s o n ,  1969,  pe r sona l  communi- 
c a t i o n  ) .  Some h a v e  hypo thes i zed  t h a t  t h i s  fe r t i l i za t ion  may be  i n c r e a s i n g  
t h e  product iv i ty  of the  l a k c  a s  a  f i shery .  But fe r t i l i za t ion  of a  l a k e  v ia  t h e  
i npu t  of d o m e s t i c  w a s t e w a t e r  mus t  b e  v i e w e d  a s  a  d e l i c a t e  propos i t ion .  
'The b a l a n c e  requi red  t o  gua ran t ee  t h a t  t h e  water  body d o e s  no t  p rog re s s ive ly  
e n t e r  t h e  road  t o  eu t roph ica t ion ,  and  then  t o  h a s t e n e d  e x t i n c t i o n ,  is  s u c h  
t h a t  f e r t i l i z a t i on  b y  w a s t e s  mus t  b e  ca re fu l ly  s tud i ed  and  monitored if i t  i s  
t o  b e  a s s u r e d  t h a t  t he  p r o c e s s  d o e s  not  g e t  out  of hand .  Fai lure  t o  monitor 
s u c h  a  s y s t e m  i s  l i ke ly  t o  produce undes i r ab l e  r e s u l t s  and  the  l imit ing of 
the  wa te r  body for some u s e r s .  

Pro_posal of Renovat ion by  Soi l  &s t ems  a s  a  Cor rec t ive  M e a s u r e  -- -- - - - - - - - - - - - - - -- - - - - - - - - - - - -- - - - - - 

The need  for cont ro l  of s o u r c e s  of d o m e s t i c  and  indus t r i a l  pol lut ion a r e  
we l l  r ecogn ized .  Howeve r ,  t he  c o s t s  for such  cont ro l  v i a  cus tomary  m e a n s  
of w a s t e  p r o c e s s i n g  and  t rea tment  a r e  s u b s t a n t i a l .  I t  i s  t h e  pu rpose  of t h i s  
t e x t  t o  examine  a  supp lemen t ,  and  in  some c a s e s  and  a l t e rna t ive  t o  a  port ion 
of p r imary ,  s e c o n d a r y ,  and  t e r t i a ry  t rea tment  p r o c e s s e s .  The a l t e rna t ive  
so lu t ion  which  may provide t h i s  needed  cont ro l  is t h e  i r r iga t ion  and  fe r t i l i za -  
t ion of ag r i cu l tu ra l  c rops  with d o m e s t i c  and  indus t r i a l  w a s t e w a t e r ,  or t he  sur- 
f a c e  app l i ca t i on  of domes t i c  a n d  indus t r i a l  w a s t e w a t e r  for renovat ion  b y  a  
s o i l  s y s t e m .  

I t  i s  h y p o t h e s i m l  t h a t  s u c h  i r r igat ion or  su r f ace  app l i ca t i on  of w a s t e w a t e r  
where  hydrogeologic  cond i t i ons  permit w i l l  y ie ld  a  l e v e l  of t rea tment  or reno-  
va t ion  e q u i v a l e n t  t o  t h a t  ob t a inab le  with t h e  t e r t i a ry  t rea tment  p r o c e s s e s  
cur ren t ly  a v a i l a b l e .  Sur face  app l i ca t i on  may provide a n  economica l  method 
of t rea tment  which is less c o s t l y  than  e x t e n s i v e  advanced  t rea tment  of 
d o m e s t i c  and  indus t r i a l  w a s t e w a t e r .  I r r igat ion with w a s t e w a t e r  w i l l  r e s u l t  
i n  i n c r e a s e d  c rop  p roduc t ion ,  a n  i n c r e a s e  i n  t h e  supp ly  of i r r iga t ion  w a t e r  
a v a i l a b l e  for agr icu l tura l  i r r iga t ion ,  and  wi l l  r enova te  the  w a s t e w a t e r  b y  
lower ing  nut r ien t  c o n t e n t ,  b y  reduc ing  b iochemica l  oxygen  demand (BOD), 
by  removal  of some  of t h e  d i s s o l v e d  s o l i d s  from indus t r i a l  w a s t e  w a t e r ,  and  by 
removal  of bac t e r i a  from the  w a s t e w a t e r .  In a d d i t i o n ,  s u c h  i r r iga t ion  or sur-  
f a c e  sp read ing  on to  a  so i l  s y s t e m  normally wi l l  r e s u l t  i n  r echa rge  t o  ground 
wa te r  of a  port ion of the  e f f l uen t ,  wi th  minimum th rea t  t o  t he  cont inued  q u a l i t y  
of t h a t  v a l u a b l e  r e s o u r c e .  The ea r ly  recogni t ion  and  e l imina t ion  of undes i r ab l e  
r e s u l t s  c a n  b e  a s s u r e d  b y  t h e  i n s t a l l a t i o n  of appropr ia te  monitoring d e v i c e s .  



DOMESTIC AND INDUSTRIAL WASTEWATER REUSE IN OTHER AREAS 

Examples of C i t i e s  Reusinq Effluent 

Today more than  400 c i t i e s  in the  United S t a t e s  a re  ut i l iz ing their  t r ea t ed  
ef f luent  for agr icu l tura l  i r r igat ion.  Sewage farming ( the  agr icu l tura l  u t i l iza t ion  
of a  s ewage)  involves  the  u s e  of domes t i c  and/or indus t r ia l  e f f luent  for t he  pro- 
duct ion  of c r o p s  a n d  t h e  r a i s ing  of an ima l s .  

Merz (1956) reported on the  s t a t u s  of s e v e r a l  s e w a g e  farming opera t ions .  
At tha t  t ime F resno ,  Ca l i fo rn ia ,  w a s  u t i l iz ing  the eff luent  from a primary t rea t -  
ment p lant  for t h e  production of c rops  a n d  c a t t l e  f eed .  Over 2 2  million g a l l o n s  
per d a y  of primary ef f luent  were be ing  u s e d  for t h e  i rr igat ion of co rn ,  g ra in ,  
a l f a l f a ,  and g r a s s e s .  The farming u t i l iza t ion  took t h e  p l ace  of szcondary  
t reatment  t h a t  would h a v e  been  needed t o  provide an  ef f luent  renovated  t o  the  
degree  tha t  i t  could  have  been  d ischarged  t o  a stream or  c a n a l .  In add i t ion ,  
t h e  irrigation wa te r  t ha t  percola ted  through the  s o i l  and in to  the  ground water  
w a s  purified to  the  e x t e n t  t h a t  i t  had no harmful e f f e c t s  upon the  qua l i ty  of t he  
ground wa te r .  In Bakersf ie ld ,  Cal i forn ia ,  primary ef f luent  h a s  been  u s e d  for 
t h e  i rr igat ion of p a s t u r e ,  co t ton ,  a l f a l f a ,  g r a s s e s ,  and the  pre-irrigation of 
po ta toes  (Merz , 1956) . In the  California  c i t i e s  of Pomona and Tulare ,  domes t i c  
e f f luent  w a s  being u s e d ,  in 1956, t o  i r r iga te  a l f a l f a ,  c i t r u s  f ru i t ,  g ra in ,  g r a s s e s ,  
sunf lowers ,  and t h e  water ing of c a t t l e .  

In Texas , i r r iga t ion  with sewage  ef f luent  i s  in  operat ion a t  Abilene, where by  
1956 approximately five mgd (million ga l lons  per day)  of r a w  sewage  lagoon 
ef f luent  were being u s e d  for the  i rr igat ion of g r a i n ,  g r a s s e s ,  and maize ;  a t  
Kingsvi l le ,  where  1.0 mgd of r a w  s e w a g e  lagoon ef f luent  were being u s e d  for 
t he  i rr igat ion of s imilar  c rops ;  and a t  Lubbock,  where s i x  mgd of f i l ter  p lan t  
e f f luent  were  u s e d  for the  i rr igdt ion of ba r l ey ,  co t ton ,  sorghum and wheat ;  
and  a t  San Antonio, where  2 3  mgc! of ac t iva t ed  s ludge  ef f luent  were u s e d  for 
t h e  i rr igat ion of a l f a l f a ,  co rn ,  and g r a s s e s  and for the  water ing of c a t t l e  and 
h o r s e s  (Merz , 195 6) . 

Bauer (1961), reported tha t  t he  Air Force Academy s e w a g e  treatment  s y s t e m ,  
employing two-s tage  t r ickl ing f i l t e r s ,  w a s  des igned  t o  c o l l e c t  a l l  of t h e  se t t l ed  
f ina l  e f f luent  for u t i l iza t ion  in a  l a n d s c a p e  i rr igat ion sys t em.  Only during per iods  
of high ra infa l l  d o e s  a n y  eff luent  e s c a p e  t o  the  rece iv ing  s t ream.  

The c i t i e s  mentioned he re  d o  not comprise a  complete  l i s t  of communit ies  
u t i l iz ing  the i r  w a s t e  e f f luent  for agr icu l tura l  pu rposes .  Furthermore, i t  i s  s ig-  
n i f icant  t ha t  t h i s  p rac t i ce  i s  no t  something r e l a t ive ly  new to the  United S t a t e s .  
For example ,  t h e  c i t i e s  of Upland and Ontar io ,  Ca l i fo rn ia ,  have  been  irrigating 
with the i r  domest ic  s e w a g e  ef f luent  for more than  50 y e a r s ,  us ing  such  methods 
of appl ica t ion  a s  f looding ,  furrows,  and sprinkl ing.  In Europe t h i s  l og ica l  
u t i l iza t ion  of nut r ien t  enr iched  c i ty  was tewa te r  h a s  b e e n  a c c e p t e d  for s e v e r a l  
hundred y e a r s .  Berlin h a s  d i s p o s e d  of i t s  e f f luent  i n  t h i s  manner s i n c e  the  
s ix t een th  century .  The principal  inves t iga tor  h a s  observed  s e v e r a l  c i t i e s  in  
Mex ico  which have  u s e d  the  technique  for d e c a d e s .  

Fer t i l izer  in Domest ic  Effluent 

In addit ion t o  e f f ic ien t  and siinitciry d i s p o s a l  of wastewc7ter 2nd the  economical  
t reatment  of t h i s  s ame  w a s t e w c ~ t e r ,  t h e  c i t i e s  r e a l i z e  a n  economic  retcrn from the  
f e r t i l i ze r  va lue  of t he  e f f l u e n t .  The nutrient:; contdineii  i r  t h i s  w.iter add  to crop 
y ie lds .  Hershkovi tz  (1967) e s t i m a t e s  thdt  the  perc i ip i t~ i  .innudl contri.bution ( ~ i  
nut r ien ts  t o  domes t i c  s e w a g e  i s  e q u a l  t o  5 .5  t o  6.6 pounc!s of n i t rogcn,  1.7 t o  



2 . 2  pounds  of phosphorus  ( P 2 0 5 ) ,  2 .9  t o  3 .5  pounds  of p o t a s s i u m  ( K 2 0 )  and  
22 t o  26 .4  pounds  of o rgan ic  mat te r .  H e  po in t s  ou t  t h e  va lue  of o rgan ic  mat te r  
in  s e w a g e  b y  not ing  t h a t  o rgan ic  mat te r  improves  s o i l  s t ruc tu re  b y  agg rega t ing  
t h e  s o i l  p a r t i c l e s ,  t h u s  forming a  more g ranu la r  s o i l  hav ing  b e t t e r  p h y s i c a l  
c h a r a c t e r i s t i c s .  O the r  e s t i m a t e s  of per  c a p i t a  cont r ibu t ion  of nu t r i en t s  s h o w  
some  v a r i a n c e  wi th  Her shkov i t z .  Fa i r ,  Geye r  and  Okun (1968) repor t  per  c a p i t a  
7nnua l  con t r ibu t ions  ranging from 6  t o  7  pounds  of n i t rogen ,  1.2 pounds  of 
p h o s p h o r u s ,  2  pounds  of po t a s s ium ( K 2 0 )  and  a s  much a s  110 t o  120 pounds  of 
o rgan ic  mat te r .  In I s r a e l ,  t h e  add i t i on  of s u c h  o rgan ic  mat te r  t o  t h e  s a n d  dune  
s o i l  of t h e  Holon s e w a g e  i r r igat ion farm r e s u l t e d  i n  t h e  s t a b i l i z a t i o n  of t h e  
s a n d  d u n e s  and  the i r  r e su l t i ng  conve r s ion  t o  product ive  agr icu l tura l  l and  
(Hershkovi tz  and  F e i n m e s s e r ,  1967) .  D y e  (195 8) h a s  a l s o  repor ted  on the  bene-  
f i c i a l  r e s u l t s  r e a l i z e d  in u t i l i z ing  o rgan ic  mat te r  in  s e w a g e  e f f l uen t  for agr icu l -  
t u r e  i r r iga t ion .  He  s t a t e s  t h a t  an  a v e r a g e  s u s p e n d e d  s o l i d s  c o n t e n t  of 30 ppm 
is e q u i v a l e n t  t o  sp read ing  81 pounds  of o rgan ic  ma te r i a l  on  a n  a c r e  wi th  e v e r y  
acre- foot  of t h e  e f f l uen t  u s e d .  

The a v e r a g e  per  c a p i t a  con t r ibu t ions  of nu t r i en t s  d e s c r i b e d  a b o v e  h a v e  
b e e n  conve r t ed  t o  more u s a b l e  s t a t i s t i c s  b y  s e v e r a l  au tho r s .  Day  and  Tucker  
(1959) , i n  Arizona,  repor t  t h a t  e f f l uen t  from t h e  a c t i v a t e d  s l u d g e  comple t e  
s e w a g e  t rea tment  p l a n t  i n  Tucson  c o n t a i n s  abou t  65 pounds  of n i t rogen ,  50 
pounds  of phospha te  ( P 2 0 5 )  , a n d  32 pounds  of p o t a s h  ( K 2 0 )  per  ac re - foo t .  
In Rus ton ,  L o u i s i a n a ,  c h e m i c a l  a n a l y s i s  of e f f l uen t s  from two  s e w a g e  t rea tment  
p l a n t s  handl ing  R u s t o n ' s  domes t i c  w a s t e s  showed  t h e  fol lowing concen t r a t i on  
of nu t r i en t s :  N i t rogen ,  16-2 0  ppm; p h o s p h o r u s ,  7-10 ppm; p o t a s s i u m ,  35-40 
ppm; and  c a l c i u p ,  100 ppm; wi th  a  pH of 7 .2-7 .4  (Thomas and  Law,  1968) .  The 
r e s e a r c h e r s  c a l c u l a t e d  t h a t  t h e  v a l u e  of t h e  f e r i l i z e r  e l e m e n t s  i n  t h e  Rus ton  
e f f l uen t  w a s  approximate ly  $17.50 per  ac re - foo t  of e f f l uen t .  

Many  o ther  r e s e a r c h e r s  h a v e  cont r ibu ted  e s t i m a t e s  of t h e  fe r i l i ze r  v a l u e  i n  
t r e a t e d  s e w a g e  e f f l u e n t ,  and  t h e  v a l u e s  vary  with t h e  s t u d y ,  wi th  t h e  t y p e  of 
t rea tment  g i v e n  t o  t h e  s e w a g e  e f f l u e n t ,  and  wi th  t h e  sou rce  of t h e  e f f l uen t .  It 
i s  app rop r i a t e  t o  i n c l u d e  two  o the r  r e s e a r c h  f i nd ings  t o  fur ther  i l l u s t r a t e  t h i s  
po in t .  Schre iber  (1957) r epo r t s  t h a t  t h e  amount  of t h e  p r inc ipa l  f e r t i l i z e r  e l e -  
men t s  n i t rogen ,  p o t a s s i u m ,  and  phosphorus  i n  s e w a g e  e f f l uen t s  from 15 Cal i for-  
n i a  c i t i e s  s t u d i e d  is  60 t o  100 pounds  of ni t rogen ch i e f ly  i n  t h e  form of ammonia;  
20 t o  40 pounds  of po t a s s ium occur r ing  a s  po t a s s ium;  and  60 t o  100 pounds  of 
phospha te  occur r ing  a s  p h o s p h a t e ,  p e r  acre- foot  of e f f luen t .  Schre iber  d o e s  not  
a s s i g n  a  do l l a r  v a l u e  t o  t he  f e r t i l i z e r  con ta ined  i n  a n  acre- foot  of e f f l uen t ;  h o w e v e r ,  
H i r sch  (1969, p .  60) s t a t e s  t h a t  t h e  1969 v a l u e  of t h e  n i t rogen ,  phosphorus  and  
p o t a s s i u m  fe r t i l i z e r  i n  a n  acre- foot  of a  t y p i c a l  San Diego  w a s t e w a t e r  is  $18. 
H i r sch  g o e s  on t o  s a y  t h a t ,  "There would b e  n o  n e e d  for t h e  app l i cd t ion  of addi -  
t i o n a l  c h e m i c a l s  when  u t i l i z ing  t h i s  r ec l a imed  wa te r  for l andscape -ho r t i cu l tu re  
e x c e p t  for t h e  u s e  of supp lemen ta l  n i t rogen  t o  turf a r e a s  during s e a s o n s  of r a in  
( i f  r e c l a imed  wa te r  is no t  u s e d  for a  per iod of  t w o  months  or l o n g e r ) . "  A Penn- 
s y l v a n i a  S t a t e  Un ive r s i t y  r e s e a r c h  expe r imen t  ( P a r i z e k ,  e t  a l .  , 1967) a t t empted  
t o  r e l a t e  e f f l uen t  de r ived  ag r i cu l tu ra l  nu t r i en t s  t o  equ iva l en t  commerc ia l  f e r t i l i z a -  
t i on  r a t e .  In t h i s  c a s e  t h e  i n v e s t i g a t o r s  de te rmined  t h a t  wi th  a n  app l i ca t i on  r a t e  
of t w o  i n c h e s  of e f f l uen t  per  week  for pe r iods  varying from 24 t o  33 w e e k s  of 
i r r iga t ion  i n  t h r e e  y e a r s  of s t u d y  (1963-1965) , f e r t i l i z e r  app l i ca t i on  t o  c r o p s  and  
wooded p l o t s  w a s  e q u a l  t o  100 t o  280 pounds  of n i t rogen ,  180 t o  300 pounds  of 
a v a i l a b l e  p h o s p h o r u s ,  a n d  120 t o  320 pounds  of water-  so lub l e  p o t a s h  per  a c r e .  



Crop Response  - 

The most  meaningful product of fe r t i l iza t ion  by sewage  eff luent  is crop 
y ie ld .  In other  words ,  how d o e s  the  crop y ie ld  of c rops  i rr igated with sewage  
ef f luent  differ  from the  yield of c rops  n o t  i r r igated with the  e f f luen t ,  or  i r r igated 
with ordinary i rr igat ion w a t e r ?  Day and Tucker (1959) have  conducted  one  of the  
more e x t e n s i v e  s t u d i e s  along t h i s  l i ne .  In e ight  exper iments  conducted  over a 
two-year period (1957-58) a t  Cor taro ,  Arizona t h e  pas tu re  forage production of 
smal l  g ra ins  i r r igated with sewage  ef f luent  w a s  compared with the  pas ture  for- 
a g e  production obta ined  when sma l l  gra ins  were i rr igated with regular  i r r igat ion 
water .  In part  of the  exper iments  commercial fe r t i l izer  w a s  added t o  the  normal 
i r r igat ion water  in  amounts  equ iva len t  t o  t h e  fe r t i l izer  content  of t he  e f f luent .  
The following r e s u l t s  were  observed  ( a s  reported by the  authors)  : Winter  pas tu re  
forage y i e l d s  equ iva len t  t o  11.14 tons  per a c r e  were obta ined  from bar ley  irri- 
g a t e d  with s e w a g e  ef f luent .  Barley produced 112% more forage on  p lo ts  t r ea t ed  
with sewage  eff luent  a lone  than  w a s  produced on the control  p lo ts  t ha t  rece ived  
norrnal i r r igat ion water  with no  addi t ional  fe r t i l izer .  Whea t  growth with normal 
irrigation water  with no  addi t ional  fer t i l izer  produced 3 .50  t o n s  of forage per 
a c r e .  Wheat  p lo t s  t ha t  r ece ived  sewage  eff luent  produced 263% more pas ture  
forage than  check  p lo t s  t ha t  rece ived  normal i r r igat ion water  with n o  addi t ional  
fe r t i l izer .  In g e n e r a l ,  a s  t h e  amount of nitrogen fer t i l izer  w a s  inc reased  i n  
normal i r r igat ion w a t e r ,  the  avera9.e wheat  forage yield a l s o  w a s  i n c r e a s e d .  
P lo ts  of o a t s  produced 3.13 t o n s  of pas ture  forage per  ac re  when irr igated with 
pump water  with n o  addi t ional  fe r t i l izer .  When oa t  p lo t s  were i rr igated with 
sewage  ef f luent  t hey  produced 249% more forage  than p lo ts  t h a t  r ece ived  only 
pump water .  

Normal i r r igat ion water  fortified with commercial  fer t i l izer  i n  amounts  equi- 
va l en t  t o  the  fe r t i l izer  con ten t  of t he  eff luent  showed n o  s igni f icant  improvement 
in  c rop  y i e l d s  of o a t s  and whea t  over  the  y i e l d s  r ea l i zed  us ing  s e w a g e  eff luent  
on t h e s e  c r o p s .  With the  excep t ion  of bar ley  the  normal i r r igat ion water  forti- 
f ied with commercial  fe r t i l izer  w a s  s ign i f i can t ly  super ior  t o  e f f luent  for s t imulat ing 
crop  y i e l d s .  This w a s  in terpre ted  t o  ind ica t e  tha t  for bar ley  the  negat ive  e f f e c t s  
of some semi- toxic  t r a c e  e l emen t s  in  the e f f luent  overcame part  of  the  pos i t i ve  
growth e f f e c t s  of t h e  nut r ien ts  i n  the e f f luent .  

In the  Pennsylvania  S ta t e  Universi ty s tudy mentioned ea r l i e r  (Par izek ,  e t  a l .  , 
1967) , t he  appl ica t ion  of s e w a g e  eff luent  r e su l t ed  i n  a n  approximate 300% in- 
c r e a s e  in hay  y i e l d s ,  50% i n c r e a s e  for corn  g ra in ,  103 t o  136% i n c r e a s e  in  y ie ld  
for corn s t o v e r ,  and from 17 t o  51% i n c r e a s e  in  o a t s .  There w a s  l i t t l e  i n c r e a s e  
in  wheat  y i e l d s ,  but  t he  ni t rogen con ten t  of t h e  whea t  w a s  inc reased  by 19 t o  
30%. In a third s tudy  in Florida domes t i c  s ewage  eff luent  i nc reased  y i e l d s  
amounting t o  240% for both Napier  q r a s s  and J a p a n e s e  c a n e  when compared with 
the  unirr igated c r o p s  or  with t h e  same  c r o p s  i rr igated with wel l  w a t e r ( ~ t o k e s ,  
e t  a l .  , 1930).  -- 

From the  addi t ional  volumes  of r e s e a r c h  concerning the  e f f e c t s  of s ewage  
farming on  crop  y i e l d s ,  i t  is evident  t ha t  most  c rops  produce much higher  y i e lds  
when irr igated with e f f luent  t han  when not i r r igated or when irr igated with ordin- 
a ry  water  but  not  commercial ly fe r t i l ized .  In s e v e r a l  c a s e s  the  a c t u a l  equiva lent  
amount of fe r t i l izer  appl ied  by irrigating with sewage  ef f luent  w a s  i n  e x c e s s  of 
t h e  amounts  recommended by agricul tural  e x p e r t s .  



R e ~ n s e  by  VVooded Areas  -- - - 

Sewage  e f f luent  a l s o  h a s  b e e n  u s e d  for t h e  i r r iga t ion  of fo re s t ed  p l o t s  and  
p l o t s  p lan ted  t o  t r ee  s e e d l i n g s .  B e c a u s e  pe r t i nen t  v a r i a b l e s  differ  from l o c a -  
t ion  t o  l o c a t i o n ,  r e s u l t s  h a v e  var ied  among e x p e r i m e n t s .  A s i gn i f i can t  fac tor  
i n  some of t h e s e  expe r imen t s  h a s  b e e n  t h a t  t he  o b j e c t i v e  of many programs h a s  
no t  n e c e s s a r i l y  b e e n  t h a t  of maximizing y i e l d ,  b u t  r a the r  t h a t  of maximizing 
t h e  volume of e f f l uen t  app l i ed  t o  a  l im i t ed  a c r e a g e .  Typica l  of t h e  l a t t e r  is 
t h e  Seabrook Farms ope ra t i on  in  Seab rook ,  New J e r s e y  (L i t t l e ,  e t  a l .  , 1959,  
M a t h e r ,  1953) .  By 1959 t h e  Seabrook c a n n e r y  had  sp rayed  c a n n e r y  w a s t e  under  
high p r e s s u r e  on to  fo re s t ed  p l o t s  for s e v e n  c o n s e c u t i v e  y e a r s .  After spr ink l ing  
a t  high p r e s s u r e  over  a  120 foot r a d i u s  over  t h i s  pe r iod ,  i t  is repor ted  t h a t  59% 
o f  t h e  t r e e s  wi th in  a  r a d i u s  of 37-4~ f e e t  d i e d .  It is e s t i m a t e d  t h a t  a l l  t r e e s  
wi th in  100 f e e t  of t h e  n o z z l e s  w i l l  d i e  e v e n t u a l l y .  The growth of wa te r - to l e r an t  
s h r u b s  and  h e r b s  w a s  l u x u r i a n t ,  cover ing  75% of t h e  s u r f a c e ,  with a he igh t  of 
4 . 3  f e e t  ( t he  he igh t  of t h e  spray)  . In g e n e r a l ,  when  h igh -p re s su re  i r r igat ion 
with h igh- ra te  app l i ca t i on  is p l a n n e d ,  t r e e  s p e c i e s  w i l l  su f f e r  a n d  shrubbery  
and  h e r b a c e o u s  cove r  w i l l  f l ou r i sh .  This  damage  is d u e  pr imari ly  t o  t o o  much 
w a t e r  app l l ed  under  t o o  g r e a t  a  p r e s s u r e .  If t h e  a p p l i c a t i o n  r a t e  is r educed  t o  
two  t o  four i n c h e s  per  week  per a c r e  (depending  on  s o i l  pe rmeab i l i t y ) ,  an  
a p p r e c i a b l e  g a i n  in  bo th  t r e e  a n d  forest-f loor  v e g e t a t i v e  growth c a n  b e  r e a l i z e d .  
In a d d i t i o n ,  some  t y p e s  of t r e e s  c a n  t o l e r a t e ,  and  indeed  d e m a n d ,  more w a t e r  
t h a n  o t h e r s .  Rudolph (1957) r epo r t s  t ha t  b o x e l d e r ,  b l ack  wi l l ow ,  hybrid w i l l ow ,  
co t tonwood and  b a l s a m  poplar  we re  p l a n t e d ,  t h a n  c h e c k e d  a f te r  t h r e e  y e a r s  of 
i r r iga t ion  with t h e  canne ry  w a s t e  wa te r .  The b l a c k  wi l low showed  t h e  h i g h e s t  
su rv iva l  and  n:ost r ap id  he igh t  g rowth .  In t he  i r r iga ted  a r e a  t he  b l a c k  wi l low ave raged  
9 f e e t  in  h e i g h t ,  and  the  s t a n d  w a s  r ap id ly  reachirg c l o s e d  c o n d i t i o n s .  In t h e  un-  
sp rayed  c h e c k  p l o t ,  t h e  a v e r a g e  he ight  of t h e  b l ack  wi l low w a s  13 f e e t .  

Except  for t h e  co t tonwood ,  su rv iva l  of t h e  o ther  s p e c i e s  w a s  h ighe r  in t h e  
i r r iga ted  p l an t ings  t h a n  i n  t h e  unsp rayed  c h e c k  a r e a .  The co t tonwood showed  a  
h igher  su rv iva l  in  t h e  un i r r iga ted  p l an t ing .  Surviving t r e e s  of a l l  s p e c i e s  showed  
a  markedly  g r e a t e r  he igh t  g rowth  i n  t h e  i r r iga ted  a r e a  t han  in  t h e  c h e c k  p l a n t i n g s .  
I t  should  b e  po in ted  ou t  t h a t  a l l  t h e s e  t r e e s  a r e  ph rea tophy te s  ( w a t e r  lov ing)  and  
t h a t  t h e  co t tonwood i s  t h e  l e a s t  demanding  of w a t e r .  

A s u c c e s s f u l  program of sp ray  i r r iga t ion  of t r e e s  h a s  b e e n  repor ted  in t h e  
Pennsy lvan ia  S t a t e  Un ive r s i t y  s t u d y  (Pa r i zek ,  e t  a l . ,  1967) .  R e s u l t s  of t h e  
f i r s t  y e a r  (1964) of t h e  growth s t u d y  i n d i c a t e d  t h a t  i r r iga t ion  with s e w a g e  e f f l uen t  
had  no  s ign i f i can t  e f f e c t  on  t h e  a n n u a l  d i ame te r  growth of t he  hardwoods  or  red 
p ine ;  bu t  t he re  w a s  a  s ign i f i can t  i n c r e a s e  i n  t h e  h e i g h t  growth of t h e  red  p ine  and  
wh i t e  s p r u c e .  The growth of d ry  h e r b a c e o u s  c o v e r  showed  t h e  g r e a t e s t  d i f f e r ence  
wi th  r e s p e c t  t o  i r r iga t ion  v e r s u s  non-irr igat ion.  In 1963 t h e  pounds  per  a c r e  of 
dry matter  p roduced  o n  t h e  i r r iga ted  p lo t  w a s  3381, a s  compared  t o  1470 pounds  
per a c r e  on  t h e  cont ro l  p lo t .  In 1964 the  r a t i o  w a s  7607 pounds  t o  1763 pounds  
of dry mat te r  for t h e  i r r iga ted  p lo t  and  t h e  cont ro l  p lo t  r e s p e c t i v e l y .  Suf f ic ien t  
d a t a  h a v e  been  accumula t ed  t o  s h o w  t h a t  f o r e s t  i r r iga t ion  i s  f e a s i b l e  and  pro- 
d u c t i v e  if c o n d u c t e d  with t r e e  y i e ld  a s  t h e  major g o a l ,  and  not  mere ly  d i s p o s a l  
a t  t h e  g r e a t e s t  r a t e  p o s s i b l e .  

In summary ,  t h e  s t u d i e s  d i s c u s s e d  h e r e  h a v e  demons t r a t ed  t h a t  nu t r ien t  
v a l u e o b t a i n e d  from s e w a g e  farming a re  a p p r e c i a b l e ,  though q u i t e  v a r i a b l e ,  



yie ld ing  a s  much a s  $ 7 0 . 0 0  in  fe r t i l i zer  va lue  per  a c r e  with i r r iga t ion  r a t e s  of 
one  t o  four i n c h e s  of e f f luent  per  a c r e  per  week  for t h e  dura t ion  of t he  i r r igat ion 
s e a s o n .  In add i t i on ,  high-rate  app l i ca t ion  of was t ewa te r  i s  p rac t i ca l  on fores ted  
p l o t s ,  and s ign i f i can t ly  g rea t e r  y i e l d s  i n  t r ee  growth c a n  b e  r e a l i z e d  with the  
proper program of app l i ca t ion .  Many addi t iona l  s tud ie  s which  provide s imi la r  
ev idence  h a v e  b e e n  reported in  the  l i t e r a tu re .  



DISTRIBUTION SYSTEMS EMPLOYED 

There are  four b a s i c  system d e s i g n s  for surface appl ica t ion  of t reated or 
untreated wastewater .  In most c a s e s  t h e s e  d e s i g n s  lend themselves  t o  high 
r a t e s  of appl ica t ion  and have  been adopted largely by industr ial  operat ions 
seeklng economical means  for d ispos ing of wastewater  resultirlg from manu- 
facturing and process ing opera t ions .  But t h e s e  d e s i g n s  a l s o  lend themselves  
t o  ut i l izat ion by c i t i e s ,  and in most c a s e s  t o  agricultural en te rp r i ses .  The 
four sys tems  are :  1) infiltration b a s i n s ,  2 )  ridge-and-furrow, 3) spray- 
i rr igat ion,  and 4 )  spray-runoff.  

Infiltration b a s i n s  genera l ly  a re  smal l ,  diked a reas  in re la t ive ly  permeable 
s o i l s ,  rocks or sediments .  They have  been used  success fu l ly  a s  the  final s t ep  
in the comprehensive treatment of wastewater  for direct  r e u s e .  The Los Angeles 
County Flood Control Dis t r ic t  conducted three yea r s  of tes t ing  t o  develop proto- 
type fac i l i t i e s  for reclaiming treated effluent which would make the effluent 
pure enough for direct  in jec t ion  in to  a recharge well  (Laverty , - e~  d. , 1961) . 
Infiltration b a s i n s  were cons t ructed  a s  a  final polishing s t e p  prior t o  inject ion 
in to  the  recharge wel l .  Two half-acre spreading b a s i n s  were constructed a t  
the  t e s t  s i t e .  Each w a s  located  a t  the  top of ;I 13-foot thick sec t ion  of well- 
sorted highly uniform dune sand having an  effect ive average  grain diameter  of 
0 . 5  mil l imeters .  The spreading a r e a s  were equipped with under-drains . Under 
the  dune sand a more impervious soi l  was  treated with dry cement and bentonite  
t o  make i t  water t ight ,  and s ide  d ikes  were formed similarly t o  give a freeboard 
of 3 . 5  fee t .  

The objec t ive  of the  s tudy w a s  t o  obtain 0 . 5  cubic  fee t  per second (cfs)  of 
continuous flow for the  recharge well  t e s t .  Each half-acre bas in  w a s  divided 
in to  e igh t  sub-basin a r e a s .  One foot of wastewater  was  pumped into e a c h  sub- 
bas in  da i ly  during a half-hour period; the  remainder of the  da i ly  operating cyc le  
w a s  used  for drying and aera t ion  t o  preserve the spreading bas in  percolation 
cha rac te r i s t i c s .  This method w a s  entirely s u c c e s s f u l .  At no time did the  plant  
exper ience  sl ime buildup on the beds  of the  b a s i n s  (which would have impeded 
inf i l t ra t ion) ,  nor did the drainage capaci ty  of the bas in  s o i l s  diminish during the 
11 months of operat ion.  The percolated waters  obtained were c l e a r ,  odor-free, 
and of superior qual i ty  a s  compared t o  those  derived from a r e a s  where continu- 
o u s  spreading w a s  prac t iced .  The s tudy e s t s b l i s h e d  that  itermittent appl ica t ion  
w a s  the  only feas ib le  operating p lan .  

Core samples  from the  t e s t  spreading b a s i n s  indicated that  there was  no 
sulf ide content  in the underlying s a n d ,  and the  sand  had a natural  color  and 
appearance .  In addi t ion ,  a n a l y s i s  of core  samples  showed no signif icant  
change in the  mechanical  propert ies  of the bas in  s o i l s .  On completion of a l l  
was tewater  percolat ion t e s t s ,  the  permeability cha rac te r i s t i c s  of the  spreading 
b a s i n s  were bund  t o  be  e s s e n t i a l l y  unchanged.  It w a s  concluded tha t  i t  is 
feas ib le  t o  reclaim high-rate ac t iva ted  sludge effluent containing suspended 
so l ids  and BOD a s  high a s  87 parts  per million (ppm) and 59 ppm, re spec t ive ly ,  
by means of intermittent surface spreading in small b a s i n s  a t  an average of 
0 . 5  c f s  equivalent  continuous flow. 



Ridge-and-furrow irrigation c o n s i s t s  of channeling the  w a s t e  water  in to  
furrows a t  l e a s t  seve ra l  i n c h e s  below t h e  height  of the  r idges .  Vegetation is 
commonly grown a top t h e  r idges .  W a s t e s  permeate the  r idges  l a t e ra l ly  and  are  
carr ied by capi l la ry  ac t ion  above the  l ine  of sa tura t ion .  Corrugate irrigation 
a s  prac t iced  in Idaho row-crop agriculture is a form of ridge-and-furrow irriga- 
t ion.  

The sys tem referred t o  he re  differs  from corrugate i rr igat ion i n  t h a t  the  
furrows a re  genera l ly  6 t o  15 fee t  a p a r t ,  1 t o  2 f ee t  d e e p ,  and 1 t o  3 f e e t  wide .  
Corrugates  are  much smaller  a n d  much c l o s e r  together  a s  a ru le .  Increas ing 
the  furrow depth h a s  some advantage  in tha t  t h e  water  l e v e l  i n  t h e  d i t c h e s  for 
a part icular  plot  c a n  b e  varied over a wider range ,  thereby providing protect ion 
during freezing weather .  The deeper  the  water  in t h e  d i t c h ,  the  less trouble 
exper ienced with freezing or ic ing .  The f i e lds  cons t ructed  for ridge-and-furrow 
appl ica t ion  a re  commonly d iked t o  prevent  surface  runoff from other  a r e a s  from 
flowing t o  t h e  irr igated a r e a ,  and t o  hold a n y  overflow of eff luent .  

This  technique w a s  u s e d  for cannery  w a s t e  d i s p o s a l  a s  ea r ly  a s  1913 in  
I l l inois  (Monson ,  195 3 ) .  Monson (1953) reported on irr igat ion d i s p o s a l  of w a s t e s  
from Green Gian t  Company opera t ions .  Green G i a n t ' s  f i r s t  ridge-and-furrow in- 
s ta l la t ion  w a s  a t  Water town,  Minneso ta ,  in 1948. During a 30-day s e a s o n  a n  
average  of 2.15 i n c h e s  or  5 8 , 2  00 ga l lons  per  d a y  per  ac re  (gpd/acre) of was te -  
water  w a s  appl ied .  In 1949 a s ing le  a rea  rece ived 4.9 i n c h e s  per  day  (in/day) 
or  133,000 gpd/acre.  At Lanark ,  I l l ino i s ,  ridge-and-furrow irrigation w a s  u s e d  
on 38 a c r e s  of a heavy so i l ;  t he  average  appl ica t ion  ra t e  for the  ent i re  f ield w a s  
maintained a t  5 7 , 0 0 0  gpd/acre with no  problems. Monson repor ts  tha t  r e s u l t s  
a lways  improve when vegeta t ion  becomes e s t a b l i s h e d .  Ridge-and-furrow in- 
s t a l l a t ions  a t  Water town,  Minneso ta ,  and Belvedere,  I l l inois ,  cont inue  t o  
opera te  sa t i s fac to r i ly ,  with no d e c r e a s e  in the  ab i l i ty  of t h e  l ands  t o  handle  
w a s t e s .  

There are  a number of examples  o f  s t u d i e s  of ridge-and-furrow irrigation 
for the  d i s p o s a l  of milk w a s t e s .  Schraufnagel (1962) h a s  summarized the  opera- 
t ions  of seve ra l  milk process ing p lan t s  and the i r  eff luent  d i s p o s a l .  In 1950 a 
creamery in Minnesota  ins ta l l ed  a ridge-and-furrow sys tem for t h e  d i s p o s a l  of 
eff luent  resul t ing  from t h e  process ing of  s l ight ly  more than  40 ,000  pounds per  
d a y  (lb/day) of milk. The BOD of the  eff luent  d ischarged w a s  approximately 
210 mg/l (milligrams per l i t e r  or  par ts  per  mil l ion).  The p lant  u t i l ized  a 2.8- 
ac re  f ield which w a s  drained v i a  t i l e  la id  a t  a depth of approximately three 
f ee t  beneath  the  su r face .  The f ield w a s  a l s o  divided in to  3 s e c t i o n s  for inter- 
mittent appl ica t ion .  At the time of Schraufnagel ' s  report  (1962) the  sys tem had 
opera ted  with minimum maintenance and with no  development of offensive con- 
d i t ions .  Samples a t  t h e  t i l e  out le t  have  shown t h e  percola te  BOD t o  b e  about  
3 mg/l, which is approximately a 98.5% reduction in BOD from the  eff luent  d i s -  
charged onto t h e  f ie ld .  One of the  k e y  advan tages  of t h i s  operat ion w a s  i t s  
economy. Schraufnagel repor ts  tha t  the  to ta l  c o s t  of the  s y s t e m ,  e x c l u s i v e  of 
l a n d ,  w a s  about  $800. Pumping w a s  not requi red ,  and the  only addi t ional  ex-  
p e n s e  of maintenance w a s  reditching of one-third of the  furrows in  1956 a t  a 
c o s t  of $350.  

A s imi lar  opera t ion ,  pat terned upon the  sys tem just  desc r ibed  in Minneso ta ,  
w a s  ins ta l l ed  in  Wisconsin  by the  Mindoro Cooperat ive Creamery i n  1954. 
Schraufnagel repor ts  tha t  t h i s  sys tem w a s  a l s o  about  t h e  same s i z e ,  ut i l izing 
three  a c r e s .  After addit ion of the  c o s t s  of land ($2,000)  and the  c o s t s  for 
pumping required a t  t h i s  s i t e ,  t o t a l  c o s t s  amounted t o  $ 8 , 0 0 0 .  The average  



milk in t ake  w a s  about  5 0 , 0 0 0  lb/day,  with a was tewa te r  output  of about  
30 ,000  gpd with a BOD of 300 mg/l. The three-acre  in s t a l l a t ion  provides 
suf f ic ien t  c a p a c i t y  s o  tha t  a s  of 1962 no more than  one-half  of t h e  sys t em 
w a s  eve r  needed in t h e  handling of was tewa te r .  The load ings  reported a re  
2 3 , 3 0 0  ga l lons  and  58 pounds  BOD, both on  a per a c r e  per d a y  b a s i s .  The 
f ie ld  i s  underlain with t w o  l i n e s  of drain t i l e  in  order t o  prevent  t h e  zone of 
sa tura t ion  fromeaching t h e  su r face  in  t h e  low permeabil i ty  g l a c i a l  t i l l .  At 
t imes  a f low es t ima ted  a t  less than  5 gpm w a s  produced in t h e  drain t i l e ,  
with a maximum BOD of 49 mg/l. This flow from t h e  t i l e  d ra ins  r ep resen ted  
l e s s  than  10% of t h e  e f f luent  flow appl ied  t o  t h e  f ie ld .  It i s  e s t ima ted  tha t  
t he  overa l l  e f f e c t i v e n e s s  of t he  f ield for BOD removal  h a s  b e e n  grea ter  t han  
95%.  

Schraufnagel  (1962) a l s o  reported on  the  u s e  of ridge-and-furrow irr igat ion in  
the  d i s p o s a l  of domes t i c  w a s t e  eff luent  i n  two W i s c o n s i n  c i t i e s .  The c i t y  of 
W e s t b y ,  W i s c o n s i n ,  i n s t a l l ed  a 3.7-acre ridge-and-furrow f ield to  complement 
the i r  two-s tage  high-rate  f i l te r  for t rea tment  of domes t i c  and  indus t r ia l  w a s t e .  
The ridge-and-furrow sys t em h a s  d i sposed  of a l l  w a s t e s  s i n c e  tha t  t ime.  Dur- 
ing 1960 the  ave rage  f low ranged from 8 9 , 0 0 0  t o  2 67 ,000  g p d ,  averaging 133,000 
gpd.  The f ield is d iv ided  in to  four s e c t i o n s ;  d i scha rge  i s  a l t e rna ted  weekly  
in to  t w o  s e c t i o n s  a t  a t ime.  The volumetr ic  loading b a s e d  on the  t o t a l  a r ea  
a v e r a g e s  37 ,000  gpd/acre with a BOD load  of about  8 lb /acre .  The s o i l  i s  a 
d e e p  s i l t  loam underlain by s a n d .  There h a s  been  no  odor or overf low problem. 

In Sauk C i t y ,  W i s c o n s i n ,  primary t r ea t ed  s e w a g e  from a u k  C i ty  and Prair ie  
du S a c  is a l s o  u s e d  for i r r igat ion from May 1 t o  October  1 annua l ly  in  l ieu  of 
providing chlorinat ion or secondary  t reatment  during t h i s  period.  The a rea  h a s  
been  enlarged  progress ive ly  from 3; a c r e s  t o  7$ a c r e s  and then  up  t o  11 a c r e s  
by 1961. In 1961 t h e  d i s p o s a l  a rea  w a s  a b l e  t o  handle  a l l  w a s t e s  without diffi-  
cu l ty ;  a t  t h i s  t ime t h e  e s t ima ted  average  f low w a s  0.55 mgd. 

Schraufnagel  (1962, p .  1126) h a s  summarized the  var ious  r e s e a r c h  f indings 
on ridge-and-furrow irr igat ion:  

Discount ing  t h e  high r a t e s  (up t o  100,000+ gpd/acre)  found a t  
some of the  canning  p lan t s  ( they  opera te  for r e l a t ive ly  shor t  per iods  
of t i m e ) ,  t h e  indus t r ia l  w a s t e  load  tha t  c a n  b e  appl ied  r a n g e s  from 
l e s s  than  2 , 5 0 0  gpd/acre t o  more than  50 ,000  gpd/acre.  It  is re-  
ported tha t  for land  d i s p o s a l  of s e w a g e  t h e  da i ly  volume t h a t  
could  b e  handled per a c r e  r anges  from 2 , 0 0 0  g a l l o n s  t o  40 ,000  
g a l l o n s ,  with a n  ave rage  of about  8 , 0 0 0  g a l l o n s .  

Schraufnagel  (1962, p .  1126) repor ts  t h a t  t h e  principal  factor  in  w a s t e  disposal 
is the  ab i l i t y  of t he  s o i l  t o  t ransmi t  water .  

If i t  i s  e x p e c t e d  t o  g e t  a s t ab i l i zed  water  in t h e  s o i l  from a n  
organic  w a s t e ,  ae rob ic  condi t ions  must  b e  maintained in the  
so i l .  I t  may b e  p o s s i b l e  in  some l o o s e  s o i l s  t ha t  aera t ion  c a n  
b e  maintained through the  r i d g e s ,  e v e n  with cont inuous  w a s t e  
app l i ca t ion .  In most  c a s e s ,  however ,  t o  prevent  water-logging 
and anaerobic  cond i t ions ,  intermit tent  opera t ion  usua l ly  is 
n e c e s s a r y .  



It i s  poss ib le  to  achieve  high volumetric load ings ,  even in  a r e a s  with 
near-surface water table problems,  i f  t i l ing is  ut i l ized.  It i s  suggested  
tha t  the t i l e s  be  ins ta l l ed  a t  2 3  fee t  below the furrows, and that  the  BOD 
be maintained a t  l e s s  than 1000 mg/l (Schraufnagel,  1962) . In addi t ion ,  
the w a s t e s  should be applied intermit tently.  Drainage in  a porous soi l  
with a high water  table  wil l  a l s o  aid i n  removing concentrated soi l  solu-  
t ions .  If the water  table  does  not permit the  ins ta l la t ion  of t i l e  23 fee t  
beneath the  furrows, then i t  i s  suggested  that  i t  may be  poss ib le  t o  in- 
s t a l l  the  t i le  under the  r idge sec t ions  where the  w a s t e s  would have to in- 
f i l t rate la tera l ly  for severa l  f ee t .  

Spray irr igat ion,  the third system des ign  mentioned, a l s o  is highly adapt-  
able  t o  irrigation with cannery wastewater .  Monson (1960) h a s  reported on 
irrigation techniques  employed by the Green Giant  Compaily in LeSueur, 
Minnesota . 

The Green Giant  Company h a s  irrigated with corn process ing was te  s ince  
1947. The Company first  experimented with ridge-and-furrow, but subsequent ly  
switched to  spray-irrigation. They experienced increased c o s t s ,  but  they were 
able  to  u s e  land with s t eeper  s lopes  when utilizing spray-irrigation rather than 
ridge-and-furrow. 

At LeSueur, ti l ing w a s  n e c e s s a r y ,  and i t  improved cropping and operation 
ef f ic iencies  in addit ion t o  lowering the  water  t ab le .  The irrigated land is 
planted in  g r a s s  and a l fa l fa .  Cat t le  are pastured to  some e x t e n t ,  but i n  some 
a r e a s  ca t t l e  traffic resulted in so i l  compaction.  A s  a  consequence most of the  
crop is ut i l ized a s  hay ins tead  of pasture.  

The wastewater  is pumped severa l  mi les  from the  p lant ,  using a low-head 
trash-type pump t o  move the effluent from the plant t o  the irrigated plot .  At 
the  d i sposa l  farm a high head turbine pump moves the water  from a reservoir  
t o  spray n o z z l e s .  The effluent is screened carefully h e r e ,  with fiber lengths  
res t r ic ted  to  1/8 inch.  It i s  poss ib le  to pump di rec t ly  from the  plant  t o  the  
nozz les  and el iminate the reservoir  i f  adequate  screening i s  done a t  the  p lant .  
Solids separat ion is accomplished success fu l ly  with both rotary or vibrating 
type s c r e e n s .  These s c r e e n s  usual ly  a r e  ins ta l led  in  a pit with elevating con- 
veyers  removing the  so l ids  t o  a hopper. 

The reservoir  a t  the  d i sposa l  farm h a s  s teeply  pitched s i d e s  l ined with 
asphalt- impregnated fiber board.  This des ign  fac i l i t a t e s  flushing the  reservoir  
c l ean  e a c h  d a y ,  thereby preventing s e p t i c  condit ions and odor problems. 

The H.  J .  Heinz Company a l s o  u t i l i zes  spray irrigation in their operat ions 
in New Je r sey  and Pennsylvania (Luley, 1963) . The New Je r sey  operation u s e s  
43 a c r e s ,  divided into three s e c t i o n s .  The sec t ions  are  irrigated a l ternate ly  
every third day .  The company app l i es  a maximum of 1.5 million ga l lons  per day (mgd); 
the average  is 0.65 mgd. The industr ial  w a s t e ,  channeled in  a separa te  system 
from other w a s t e ,  p a s s e s  through a 1 inch square  mesh stat ionary sc reen  before 
entering a we t  well  a t  the  p lant .  From the  wet well  the was te  is pumped by s u s -  
pended,  submerged t rash  pumps into a s t e e l  main that  c r o s s e s  under a navigable 
river and ex tends  a c r o s s  a swamp area  approximately 2 ,500  fee t  t o  the spray 
field pumping s t a t ion .  At t h i s  location the  w a s t e  en te r s  a  wood tank wet wel l  
from which i t  is pumped t o  the  spray f ield.  The pump uti l ized here is a horizon- 
t a l ,  s p l i t - c a s e ,  cent r i fugal  pump driven by a d i e s e l  engine which is controlled 
automatical ly by a f loat .  



The w a s t e  is metered with a propeller-type f low meter a f te r  which  i t  g o e s  
t o  one  of the  three s e c t i o n s  of the  spray  f ie ld .  The spr inklers  u s e d  are  of t h e  
agr icu l tura l  type  with a 2; inch  in l e t  and  a 7/8 inch nozz le .  To prevent  plugging 
of t h e  secondary  n o z z l e  and the  driving n o z z l e ,  t he  firm h a s  plugged the  driving 
nozz le  and r ep laced  t h e  secondary  nozz le  with a p i ece  of s tandard  3/4 inch pipe 
ben t  s l i gh t ly  s o  a s  t o  ac t iva t e  the  c i rcu lar  motion of t he  sprinkler  h e a d .  

The firm u t i l i z e s  a 15-foot d e e p  wooden tank a s  a wet  wa l l  in  p l a c e  of the  
lagoon u s e d  or ig ina l ly ,  b e c a u s e  they  had  expe r i enced  odor problems with the  
lagoon d u e  t o  t h e  long holding t ime.  The tank  is baff led t o  he lp  k e e p  s o l i d s  
from t h e  pump suc t ion;  a f loat  a t t ached  t o  a n  automat ic  d i e s e l  s ta r t ing  dev ice  
cont ro ls  t h e  on-and-off funct ions  of t he  pump. The arrangement  permits  t h e  w a s t e  t o  
b e  pumped t o  t h e  spr inklers  and  appl ied  t o  the  spray  f ield in  a f resh  cond i t ion ,  
t h u s  reducing odor cons ide rab ly .  

In the  spray  f ield t h e  firm u s e s  permanently p laced  sp r ink le r s .  They have  
exper ienced  corros ion  problems with the  g a l v a n i z e d ,  portable var ie ty  of p ipe .  
The permanent  p ipe  i s  a n  arrangement  of s tandard  s t e e l  p ipe  with welded  jo in ts .  

Seabrook Farms i n  Seabrook,  New J e r s e y ,  h a s  sp ray  i rr igated a s  much a s  10 
mgd from April through November (Li t t le ,  e t  1. , 1959). Their eff luent  is sc reened  
t o  remove most  of the  suspended  s o l i d s ,  a f te r  which i t  is moved v ia  gravi ty  flow 
i n  a c a n a l ,  9000 f ee t  t o  the  f i e lds .  The c a n a l  a l lows  addi t ional  se t t l ing  of 
d d s ,  some evapora t ion ,  and  a sma l l  amount of s e e p a g e .  

Once  the  eff luent  r e a c h e s  the  f i e l d s ,  th ree  pumping s t a t i o n s  force i t  through 
8 inch  and 6 inch  por tab le  i r r igat ion p ipe  on to  wooded s l o p e s ,  where 7 l i n e s  
having 6 t o  13 n o z z l e s  a p i e c e  are  u t i l ized  t o  spread  the  was tewa te r .  The eff luent  
i s  sprayed through la rge  n o z z l e s  in to  the  woodland.  The spr inklers  are  opera ted  
for 8 hour pe r iods ,  with a three  t o  four day  r e s t  be tween  app l i ca t ions .  The 
spr inklers  have  a nozz le  s t ream rad ius  of 120 f e e t ,  with t h e  was tewa te r  be ing  
sprayed a t  a p re s su re  of 55 t o  65 pounds per  square  inch .  This  de l ive r s  21, O U O  
g a l l o n s  per hour ,  or 0 .8  i n c h e s  per  hour per a c r e ,  giving a to t a l  of 400 t o  600 
i n c h e s  of was tewa te r  appl ied  per a c r e  during a n  8 month period.  The s o i l s  a r e  
of a c o a s t a l  p la in  v a r i e t y ,  with sand  predominant .  The maximum depth  t o  the  
water  t a b l e  i s  38 f e e t .  

Gerber  Products  Company i n  Mich igan ,  h a s  reported s igni f icant  s u c c e s s  with 
a year-round spray  program of cannery  w a s t e  on  both cropped and wooded land  
( D i e t z  and  Frodey,  1960).  Both Gerbe r s  and Seabrook Farms in  the previous 
example ,  h a v e  found t h a t  wooded a r e a s  demonst ra te  far more c a p a c i t y  for ab- 
sorbing water  than  d o  open f i e lds .  Gerbe r s  h a s  run sa tura t ion  t e s t s  i n  which wa te r  
w a s  appl ied  cont inuous ly  unt i l  the  ground w a s  sa tu ra t ed  and  runoff occurred.  The 
c l a y  s o i l  i n  the i r  t e s t  p lo ts  accep ted  2$ i n c h e s  of water ;  t he  g r a s s  on  s a n d  
accep ted  9 i n c h e s  of wa te r ,  the  s a n d  in t h e  woods  a c c e p t e d  29 i n c h e s .  On 
cropped p lo ts  t hey  found tha t  a good th ick  cover  c rop  g a v e  much be t te r  r e s u l t s  
t han  tha t  obtained with g r a i n s  such  a s  whea t  and  o a t s .  Theyreported tha t  a l fa l fa  
thr ived under  cond i t ions  of cons tan t  i r r igat ion.  

The f i r m ' s  i n s t a l l a t ion  for  fores t  and  crop i rr igat ion is on 140 a c r e s  of Ottawa 
f ine s a n d .  The s i t e  i s  3; mi l e s  from the  p l a n t ,  requiring 17 ,000  fee t  of 10 inch  



p i p e ,  buried 40 i n c h e s  b e n e a t h  the  g round ,  t o  de l ive r  t h e  w a s t e w a t e r .  Two 
40-horsepower pumps force t h e  wa te r  from t h e  p l an t  t o  t he  i r r iga t ion  s i t e .  At 
t h e  p lan t  t h e  e f f luent  is  f i r s t  p a s s e d  ove r  s h a k e r  s c r e e n s  t o  remove c o a r s e  s o l i d s  
and  then  is c o l l e c t e d  i n  a  3 0 , 0 0 0  qa l lon  underground t a n k .  The pumps s t a r t  
au toma t i ca l ly  when t h e  t a n k  i s  fu l l .  Two pumps of 700 gpm and 1 ,000  gpm cap-  
a c i t y ,  withdraw ef f luent  from a 3 ,000 'ga l lon  co l l ec t ion  tank  a t  t h e  end  of t he  
Trans i te  p ipe  from the  fac tory .  

The d is t r ibu t ion  s y s t e m  on t h e  farm c o n s i s t s  of a n  8 inch  ga lvan ized  s t e e l  
main wi th  open ings  of 4  i nch  aluminum irr igat ion l a t e r a l s  a t  130 foot  i n t e r v a l s .  
Each l a t e r a l  is equipped  with 5 r i s e r s  a t  120 foot  i n t e r v a l s .  The spr inkler  h e a d s  
u s e d  a r e  Buckner No. 692 Super  I r r iga tors  t ha t  h a v e  a  n o z z l e  opening  of 9/16 
inch .  Each spr inkler  w i l l  c o v e r  a  c i rcu lar  a r e a  210 f e e t  in  d iameter  and wi l l  
de l ive r  81 gpm a t  60 pounds  p r e s s u r e .  Under t h e s e  cond i t i ons  42 hour s  of irri- 
ga t ion  a r e  required for 1  i nch  of p rec ip i t a t i on  e q u i v a l e n t .  

The w a s t e w a t e r s  con ta in  from 200 tc 3 , 0 0 0  ppm of s u s p e n d e d  s o l i d s  and 
from 800 t o  3 , 0 0 0  ppm of BOD. The pH is  neut ra l  e x c e p t  for sho r t  pe r iods  of 
c l e a n u p ,  during which  i t  may g o  a s  h igh  a s  11.0. 

Spraying in  the  win ter  t ime h a s  b e e n  s u c c e s s f u l ,  bu t  i t  r e q u i r e s  ca re fu l ly  
cont ro l led  spraying  over  a  sma l l  a r e a .  The water  is t a k e n  d i r ec t ly  from t h e  
p lan t  v i a  t h e  p ipe l ine ,  b y p a s s i n g  t h e  3 , 0 0 0  g a l l o n  co l l ec t ion  t a n k ,  and sp rayed  
on to  t h e  i r r iga ted  p l o t s .  Some runoff is d iver ted  i n t o  a  s to rage  lagoon when ex- 
c e s s i v e  prec ip i ta t ion  o c c u r s  or when be low ze ro  tempera tures  occu r .  However ,  
t he  l a t t e r  two cond i t i ons  u s u a l l y  d o  no t  p e r s i s t  and  the  company is a b l e  t o  
sp ray  without  a n y  runoff or ice bui ldup  for mos t  of t he  win ter .  

The au thor  of t h e  Gerber  p ro j ec t  repor t  c o n c l u d e s  wi th  t h e  remark tha t  
" p e r h a p s  the  most  amzing pa r t  of t h e  whole  s y s t e m  i s  t h a t  nobody thought  of 
i t  soone r  t han  1947 ." 

According t o  W e s t e r n h o b s e  (1963) a n  a d d e d  bene f i t  of sp ray  i r r iga t ion  i s  t h e  
cool ing  e f f e c t  on  hea t ed  e f f luen t s .  Pulp and  paper  w a s t e  e f f luen t  w a s  coo led  from 
150° F a t  t h e  n o z z l e  o u t l e t  t o  80° F a t  t h e  ground su r f ace  by  r a i s ing  the  n o z z l e  
ang le  3O h igher  t han  normal.  8 4 0 , 0 0 0  gpd (ga l lons  per  day)  were  d i s p o s e d  of on  
60 a c r e s  of a l t a  f e s c u e  c love r  pas tu re  b y  apply ing  4 inch/acre-day t o  9.5 a c r e s  
per  d a y  on a  ro ta t ion  b a s i s .  The a v e r a g e  wa te r  t a b l e  w a s  18 i n c h e s  be low t h e  
ground s u r f a c e .  From 80 t o  100 h e a d  of p re l ac t a l  and  p o s t l a c t a l  da i ry  c a t t l e  
g razed  t h e  60 a c r e s .  

Sp'ay-Runoff - -- 

The Pennsy lvan ia  ope ra t ions  of t h e  H .  J .  Heinz  Company i s  a n  example  of 
t h e  app l i ca t ion  of spray-runoff (Luley,  1963).  The s o i l  a t  t he  Pennsy lvan ia  s i t e  
i s  c l a y  and  s h a l e ,  with s l o p e s  of 2% t o  12%. Layers  of s h a l e  l i e  1  foot  t o  2 f e e t  
be low the  s u r f a c e ,  and a r e  cove red  with a  s i l t y  c l a y  mixed with s h a l e ,  s o  t h a t  
very  l i t t l e  wa te r  i n f i l t r a t e s ,  making t h e  depth  of t he  water  t a b l e  i n c o n s e q u e n t i a l .  
This  s i t e  is comple t e ly  undes i r ab le  from t h e  s t andpo in t  of s i t e  q u a l i t i e s  cus tom-  
a r i l y  prescr ibed  i n  t h e  l i t e r a tu re .  

Empirical o b s e r v a t i o n s  a t  t h e  s i t e  l e d  s c i e n t i s t s  wi th  t h e  company t o  b e l i e v e  
tha t  a d e q u a t e  t rea tment  and  chemica l  oxygen demand (COD) r educ t ion  would be  



obtained simply by contact  of the cannery effluent with vegeta t ion and ground 
surface spreading operat ion.  The decis ion w a s  made t o  t rea t  the industr ial  
w a s t e  by spraying i t  on the surface of the  ground, which sloped down to  a 
small  s t ream.  Caution w a s  e s s e n t i a l  t o  keep the  wastewater  moving slowly over 
the ground s o  a s  t o  prevent erosion and not to exceed  the  dilution capaci ty  of 
the stream. The treatment h a s  been l ikened t o  tha t  of a trickling f i l ter  in a 
standard sewage treatment p lant .  To keep  the effluent moving s lowly,  the a r e a s  
of s t e e p e s t  s lope  were contour plowed t o  obtain r idges along the s lope .  The 
r idges  were planted t o  honeysuckle and reed canary g r a s s .  There w a s  in addi- 
tion a natural  growth of weeds  and g r a s s .  

The company u t i l i zes  52 a c r e s  for a program of spray-runoff was te  d i sposa l  
the  year  round. During the winter months the was te  flow is much l e s s  than i t  
is during the operat ions in the  fa l l .  Winter icing occurs ,  with sl ightly lower 
BOD reduction,  but s t i l l  there  is no  problem with low d i s so lved  oxygen (DO) ,  a s  
the receiving stream concentrat ion h a s  never fal len below 5 mg/l. 

Two spray l a te ra l s  a r e  used  in the fa l l .  Design capaci ty  is 1.73 mgd, and 
the two main l a te ra l s  are  stat ionary rather than portable.  The force main from 
the pumping s ta t ion  a t  the  factory s i t e  to  the spray f ield c o n s i s t s  of 2 ,  300 fee t  
of s tandard weight s t e e l  pipe p lus  a main spray field header  of 1,000 fee t - -a lso  
standard weight s t e e l  pipe.  Eight main l a te ra l s  and one minor la tera l  take  off 
perpendicular t o  e a c h  of the  two main headers  diverted from the  1,000 foot main. 
These e ight  smaller  l a t e ra l s  are galvanized portable irrigation pipe .  

At l e a s t  two days  r e s t  between e a c h  24 hour applicat ion is u s e d ,  and the 
author notes  tha t  th i s  period is considerably l e s s  than the  4 t o  8 hour applicat ion 
and 6 day r e s t  recommended in the l i terature.  The average  BOD of the raw w a s t e  from 
the plant  is 1095 mg/l, or 2196 lb/day . The average  BOD of the runoff is 80 mg/l 
or 60 lb/day. Therefore the  average BOD recluction amounts to  97.3%. In addi t ion ,  
the pH of the  raw w a s t e  ranges  from 4.3  to 10 .O, while tha t  of the  runoff averages  
6.4 to  7 . 7 .  The average suspended so l ids  of the runoff i s  27 mg/l, or 20 lb/day. 
During the year  the runoff flow averages  37% of the  raw w a s t e  flow. But during 
periods of heavy ra in ,  runoff wil l  exceed  raw was te  flow. 

At the factory the was te  is pumped over 20-mesh vibrating s c r e e n s .  With 
th i s  degree  of filtering of raw w a s t e s  the firrn s t i l l  encountered problems with 
nozzle  plugging a t  the f ield.  The firm experimented ini t ial ly with spray nozz les  
ranging from 9/64 inch t o  3/16 inch in  diame-ter. However, they experienced pro- 
blems with clogged nozz les  and turned t o  larger nozz les  with fewer s e t s .  The 
larger nozz les  are 3/8 inch in  diameter ,  and deliver  32 gpm per nozzle over a 
135 foot diameter  c i rc le .  The to ta l  spray a rea  covered by t h e s e  nozz les  is about 
860,000 square fee t .  The a rea  not covered by the large  nozz les  is covered by 
some of t h e  smaller  nozzle  s e t s .  

Problems with Spray Irrigation 

Some of the speci f ic  problems a s s o c i a t e d  with spray irrigation are plugging 
of sprinkler n o z z l e s ,  pipe corrosion,  irregularity of wastewater  flow and/or 
u t i l iza t ion,  and the problem of disposing of toxic  ,was tes .  

With e f f luen t  from primary and secondary treatment p lan t s ,  there should be 
no problem with nozzle plugging. It is in  spray-irrigation with industr ial  was te  
tha t  diff iculty is often encountered.  Here i s  h a s  been determined that  keeping 



f ibers  down t o  1/8 inch or less wil l  e l iminate  the  problem. Many canner ies  
u t i l ize  chopping and  shredding machinery t o  accomplish reduction of par t ic le  
s i z e .  One preventive measure t o  fores ta l l  the  eventual i ty  of nozzle-plugging 
is t o  u s e  a sprinkler sys tem with la rger  diameter  n o z z l e s .  Dye (1958) reports  
tha t  no  sprinkler  nozz le  plugging wi l l  occur  with sewage  g iven secondary  treat- 
ment. He s t a t e s  that  a spray-irrigation sys tem c a n  handle eff luent  with a 
suspended s o l i d s  load of 800 ppm t c  120C ppm with no e x c e s s i v e  problem of 
nozz le  plugging. Wal lace  (1969) s t a t e s  tha t  secondary treatment wil l  y ie ld  
eff luent  with a range of 10 t o  40 ppm suspended  s o l i d s ,  which is well  under 
the  l imi ts  s e t  by Dye above.  Therefore domest ic  eff luent  should present  no  
problem with nozz le  plugging i n  spray-irr igat ion.  

Corrosion should  not be  a problem when irrigating with domest ic  was tewate r .  
As ea r ly  a s  1939, Hutchins  (1939) had determined tha t  s t a b l e ,  re l iably  d is infec ted  
sewage  eff luent  could b e  irr igated through portable aluminum pipe with a s  l i t t l e  
corrosion problem a s  one  would an t i c ipa te  with crdinary irrigation water  from 
wel l s  or  natural  s t reams.  But some resea rchers  have  noted some potent ia l  for 
corrosion problems if ce r t a in  compounds a re  present .  According to  a s tudy by 
Huberty (1957), the  ammonium compounds present  in fer t i l izers  tend to  damage 
aluminum pipe.  Corrosion is a ided  when d i s so lved  s a l t s  a re  in  solut ion with 
admixtures of me ta l s .  The chloride anion i n  solut ion t e n d s  t o  k e e p  the  protect ive 
coat ing  (oxide) from forming on aluminum pipe .  Huberty feels therefore ,  tha t  
there may be  some problem in  using eff luent  with aluminum piping.  But manu- 
facturers  have  worked on reducing the  corros ive  and decomposit ion potent ia ls  
of aluminum pipe t o  so lve  jus t  such  problems. Day and Tucker (1960) report 
tha t  with t o d a y ' s  i rr igat ion pipe one  c a n  handle  sewage  tha t  h a s  rece ived 
s tandard  ac t iva ted  s ludge treatment i n  t h e  same manner a s  normal i rr igat ion 
water .  They s a y  tha t  there i s  no  reason  to  be l ieve  tha t  sewage  eff luent  re-  
ceiving s tandard  ac t iva ted  s ludge treatment cannot  b e  appl ied  by sprinkler  
irrigation s y s t e m s  in  a r e a s  where other s y s t e m s  c a n  be  u s e d .  Therefore, 
corrosion problems connected  with sewage  eff luent  should b e  minimal. If 
problems should deve lop ,  p las t i c  pipe c a n  be u t i l ized .  

A third problem encountered with the  u s e  of sewage  eff luent  for irrigation 
is tha t  of da i ly  f luctuat ion i n  both output ra te  and u t i l iza t ion  ra t e  i n  agricul-  
ture .  In some i n s t a n c e s  s torage  reservoi rs  may b e  needed t o  make full  u s e  
of the  supply of eff luent .  Small s torage  reservoi rs  could  b e  u s e d  t o  s tore  efflu- 
e n t  d ischarged during night hours ,  or during non-irrigation per iods .  This sys tem 
would inc rease  the  amount of eff luent  ava i l ab le  for irrigation and wi l l  s t ab i l i ze  
the  supply of eff luent .  A s torage  reservoi r  would a c t  e s s e n t i a l l y  a s  a n  oxida- 
t ion pond for the  ef f luent ,  therefore ,  a further reduction of pathogenic organisms 
would be  obta ined.  Algae i n  s torage  ponds might inc rease  the  amount of organic 
matter appl ied  t o  the  s o i l  through irr igat ion.  Dye (1958) h a s  analyzed the  pros 
and c o n s  of s torage  rese rvo i r s ,  and  repor ts  tha t  there  would b e  no  appreciable  
l o s s  of fer t i l izer  e l ements  during s torage  in  the  reservoi r .  

A farmer who i n v e s t s  money in  a n  irr igat ion sys tem n e e d s  a dependable  
water  supply .  The quanti ty of water  from domest ic  sources  normally is  con- 
t inuous even  when other  sources  are  low. There i s  a tendency for maximum 
sewage  production t o  occur during the maximum crop consumption period.  
Approximately 75% of the  to ta l  da i ly  d i scharge  of domest ic  w a s t e s  occurs  
during the  dayl ight  hours .  Therefore, maximum sewage  effluent d i scharges  
should c l o s e l y  para l le l  maximum irrigation demand. It is p o s s i b l e ,  therefore ,  
for many s y s t e m s  t o  opera te  without the  a id  of a s torage  reservoi r ,  but many 



la rge  volume sys tems  have  shown tha t  money a l located  to  such  a fac i l i ty  is 
wel l  spen t .  

The fourth problem--that i f  d ispos ing of toxic  was tes -  - usua l ly  c a n  b e  
handled by the  s y s t e m s  d i s c u s s e d .  Pre-irrigation with toxic w a s t e s  is one  
poss ib i l i ty .  Merz l(1956) r e l a t e s  tha t  the Exchange Orange Products Company 
Farm in Ontar io ,  Cal i fornia ,  d i s p o s e s  of 1000 ppm BOD w a s t e  which is toxic 
t o  p lant  growth,  by  pre-irrigation of the f i e lds .  About 60 a c r e s  of land a re  
t rea ted  for a 3 or 4 month period,  a f ter  which the land is planted to  crops .  
Once the  crop is p lanted ,  wel l  water is used  for i rr igat ion.  Other authors  
have  reported tha t  pre-irrigation with effluent or untreated sewage  is per- 
miss ib le  for vege tab les  tha t  c a n  b e  e a t e n  raw. The so i l  should be  re s t ed  
prior t o  planting t o  insure  t h e  destruct ion of organisms in untreated sewage  
applied t o  the  su r face .  After t h i s  period (which va r i e s  according t o  the  
different  authors  from severa l  hours t o  severa l  w e e k s ) ,  one c a n  p lant  the  
crop and commence irrigation with ordinary irrigation water  from s t reams or  
w e l l s .  

Irrigation with Pulp and  Paper Proce s s ing Wastewater  

Pulp and papermill  was tewate r s  dese rve  d i s c u s s i o n  with r e s p e c t  t o  sys tem 
des ign .  These p lan t s  have encountered very se r ious  pollution problems in d is -  
posa l  of w a s t e w a t e r  from their  process ing opera t ions .  Irrigation with pulp 
and papermill  w a s t e  h a s  proved increas ingly  feas ib le  a s  s u c c e s s i v e  s t u d i e s  
have demonstrated the  sav ings  in c o s t s  r ea l i zed  over tha t  of construct ion and 
operat ion of conventional  w a s t e  d i s p o s a l  f ac i l i t i e s .  A summary of 18 pulp and  
papermill  land d i s p o s a l  operat ions a s  of 1958 is presented  in Table 1. 

Blosser  and Gellman (19 61) report tha t  operat ing c o s t s  for sys tems  ins ta l led  
for seve ra l  of the  Kraft mi l l s  included in  the  t ab le  have  shown that  the  eff luent  
c a n  b e  d is t r ibuted  for approximately $ . 06  per t o n ,  and the  sys tem c a n  be  in- 
s t a l l ed  for $85.00 per  ton of des ign  c a p a c i t y ,  excluding varying c o s t s  for acqui-  
s i t ion  of land.  The authors  report tha t  such e f f l u e n t s  have  been  u s e d  for t h e  
irrigation of hay c r o p s ,  tu rn ips ,  co rn ,  and peanuts .  Loadings have  varied from 
1,500 gpd/acre t o  14,000 gpd/acre. Optimum land requirements have  not been 
e s t a b l i s h e d ,  but  t h e  authors above report  tha t  the  median requirement is approxi- 
mately 1 t o  1.5 a c r e s  per ton of da i ly  pulp capac i ty .  A s  in the  c a s e  of other 
e f f luen t s ,  t h e  u s e  of s torage  ponds a i d s  in removing nozzle-plugging par t ic les  
and in providing f lexib i l i ty  for irrigation requirements.  

Malo  (1967) repor ts  tha t  40 to 50 a c r e s  per mgd of eff luent  a r e  required for 
irrigation of pulping w a s t e s .  This amount would be  equivalent  t o  a load of 
20 ,000 t o  2 5 , 0 0 0  ga l lons  per  a c r e  per  d a y .  Malo  be l i eves  tha t  BOD loading 
genera l ly  should b e  limited t o  200 lb/day/acre in order t h a t  aerobic  so i l  con- 
d i t ions  might b e  maintained.  In any e v e n t ,  i t  h a s  been demonstrated in f ield 
t e s t s ,  a s  reported in the  l i t e ra tu re ,  tha t  a l l  methods of land d i s p o s a l  a re  
f eas ib le  for the  d i s p o s a l  of pulp and papermill  was te  ef f luent .  Various mil ls  
have  explored t h e s e  te r res t r ia l  d i sposa l  sys tems  with cons iderable  s u c c e s s .  

There have  a l s o  been  s t u d i e s  with a fifth means of d i sposa l  of w a s t e s ,  
tha t  of ut i l izing truck-mounted spray r igs  t o  t ransport  the  eff luent  t o  the  
irrigation s i t e s  and t o  spread the  eff luent  upon t h e  su r face .  Malo  reports  
tha t  e s t i m a t e s  of operat ing c o s t s  for irrigation d i s p o s a l  with a truck-mounted 
spray  unit  u t i l ized  by a groundwood and sul f i te  mill in  Wisconsin  were $1.39 



TABLE 1 
SUMMARY OF LAND DISPOSAL DATA FROM 18 PULP AND PAPER MILLS 

1958 SURVEY (AFTER BLOSSER AND GELLMAN, 1961) 

G a l  per  C y c l e  C y c l e  Ton 
Mi l l  No.  Opera t ion  TY pe Acre s Acre/day I n c h e s  Acres  Produc 

Paperboard 1 
2 

Hardboard 1 
2 

Semichemica l  1 
2 

Groundwood 1 

Strawboard 1 

Sul f i te  1 
2 
3 
4 
5 

Pi lot  
Pi lot  

Full  S c a l e  
Full  S c a l e  

Ful l  S c a l e  
Ful l  S c a l e  

Ful l  S c a l e  

Pi lot  

Ful l  S c a l e  
Ful l  S c a l e  
Ful l  S c a l e  
Full  S c a l e  
Pilot 

C r o p s  
Crops  

Crops  
Crops  

F i l t ra t ion  
F i l t ra t ion  

F i l t ra t ion  

Crops  

F i l t ra t ion  
F i l t ra t ion  
F i l t ra t ion  
F i l t ra t ion  
Crops  

3H/5D 
4H/day 

18H/10D 
18H/10D 

3Wk/3Yr 
12H/36H 

Con t in .  

6H/3D 

Cont in .  
Con t in .  
Con t in .  
Con t in .  
lD/Month 



per ton  of yea r ly  product ion or  $5.56 per  t on  of product ion during t h e  i r r iga t ion  
s e a s o n .  This  c o s t  compares  favorably with t h o s e  of o ther  methods  of s econda ry  
t rea tment  a n d  may r e p r e s e n t  a  s u b s t a q t i a l  s av ing  i n  c a p i t a l  i nves tmen t .  C o s t s  
for t r ickl ing f i l t e r s  wi th  s t o n e  or p la t s t ic  media  for pa r t i a l  p re - t rea tment ,  a s  of 
1965,  h a v e  b e e n  e s t i m a t e d  t o  add  about  $2 .25  per t on  t o  t h e  c o s t s  of f i n i shed  
paper  from a 200 ton  per  d a y  su l f i t e  mi l l .  M a l o  s t a t e s tha t  c a p i t a l  c o s t s  b a s e d  
o n  1965 e s t i m a t e s  a re  a l s o  h i g h ,  ranging from $ 8 0 , 0 0 0  t o  $100,00O/mgd c a p a -  
c i t y .  Expendi ture  d e p e n d s  on  the  s i z e  of t h e  mill  and  is e x c l u s i v e  of s u s p e n d e d  
s o l i d s  removal  s y s t e m s .  

In summary ,  i t  c a n  b e  s a i d  t ha t  of t h e  four s y s t e m  d e s i g n s  for su r f ace  appl i -  
c a t i o n ,  on ly  two a r e  c o n s i d e r e d  a s  be ing  a p p l i c a b l e  t o  a  ve ry  broad r ange  of 
d i s p o s a l  and  ag r i cu l tu ra l  requi rements .  These  two a r e  r idge-and-furrow and  
spray- i r r iga t ion .  In comparing the  s p r a y  t echn ique  t o  t he  ridge-and-furrow 
me thod ,  the  s p r a y  method is super ior  in many r e s p e c t s .  In g e n e r a l ,  s p r a y  
i r r iga t ion  s y s t e m s  h a v e  a  lower  or ig ina l  c o s t ;  t h e r e  i s  less dange r  of a  n u i s a n c e ;  
n o  prepara t ion  of l and  is requi red ;  i t  i s  e a s y  t o  expand  and  e a s i e r  t o  c rop;  wood- 
l and  and  moderate  s l o p e s  p o s e  no  s p e c i a l  problem; t h e  equipment  h a s  some  
s a l v a g e  va lue ;  and  b e t t e r  con t ro l  and  d is t r ibu t ion  a r e  p o s s i b l e .  Advantages  of 
r idge-and-furrow s y s t e m s  a r e  t h a t  t h e y  u s u a l l y  requi re  l e s s  l a n d ,  t hey  a r e  
c h e a p e r  t o  ope ra t e  and  m a i n t a i n ,  t he re  is less d i f f icu l ty  wi th  win te r  o p e r a t i o n s ,  
removal  of g r o s s  s o l i d s  is not  a s  c r i t i c a l ,  and  pumping may not b e  n e c e s s a r y .  

I t  h a s  been  conc luded  t h a t  in te rmi t ten t  opera t ion  wi l l  prove mos t  s u c c e s s f u l  
for a l l  s y s t e m s  (see F o s t e r ,  1965) . Tiling of f i e l d s  min imizes  s h a l l o w  wa te r  
t ab l e  problems and  pe rmi t s  h igher  vo lumet r ic  l oad ing .  Storage l a g o o n s  l end  
f lex ib i l i ty  t o  the  s y s t e m s .  

A Tota l  Sys t em D e s i g n  

As a  f i na l  c o n s i d e r a t i o n ,  i t  is appropr ia te  t o  examine  wha t  c a n  b e  c a l l e d  
t he  " t o t a l  s y s t e m  d e s i g n "  . Up t o  t h i s  po in t  t h e  s y s t e m s  d i s c u s s e d  have  had  
a s  t he i r  p u r p o s e s  on ly  t h e  d i s p o s a l ,  t r ea tmen t ,  and  ag r i cu l tu ra l  u t i l i z a t i on  of 
ef:iluent. The t o t a l  s y s t e m  d e s i g n ,  a s  exempl i f ied  by  t h e  Pomona , Cal i fo rn i a ,  
s y s t e m ,  i n v o l v e s  t he  cap tu re  of r a inwa te r  runoff and  t h e  r ec l ama t ion  of i ndus t r i a l  
and  domes t i c  s e w a g e  e f f l uen t s  for i n d u s t r i a l ,  r e c r e a t i o n a l ,  a n d  agr icu l tura l  
u s e s ,  a s  we l l  a s  for r echa rge  of g round-water  r e s e r v o i r s  (Sharp and  W a g n e r ,  1967) . 

This  e n t e r p r i s e  i nvo lves  c l o s e  coopera t ion  be tween  many governmenta l  
a g e n c i e s ,  a n d  i s  un ique  in  t h a t  i t  h a s  in t roduced  the  c o n c e p t  of a  u t i l i t y  which  
d e a l s  in  the  s a l e  and  d is t r ibu t ion  of t he  r ec l a imed  ef f luent  t o  many ,  va r i ed  u s e r s .  
The mas t e r  p l an  for t h i s  coope ra t i ve  w a s t e w a t e r  conse rva t ion  program must  d e a l  
with a l l  p h a s e s  of wdter  r e  s2urces  u t i l i z t i on ,  inc lud ing  t r ea tmen t ,  s a l e s ,  and  
d i s t r i bu t ion ,  exper imenta t ion  in  ag r i cu l tu ra l  i r r iga t ion  with e f f l u e n t ,  ground- wa te r  
relzharge, add i t i ona l  r e s e a r c h  i n  w a s t e w a t e r  r ec l ama t ion ,  i r r iga t ion  of publ ic  
pa r tk s  and  g r e e n b e l t s ,  a n d  r ec rea t ion  and  be<iu t i f ica t ion  v i a  c r e a t i o n  of l a k e s  
and  the  i r r iga t ion  of golf c o u r s e s  and  o ther  community f a c i l i t i e s .  The components  
of the  opera t ion  a t  Pornona may b e  summarized by the  fol lowing:  

(1) Treatment  - The Sani t<i t ion D i s t r i c t  wi l l  p roduce  by  s e c o n d a ~ j  or t e r t i a ry  
t rea tment  rec l s in ied  C l a s s  I1 u t i l i t y  w a t e r ,  meet ing d e s i r a b l e  s p e c i f i c a t i o n s  and  
a l l  h e a l t h  r equ i r emen t s .  This  supp ly  is e x p e c t e d  t o  e x c e e d  110 million gellor:s 
per d a y  by the  turn of thc  c e n t u r y ,  or a n  amount  of w a t e r  s ~ f f i c i e r i t  t o  supp ly  ci 
so11:hern C:<ilifornia c ~ t y  o f  2 0 0 ,  (100 peop le .  



(2) S a l e s  a n d  Dis t r ibu t ion  - The C i t y  of Pomona ,  through i t s  mun ic ipa l  
wa te r  depa r tmen t ,  w i l l  d e v e l o p  a s to rage  a n d  d i s t r i bu t ion  s y s t e m  for C l a s s  
I1 w a t e r  and  promote t h e  s a l e  of t h i s  u t i l i t y  wa te r  t o  a wide  number of agr i -  
c u l t u r a l ,  i ndus t r i a l  a n d  r ec rea t iona l  u s e r s .  

( 3 )  Experimenter  and  User  - - The Ca l i fo rn i a  S t a t e  Po ly t echn ic  C o l l e g e  of 
Pomona i s  t h e  f i r s t  cus tomer  under  a joint  ag reemen t  en t e r ed  in to  i n  October  
of 1965 ,  whe reby  t h e  C o l l e g e  wi l l  u s e  t h e  wa te r  for expe r imen ta l  and  i r r iga-  
t i ona l  p u r p o s e s  on i t s  800 a c r e  c a m p u s .  

(4)  J j de rg round  -- Recharge  - A recha rge  f a c i l i t y  (known a s  t he  Pomona 
Perco la t ion  Lakes )  wi l l  b e  bu i l t  for  recharg ing  of t he  6 8 , 0 0 0  a c r e  foot  Spadra 
Bas in .  Th i s  r echa rge  f a c i l i t y  w i l l  b e  owned a n d  ope ra t ed  b y  t h e  Los Angeles  
Coun ty  Flood Cont ro l  D i s t r i c t ,  u s ing  t h e  r ec l a imed  w a t e r  not  immedia te ly  
n e e d e d  for  r e - u s e  a s  w e l l  a s  rout ing r a inwa te r  runoff from the  San  J o s e  C h a n n e l .  
This  c h a n n e l  w a s  d e s i g n e d  and  bui l t  by  t he  U. S .  Army Corps  of Engineers  who  
coope ra t ed  with t he  Flood Cont ro l  D i s t r i c t  i n  t he  i n s t a l l a t i o n  of t h e  o u t l e t  
works  nea r  t h e  r e c h a r g e  b a s i n .  

(5) R e s e a r c h  - Extens ive  r e s e a r c h  in  w a t e r  r ec l ama t ion  f i nanced  jo in t ly  on 
a 50-50 b a s i s  b y  t h e  San i t a t i on  D i s t r i c t  of Los k n g e l e s  Coun ty  a n d  the  Federa l  
Wa te r  Pol lut ion Cont ro l  Adminis t ra t ion w i l l  b e  ca r r i ed  o u t .  Ex tens ive  r e s e a r c h  
i s  a l r e a d y  unde rway  a t  t h e  p l a n t ,  inc lud ing  a c t i v a t e d  c a r b o n  adso rp t ion  and  foam 
s e p a r a t i o n .  

(6) I r r iga t ion  - Large vo lumes  of wa te r  w i l l  b e  u s e d  t o  i r r iga te  t he  l a n d s c a p i n g  
of t h r e e  major  f r eeways  i n  Pomona Val ley b y  t h e  S t a t e  D iv i s ion  of H ighways .  

(7 )  Rec rea t ed  and  Beaut i f ica t ion  - Recla imed w a s t e w a t e r  w i l l  b e  e x t e n s i v e l y  
u s e d  for r ec rea t iona l  p u r p o s e s ,  i nc lud ing  golf  c o u r s e s ,  p roposed  l a k e s  and  t h e  
i r r iga t ion  of p a r k s ,  g r e e n b e l t s  and  o the r  f a c i l i t i e s  of t h e  C i t y  of Pomona and  of 
Los Angeles  Coun ty .  

(8) M a s t e r  P lan  E x e c u t i o ~  - A mas te r  p lan  for w a s t e w a t e r  r ec l ama t ion  a n d  
r e - u s e  w i l l  b e  c l o s e l y  adhe red  t o .  The or ig ina l  f inanc ing  of t h i s  p l an  w a s  
underwr i t ten  by  t h e  Pomona Val ley Mun ic ipa l  Wa te r  D i s t r i c t .  

Such  a program is a n  obv ious  a n s w e r  t o  problems of wa te r  d e f i c i e n c i e s  i n  
a r e a s  s u c h  a s  sou the rn  Cal i forn ia  where  demand e x c e e d s  s u p p l y .  The addi t ion-  
a l  b e n e f i t s  r e a l i z e d  from s u c h  p lanning  and  u s e  of e f f l uen t  po in t s  o u t  t he  prac-  
t i c a l i t y  of cons ide ra t i on  and  implementa t ion  of s u c h  p lanning  e v e n  for a r e a s  
s u c h  a s  I d a h o ,  where  t h e  w a t e r  r e s o u r c e  s u p p l y  is  much more g e n e r o u s .  Wi th  
s u c h  comprehens ive  planning, a s y s t e m  d e s i g n  c a n  b e t t e r  mee t  t h e  c r i t e r i a  for 
r enova t ion  of e f f l u e n t  which  is or w i l l  b e  n e c e s s a r y  if t h e  growing volume of 
i ndus t r i a l  a n d  d o m e s t i c  w a s t e w a t e r  be ing  con t r ibu t ed  t o  I d a h o ' s  l a k e s  a n d  
s t r e a m s  is t o  b e  r e d u c e d .  



QUALITY OF WASTEWATER REQUIRED FOR IRRIGATION 

Chemica l  Compos i t ion  -- 

The s u i t a b i l i t y  of d o m e s t i c  w a s t e w a t e r  for i r r iga t ion  d e p e n d s  mainly on  t h e  
chemica l  compos i t ion  of wa te r  s u p p l i e s  and h o w  t h i s  compos i t ion  is a f f ec t ed  by 
t h e  u s e  c y c l e .  The common range  of to t s1  d i s s o l v e d  s o l i d s  in munic ipa l  w a s t e -  
wa te r  is 100 t o  450 ppm. If concen t r a t i ons  g rea t e r  t han  t h i s  rango  a r e  observed ,  
one  should  b e  s u s p i c i o u s  t h a t  the  sou rce  of d o m e s t i c  w a t e r  is high i n  d i s s o l v e d  
s o l i d s  b e c a u s e  the  munic ipa l  w a s t e w a t e r  h a s  b e e n  augmented  by  indus t r i a l  
s o u r c e s  during cyc l ing  or  for some s imi la r  r e a s o n .  The indus t r i a l  con t r ibu t ions  
t o  t he  w a s t e  ca r r i ed  in  a  municipal  e f f luen t  may h a v e  a  nega t ive  impact  upon 
t h e  u t i l i ty  of t he  w a s t e w a t e r  for agr icu l ture  or may requi re  a  more s o p h i s t i c a t e d  
l e v e l  of t rea tment  prior t o  u s e  i n  i r r iga t ion .  In e i t h e r  c a s e  t h e  u s e r  should  b e  
aware  of a n y  add i t i ons  of i ndus t r i a l  w a s t e s  t o  domes t i c  w a s t e s  in  order t h a t  
the i r  e f f e c t s  may b e  a n t i c i p a t e d .  High t o t a l  d i s s o l v e d  s o l i d s  c a n  of ten  b e  
t o l e r a t ed  during i r r igat ion provided tox i c  e l e m e n t s  a n d  c e r t a i n  o the r  e l e m e n t s  
a r e  no t  p r e s e n t  i n  high c o n c e n t r a t i o n s .  Sa l t  con ten t  f requent ly  is e x p r e s s e d  in  
ter:ms of e l e c t r i c a l  c o n d u c t i v i t y ,  or micromhos per c e n t i m e t e r ,  a l though d i s s o l v e d  
s o l i d s  e x p r e s s e d  a s  p a r t s  p e r  mill ion (ppm) c a n  b e  u s e d .  The r ange  of conduc-  
t i v i t y  of most  i r r iga t ion  water i s  approximate ly  0 t o  5 , 0 0 0  micromhos/cm. These  
v a l u e s  cor respond t o  abou t  0  t o  3 , 5 0 0  ppm d i s s o l v e d  s o l i d s .  Wa te r  is cons ide red  
t o  b e  low in t o t a l  d i s s o l v e d  s o l i d s  when  i t s  e l e c t r i c a l  conduc t iv i t y  i s  l e s s  t h a n  
250 micromhos/cm; medium i n  t o t a l  d i s s o l v e d  s o l i d s  when  r e a d i n g s  a re  250 t o  
750 micromhos/cm; high i n  t o t a l  d i s s o l v e d  s o l i d s  when  v a l u e s  a r e  750 to  2 , 2 5 0  
micromhos/cm; and  ve ry  high i n  t o t a l  d i s s o l v e d  s o l i d s  when  r e a d i n g s  a r e  above  
2 ,2 50 micromhos/cm . 

Sal in i ty  and  the  r a t i o  of sodium t o  ca l c ium and  magnesium a r e  important  
f ac to r s  i n  jdg ing  t h e  s u i t a b i l i t y  of wa te r  for i r r iga t ion .  Mun ic ipa l  wa te r  sof ten ing  
by the  ion  e x c h a n g e ,  or " z e o l i t e "  p r o c e s s  i n c r e a s e s  t he  concen t r a t i on  of sodium in 
d o m e s t i c  e f f luen t .  This  p r o c e s s  i s  on ly  one  example  of t h e  mult iple  f ac to r s  t h a t  
c a n  cont r ibu te  t o  s a l i n i t y  problems with e f f l uen t .  

S o i l s  commonly a r e  not  a d v e r s e l y  a f f ec t ed  by s a l i n e  i r r iga t ion  w a t e r s  i f  t he  
sodium concen t r a t i on  i s  low in r e l a t i on  t o  t h e  concen t r a t i on  of ca l c ium and  mag- 
n e s i u m ,  b u t  p l a n t s  h a v e  d i f f icu l ty  i n  ex t r ac t i ng  wa te r  from s a l i n e  s o i l  s o l u t i o n s .  
The osmot i c  p r e s s u r e  of s u c h  s o l u t i o n s  i n t e r f e r e s  with t h e  movement  of wa te r  
from t h e  so lu t ion  i n t o  t h e  p l an t  root  a n d ,  under  t h e s e  c o n d i t i o n s ,  t h e  p l a n t s  may 
suffer  from i n c i p i e n t  d rought .  

Wi th  sod ium,  a  sodium adsorp t ion  r a t i on  (SAR) h a s  b e e n  e s t d b l i s h e d  w h i c h ,  
when  known ,  a l l o w s  o n e  t o  a n t i c i p a t e  wi th  a  good d e a l  of cyn f idence  t he  e f f e c t  
of a n  i r r iga t ion  wa te r  on t h e  s o i l .  The  formula i s :  SAR = ~ a /  J (c~++ + ~ 9 + + ) / 2 ,  
where  a l l  c o n c e n t r a t i o n s  a r e  e x p r e s s e d  i n  mi l l i equ iva l en t s  per  l i t e r .  I r r igat ion 
w a t e r s  with SAR v a l u e s  of 8 or l e s s  a r e  s a f e  for a l l  u s e s  i n  ag r i cu l tu ra l  c rop  
i r r iga t ion .  Values  of 12 t o  15 a r e  marginal  and  cont inued  u s e  of w a t e r s  with 
v a l u e s  much g rea t e r  t h a n  20 would l e a d  t o  d e c r e a s e s  in  permeabi l i ty .  Sodium 
s o i l s  a r e  r e l a t i ve ly  impermeable  t o  a i r  and  wa te r .  They a r e  hard when d ry ,  
d i f f icu l t  t o  t i l l ,  and  p l a s t i c  and  s t i c k y  when w e t .  T h e s e  a d v e r s e  p h y s i c a l  con-  
d i t i ons  re ta rd  or p r even t  germinat ion and  w a t e r  removal  by  p l an t s  a n d  a r e  gene ra l l y  
unfavorab le  for p lan t  g rowth .  

Boron a l s o  may c a u s e  ag r i cu l tu ra l  p roblems.  Boron is e s s e n t i a l  t o  normal 
p l an t  g rowth ,  b u t  c o n c e n t r a t i o n s  on ly  a  l i t t l e  above  t h e  a c c e p t e d  l imit  a r e  t ox i c  
t o  many p l a n t s .  Boron is p r e s e n t  i n  a l l  na tu ra l  w a t e r s ,  u s u a l l y  i n  t h e  form of 



non-ionized bor ic  a c i d  ( H 3 B 0 3 ) ,  and  repor ted  in  wa te r  a n a l y s e s  i n  pa r t s  per  
mi l l ion .  Permiss ib le  l imi t s  of boron in  i r r igat ion w a t e r s  a r e  0 . 3  t o  1.0 ppm 
for  s e n s i t i v e  c r o p s ,  1.0 t o  2 .0  for s mi-tolerant  c r o p s ,  and  2 .0 t o  4.0 for 
t o l e r an t  c r o p s .  

Wi lcox  (1958) summar izes  a  sampIe  l i s t  of c rops  and  the i r  r e l a t i ve  s a l t  
s e n s i t i v i t y .  These  t o l e r a n c e s  a r e  p re sen ted  in  Table  2 .  This  l i s t  should  be 
kep t  i n  mind if ordinary munic ipa l  eff luent  i s  contaminated  by indus t r i a l  e f f luent  
t o  t he  ex t en t  t h a t  t h e  SAR or o ther  parameters  a r e  su f f i c i en t ly  high t o  hamper 
c rop  growth.  S tandards  for water  qua l i t y  r e l a t i ve  t o  f ac to r s  in  addi t ion  t o  
s a l i n i t y  v a l u e s ,  a r e  summarized by  both  t h e  United S t a t e s  Publ ic  Hea l th  Serv ice  
(USPHS) and t h e  United S t a t e s  Department  of Agriculture (USDA) for drinking 
wa te r  and  i r r igat ion wa te r  r e s p e c t i v e l y .  T h e s e  s t a n d a r d s  a r e  l i s t e d  in Table 3 .  

Bac ter ia l  Con ten t  

The USPHS s t anda rds  for dr inking water  a r e  lnc luded  in Table 3 in order 
t h a t  t h e  r eade r  might c o n t r a s t  drinking wa te r  s t anda rds  with i r r iga t ion  wa te r  
s t a n d a r d s .  In most  c a s e s  drinking wa te r  s t a n d a r d s  a r e  more r igorous  t h a n  
t h o s e  for i r r igat ion wa te r ,  b u t  in  a  f e w  e x c e p t i o n s  i r r igat ion wa te r  s t a n d a r d s  
wi l l  e x c e e d  t h o s e  of dr inking wa te r .  

Poss ib ly  t h e  most  s ign i f i can t  s t anda rd  for i r r igat ion w a t e r ,  from t h e  s t and -  
point  of publ ic  i n t e r e s t ,  is  t h a t  for  b a c t e r i a l  c o n t e n t .  Res t r ic t ions  on coliform 
c o u n t s ,  t h e  primary i n d e x  u s e d  for b a c t e r i a l  con tamina t ion ,  a r e  r e l a t i ve ly  rigor- 
o u s  for i r r iga t ion  water .  These  r igorous  s t a n d a r d s  a r e  par t ly  a  c o n s e q u e n c e  of 
d e m a n d s  made by  t h e  g e n e r a l  publ ic .  

Coliform bac te r i a  a r e  found in t h e  i n t e s t i n e s  of a l l  warm-blooded mammals .  
In add i t i on ,  coliform bac te r i a  a l s o  e x i s t  in  t h e  s o i l  s y s t e m .  In t e s t i n g  for 
coliform c o u n t s ,  publ ic  hea l th  o f f i c i a l s  a r e  primarily conce rned  with f e c a l  
co l i form,  but  i t  is important t o  r e a l i z e  t h a t  t h e  p r e s e n c e  of coliform bac te r i a  
in  w a s t e w a t e r  i s  on ly  an  ind ica t ion  of t h e  po ten t i a l  p r e s e n c e  of pa thogen ic i ty ,  
a s  coliform bac te r i a  t h e m s e l v e s  a r e  not pa thogen ic .  

M o s t  of t h e  publ ic  r e s e r v a t i o n s  concern ing  t h e  u s e  of t r ea t ed  s e w a g e  
e f f luen t  for i r r igat ion and  fe r t i l i za t ion  s tem from t h e  fee l ing  tha t  t h e  e f f luent  
i s  u n c l e a n ,  u n a e s t h e t i c ,  and  contaminated  with d i s e a s e  o rgan i sms .  Because  
of t h i s  a t t i t u d e ,  t h e  cur ren t  g e n e r a l  p rac t i ce  i n  t h e  United S t a t e s  i s  t o  provide 
a t  l e a s t  primary t rea tment  a n d  t o  u t i l i ze  t r ea t ed  s e w a g e  for i r r iga t ion  of non- 
food c r o p s  only .  Secondary  t rea tment  a n d  ch lor ina t ion  g r e a t l y  improve the  
qua l i t y  of s e w a g e ,  and  for a e s t h e t i c  and s a f e t y  r e a s o n s  t h e s e  conven t iona l  
w a s t e w a t e r  t rea tment  p r o c e s s e s  a r e  recommended for upgrading munic ipa l  
w a s t e w a t e r s  before i r r iga t ion  u s e .  

It  is  d i f f i cu l t  t o  g e n e r a l i z e  a s  t o  t h e  qua l i t y  of w a s t e w a t e r  r e a l i z e d  from 
va r ious  m e a n s  of t rea tment .  Primary sed imen ta t ion  o f  munic ipa l  s e w a g e  may 
remove 25% t o  65% of t h e  s u s p e n d e d  s o l i d s ,  w h e r e a s  good seconda ry  t rea tment  
p r o c e s s e s  may remove over  95% of t h e  s u s p e n d e d  s o l i d s  (Fa i r ,  e t  a l . ,  1968). 
Highly over loaded  seconda ry  s y s t e m s  may provide t rea tment  which  is on ly  s l igh t ly  
be t t e r  than  good primary t rea tment .  There i s  a l s o  a  broad range  of qua l i t y  of 
e f f luen t  a v a i l a b l e  from a n y  g i v e n  p lan t  a t  d i f fe ren t  t i m e s .  Quan t i t a t i ve  predic-  
t i o n s  o f  hazard  without  e x t e n s i v e  eva lua t ion  of e a c h  ind iv idua l  s o i l  a n d  d i s e a s e  
organism a r e  imposs ib l e .  In t h i s  regard  i t  i s  use fu l  to  look a t  e x p e r i e n c e  in  t h e  
u s e  of t r ea t ed  w a s t e w a t e r s  from i r r iga t ion .  A survey  by  G l a s s  a n d  Jenk ins  (1962) 
showed tha t  t he re  were 401 t rea tment  p l a n t s  i n  t he  United S t a t e s  whose  e f f luent  
w a s  appl ied  t o  l and ;  361 of t h e s e  in  t h e  17 wes t e rn  s t a t e s .  Of t h e  217 mil l ion 



TABLE 2 
SALT SENSITIVITIES OF SELECTED PLANTS (AFTER WILCOX, 1958) 

Salt-Sensit ive Medium Tolerance High Tolerance 

Strawberry 
Peach 
Apricot 
Plum 
Prune 
Apple 
Pear 
Benas 
Celery 
Riidish 
C Lover 

Grape 
Cantaloupe 
Cucumber 
Squash 
Peas  
Onion 
Carrot 
Bell pepper 
Potato 
Sweet corn 
Lettuce 
Cauliflower 
Cabbage 
Broccoli 
Tomato 
Oa ts  
Wheat 
Rye 
Alfalfa 

Asparagus 
Garden b e e t s  
Barley 
Sugar Beets  



TABLE 3 
WATER QUALITY (AFTER WILCOX , 19 5 8) 

ANALYSIS 

SUGGESTED LIMITING STANDARQI 
USPHS USDA 
Drinking 

Water  
Irrigation 
Water 

Bacterial:  
Coliform (no/ml) 

Organic: 
BOD ( P P ~ )  
Ether solubles  (ppm) 

Physical :  
pH 
Turbidity (pprn) 
Color (ppm) 
Susp.  Sol ids  (ppm) 
Floating so l ids  
Odor 
Tas te  
Temperature (OF) 

Chemical:  
Total d i s s .  s o l  (pprn) 
Chlorides (pprn) 
Fluorides (pprn) 
Phenols (ppm) 
Boron (ppm) 
Ni t ra tes ,  a s  NO3 (pprn) 
Na (% of to ta l  ca t ions)  

6.8-8.0 
20 
3 0 

100 
none 
none 
none 

6 0 

not noxious 

* 
The ari thmetic mean coliform dens i ty  of a l l  s tandard samples  examined per 

month sha l l  not exceed  one per 100 ml. 

**  
In the  report of the  National Technical  Advisory Committee on Water Quality 

Cr i ter ia ,  Federal Water  Pollution Control Administration, U. S . Department of 
the Interior (1968), the Subcommittee for Agricultural U s e s  recommended the  
following guide l ines  for coliform limitation in irrigation water:  "The monthly 
ari thmetic average  dens i ty  of the  coliform group of bacter ia  s h a l l  not  exceed  
5 , 0 0 0  per 100 mil l i l i ters  and the  monthly ari thmetic average dens i ty  of f eca l  
coliforms sha l l  not exceed  1 ,000  per 100 mil l i l i ters .  Both of t h e s e  l imits  
sha l l  be  a n  average  of a t  l e a s t  two consecut ive  samples  examined per month 
during the  irr igat ion s e a s o n  and any one sample examined in any one month 
sha l l  not exceed  a coliform group dens i ty  of more than 20 ,000  per 100 milli- 
l i t e r s .  " The report further s t a t e s  tha t  t h e s e  l imitat ions are  part icularly appli-  
cab le  where the  tops  or roots  of the  irr igated crop a re  t o  be consumed di rec t ly  
by man or l ives tock .  



people served b y  these  p lan t s ,  2.6 million were in the  western  s t a t e s .  The 
to ta l  populatio2 served increased from 0.9 million in  1940 t o  2.7 million i n  1962. 
A :broader survey encompassing the u s e  of t r e a t e d  or  untreated eff luent  for a l l  
surface appl ica t ions  for treatment and irrigation reported that  a s  of 1964 about 
1 ,300  s o i l  sys tems  were employed for surface applicat ion in  the  United S ta tes  
(Hi l l ,  e t  a l . ,  1964) . Some two-thirds of the  sys tems  were being used speci -  
f ica l ly  for wastewater  treatment and crop benef i t s  were not a n  important con- 
siderat ion in  t h e s e  opera t ions .  In the  remaining one-third of the s y s t e m s ,  
irrigation of crops was  t h e  primary object ive.  There were a s  many sys tems  in 
coo l ,  humid regions a s  there were in warm, arid regions;  the sys tems  were 
ins ta l led  in s o i l s  ranging i n  texture from c l a y  to sand.  This survey showed 
tha t  so i l  sys tems  can  be  used success fu l ly  throughout the  United :States for 
wastewater  t reatment.  

It wil l  be  shown subsequerltly tha t  a so i l  system is ,3 remarkably eff icient  
sys tem for the  control and el imination of d i . sease  orgi3nis:ns. Wide ez:pt?ripnce 
in  irrigation with t rea ted  effluent ind ica tes  that  such  irrigation i s  sa fe  provided 
that  a t  l e a s t  primary treatment is used in colzjunction with chlorination for the 
destruction of pathogenic microory anisms . 



RENOVATION OF WASTEWATER BY SOIL SYSTEMS 

Percolat ion of e f f luent  through the s o i l  mantle may i n  some c a s e s  b e  sub- 
s t i tu ted  for te r t ia ry  t rea tment  p r o c e s s e s .  This  h a s  been  done by the  c i t y  of 
Sari tee,  Cal ifornia  (S toyer ,  1967).  San tee  faced  ef f luent  qual i ty  requi rements  
in  ( excess  of t h o s e  which c a n  b e  ach ieved  with primary and secondary  t reatment  
These  requi rements  were adopted  and enforced by the  San Diego Regional Water  
Pollution Control  Board b e c a u s e  of t h e  la rge  volumes  of e f f luent  being produced 
in  the  a r e a .  In order t o  meet  t h e  Board ' s  s t r ingent  requi rements  Santee  f aced  t h e  
a l t e rna t ives  of par t ic ipa t ing  in a  metropolitan sys t em for t h e  San Diego Metro- 
pol.itan Area,  or of developing  a  te r t ia ry  was tewa te r  t reatment  sys t em which 
would produce a n  ef f luent  much higher  in  qua l i ty  than  t h a t  obta inable  by  the  
primary and secondary  t rea tment  p r o c e s s e s .  Either w a y ,  t he  c o s t  would b e  
very  h igh .  For tunate ly ,  S a n t e e ' s  ex i s t ing  secondary  t rea tment  p l an t  w a s  loca ted  
a t  the mouth of a  sha l low canyon conta in ing  12 f ee t  of a l luv ia l  fill of s and  a n d  
gravel  underlain i n  impervious c l a y .  The c i t y  w a s  a b l e  t o  t a k e  advan tage  of t h i s  
geology by implementing a  systern of t e r r e s t r i a l  renovat ion  of their  was tewa te r .  
The renovated  ef f luent  e a s i l y  met the  s t anda rds  e s t a b l i s h e d  b y  t h e  Control  Board. 
The sys t em c o n s i s t s  of pumping was tewa te r  from the secondary  t reatment  p lant  
i n to  a n  oxida t ion  pond.  From the  pond the  e f f luen t  i s  pumped up-canyon p a s t  a  
s e r i e s  of excava t ions  made by mining ope ra t ions  which had  removed port ions of 
t he  aggregate  for u s e  in  cons t ruc t ion .  

The was tewa te r  from t h e  oxidat ion pond is spread  over  the  su r face  of the can -  
yon floor one-half mile a b o v e  the  uppermost  such  excava t ion ;  from there  i t  moves  
do~nrn-canyon above  t h e  impervious c l a y  layer  unt i l  in te rcepted  by  a  t rench above  
the  f i r s t  excava t ion .  The en t i r e  canyon h a s  now b e e n  revamped in to  a  s e r i e s  of five 
recrea t ion  l a k e s ,  e a c h  10 t o  15 a c r e s  in su r face  a r e a .  These  l a k e s  provide not 
only  picnicking and boa t ing ,  but  a l s o  f i sh ing  and swimming f a c i l i t i e s  for be t te r  
t han  125,000 people  who u s e  t h e  a rea  for r ec rea t ion .  

The importance of t h i s  example  is t h e  f ac t  t ha t  a  t e r r e s t r i a l  means  of d i s p o s a l  
h a s  provided a n  ef f luent  of s u c h  qual i ty  tha t  i.t h a s  b e e n  judged su i t ab le  for such  
in t imate  c o n t a c t  u s e  a s  t h a t  of swimming. In add i t ion ,  the  was tewa te r  even tua l ly  
i s  u s e d  t o  i r r iga te  agr icu l tura l  c r o p s ,  two golf c o u r s e s ,  a  high schoo l  and  a 
co.llege c a m p u s ,  and  a n  e x t e n s i v e  green  be l t  recrea t ion  a rea  ad jacen t  t o  the  c i t y .  
All of t h i s  h a s  been  accompl i shed  a t  a  c o s t  t ha t  is  e q u a l  t o  or l e s s  than t h a t  ant i -  
c ipa t ed  had  the  c i ty  joined in  the  previous ly  mentioned Metropoli tan System and 
pumped i t s  highly t rea ted  ef f luent  d i rec t ly  in to  the  Pac i f ic  Ocean .  

The C i ty  of Santee  w a s  a b l e  t o  exp lo i t  the  geo log ica l  advan tages  of t h e  loca -  
t ion  of their  was tewa te r  t reatment  p l an t ,  and  turn the i r  e f f luent  t o  bene f i c i a l  u s e  
in  a  multi-purpose plan of recycl ing  of the i r  va luab le  domes t i c  water .  Other  
s t u d i e s  have  demonst ra ted  t h a t  renovat ion  via  t e r r e s t r i a l  means  i s  f e a s i b l e  by 
taking advantage  of a  wide range  of s o i l ,  g e o l o g i c a l ,  b io log ica l ,  and  c l ima t i c  
cond i t ions .  

In an  opera t ion  s imilar  t o  tha t  conducted  a t  S a n t e e ,  t he  country of I s r ae l  h a s  
experimented with renovat ion of was tewa te r  us ing  t e r r e s t r i a l  d i s p o s a l .  In t h e  
I s r ae l i  s t u d y ,  Amramy (1968) repor ts  tha-L domes t i c  was tewa te r  w a s  sub jec t ed  t o  
a  s e r i e s  of anae rob ic  and  aerobic  t reatment  l a g o o n s ,  and  then  spread  into three  
percola t ion  b a s i n s  for inf i l t rat ion and percola t ion  in to  t h e  groundwater .  The 
s tudy  sought  t o  determine t h e  inf i l t rat ive c a p a c t i y  of t h e  percola t ion  b a s i n s ,  
t he  r a t e  of  c logg ing ,  and the  methods of operat ion required t o  prevent  clogging and t o  
r e s to re  t h e  inf i l t rat ive c a p a c i t y  of the b a s i n s .  The s tudy  tl lso sought  t o  determine 
c h a n g e s  in  the  chemiccil llnd I-l;jcteriologicr\l chc~r i ic te r . i s t ics  of t he  eff luent  appl ied  



t o  the  spreading ba s in s  a s  i t  percolated through the so i l  of t he  bas ins  down 
into the aquifer below. 

It w a s  observed that  an  adequate  infiltration ra te  and an  absence  of problems 
of clogging of the  bas in  so i l  by a lgae  and organic matter were real ized when the 
spreading bas ins  were operated in  a cyc l i c  period of 2 t o  3 days  of wetting 
followed by 7 t o  8 days  of drying. The ent i re  cyc le  encompassed a period of 
ten days .  The bas in  so i l  w a s  composed largely of dune sand 10 t o  2 3 fee t  deep ,  
underlain by a relat ively impervious layer of c l ay  with addit ional  s t ra ta  of sand 
and calcareous  sandstone down to  the water  table  approximately 65 feet  from 
the surface.  The s tudy showed that  th i s  soi l  solumn remained bas ica l ly  unaltered 
from the  original soi l  even after 3$ years  of continuous u s e .  

The chemical  changes  in  the  effluent a f t e r  pass ing through the  dune sand de- 
pended on the  length of path through which the eff luent  traveled.  Amramy 
summarizes: 

After pa s sage  of t he  effluent through the subsoi l  (but not 
through the  ent i re  so i l  section) a pronounced mineralization 
occurred. The BOD w a s  reduced by 90%; the  COD by 58% t o  
80%; the  dissolved volat i le  sol ids  by 34% t o  64%; and the or- 
gan ic  nitrogen by about 63%. The ni t ra tes  increased considerably ,  
whereas  in the  concentration of ammonia nitrogen there was  reduc- 
tion from 74% t o  94%. The to ta l  nitrogen content  was  decreased 
by 64% t o  84%. This phenomenon could be attributed t o  (1) denitri- 
fication; (2)  adsorption of ammonia by the  so i l  complex; and (3) the  
storing of nitrogen in the s l imes  developing a t  the  surface of the 
sand .  Iron and manganese concentrat ions were materially inc reased ,  
but total  d issolved s a l t s ,  ch lo r ides ,  su lpha tes ,  and e lec t r i ca l  con- 
ductivi ty remained the  same.  Boron was  reduced by about 40%, 
evidently due t o  adsorption by the  so i l  complex. Detergents (ABS) 
were reduced by about 75%. Calcium content  was  very markedly 
increased (by about 130%),  indicating ion exchange between the  
water and the  soi l .  The water was  c lea r  and odour less ,  and with- 
out  unpleasant  t a s t e .  St i l l ,  i t  was  concluded that  in traveling 
through the  dune-sand,  the subsoi l  l ayer ,  and the further stratum 
of sand  and ca lca reous  sands tone ,  until  reaching the  groundwater, 
a total  d i s tance  of some 20 meters ,  the water did not a t t a in  a 
potable water  s tandard,  such a s  that  of the U .  S . Public Health 
Service ,  in tha t  d issolved iron and manganese ,  a s  well  a s  deter- 
gen t s  were present  in concentrat ions higher that  recommended 
(Amramy, 1968, p. 60).  

Table 4 (Amramy, 1968) l i s t s  the  chemical  ana lys i s  of effluent a s  applied to  
the spreading b a s i n ,  followed by  ana ly s i s  of effluent that  had percolated down- 
ward 65 feet  through the  soi l  sect ion and had  percolated la tera l ly  260 feet  
through t he  aquifer proper. 

The inc rease  in  d i s so lved  volat i le  so l ids  for the percolated effluent  was  
mystifying t o  the  resea rcher ,  but he noted that  most Is rael i  waters  contain 
varying but  rather high concentrat ions of d i s so lved  volat i le  so l ids .  
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TABLE 4 

tF'FLUENT AND WATER QUALITY BEFORE AND AFTER PERCOLATION 
THROUGH THE SOIL MANTLE (AFTER AMRAMY, 1968) 

At t h e  
Spreading 

Average ppm, Except for  pH Bas in  

262 Fee t  
In to  t h e  
Aquifer 

pH 8.0-8.5 7.3-8.7 
Tota l  s o l i d s  1,180.0** 1 ,070 .0  
Suspended  s o l i d s  67 .O*** 
Tota l  d i s s o l v e d  s o l i d s  1 ,095  . O  1 ,040.0 
D i s s o l v e d  vo la t i l e  s o l i d s  138.0 575 .0  
D i s s o l v e d  oxygen 0-31.9 1.2 
Biochemical  oxygen demand 28 .4  1 . 8  
Tota l  ni t rogen 34.2**** ***** 

Ammonia 27.7 0 .27  
Organic  6.5 0 .89  

Sillts: 
Chlor ide  s 349.0 349 . O  
Su lphate  s 115.0 9 . 6  
Phospha te s  130 . O  * 
Iron 0 .28  0.06 
M a n g a n e s e  0 .49  0.02 
Calc ium 52 .6  170.0 

0.60 * Boron 
ABS (Detergent)  8 .4  0 .71  

* No d a t a  p re sen ted  
** 83.5% minera l  

*** 90% organic  
**** Nit r i tes  and  n i t r a t e s  a lmos t  n i l  

***** Ni t r a t e s  averaged  16.2 mg/l. After one  y e a r ,  a l t e rna t ing  h igh  and  
l o w  concen t r a t ions .  



After passing through the porous medium (aquifer) a vertical d is tance of 
65 feet  and a horizontal d is tance of about 260 feet  the water met a l l  criteria 
for drinking water except for occasional high nitrates.  It i s  significant that 
in  the study there was no utilization of vegetation a s  a part of the treatment 
system. The ultimate aim was  to recharge a s  great a portion of the lagoon 
effluent a s  was  possible into the water table;  consequently the evapotrans- 
piration that would have resulted from agricultural irrigation would have been 
undesirable. The absence of a decrease  in  nitrate concentration i s  probably 
a consequence of the absence  of vegetation in the recharge area .  

Other researchers have evaluated the renovation of sewage effluent after 
percolation through other soi l  types.  Bendixen, e t  a1 . (1963) used lysimeters 
filled with three grades of Ottawa si l ica sand to  investigate the effzcts of 
soi l  material s ize  and depth of the unsaturaturated soi l  zone on treatment of 
septic tank effluent. After five months of operation, the sand-filled lysimeters 
were removing 70% to 80% of the ABS and 90% to 100% of the ammonia nitrogen. 
Sand s i ze  which ranged from 0.1 mm to  0.3 mm had no effect on treatment, but 
they did find that treatment potential increased with increased depth of the un- 
saturated soi l  zone above a water table.  

Robeck, -- e t  a1 . (1963) investigated the degradation of ABS in unsaturated 
sandy so i l s  obtained from Ohio and California. They applied sewage effluent 
a t  various ra tes  into four-foot lysimeters filled with these  sandy soi ls .  They 
reported that ABS in sept ic  tank effluent could be degraded from levels  of 5 or 
35 mg/l to l e s s  than 0.5 mg/l i f  properly applied to certain unsaturated so i l s .  
They a l so  concluded that most of the degradation of ABS and other dissolved 
organics occurred in the microbiologically active aerobic upper soil  layers which 
must be  maintained for continued effective treatment. 

Gotaas ,  e t  al .  (1953) reported on an experiment involving the effect  of sur- 
face treatment such a s  spading,  sand cover ,  and application of soi l  stabil izer.  
Circular spreading bas in s ,  19 feet in diameter, were constructed and equipped 
s o  that  samples of the percolating liquid could be collected a t  various depths for 
bacteriological and chemical ana lyses .  Spreading was studied with three liquids: 
fresh water; sewage treatment plant final effluent having a BOD of about 10 ppm; 
and sett led sewage with a BOD of about 100 ppm. A number of operating variables 
were studied to determine the  conditions which gave maximum percolation ra tes  
and minimum contamination or pollution of the ground water. In addition to  sur- 
f icial  and soi l  condition these  variables included (1) nature of l iquid,  (2 )  length 
of spreading period, and (3) length of rest ing period. 

Some of the conclusions of th i s  study were: 
1. A bacteriologically safe  water can  be produced from set t led sewage or 

final effluent if it  pa s se s  through at  l e a s t  4 feet of soi l .  

2 .  A water of satisfactory chemical quali ty can be produced providing 
high concentrations of undesirable industrial was tes  are not included in the 
raw sewage.  

3. A highly treated sewage effluent must be used to obtain high ra tes  of 
percolation. 

4. A percolation rate of 0.5 acre-foot per acre per day can be expected 
when spreading a final effluent on Hanford fine sandy loam. 

Greenberg and McGauhey (1955) reported on the spreading of treated sewage 



effluent  in arid and semi-arid regions in  California. In t h e s e  a r e a s  the efflu? 
i s  al lowed t o  percola te  down t o  the  ground water .  Results  of chemical  analysc , 
of percolating l iquids in four spreading b a s i n s  in California were tabulated by 
the writers .  Samples were col lec ted  and analyzed to  a depth of 13 fee t .  Concei-1- 
t ra t ions  of C a ,  Mg , N a ,  and C1 ions  remained the same .  Potasslum decreased  
by 50%. Ammonia and phosphorus w&re removed completely within the upper 4 
fee t .  Sulphates and bicarbonates increased by 30% 31113 nitrate by about 200%. 
Nitrification accoun ts  for t h e  inc rease  in  n i t ra te .  It i s  suggested  tha t  these  
changes  are due t o  biological  ac t iv i ty  in so i l .  

Orlob and Butler (1955) invest igated the spreading of sewage on five Cali-  
fornia s o i l s .  The infiltration rate for each  soi l  was  found t o  follow the same 
genera l  pattern: (1) a n  abruptdecrease  in  ra te  attributed t o  d ispers ion of soi l  
par t ic les ;  (2) a n  inc rease  in ra te  due to  solution of entrapped g a s e s  in to  the  
percolating liquid; and (3) a dec rease  due to  accumulation of biological  s l imes  
in the s o i l  vo ids .  Infiltration r a t e s  in t h e  third phase  ranged from 30 feet  per 
day for the  most permeable s o i l  t o  0.6 feet  per day  for the fine s o i l s .  

Infiltration of se t t l ed  sewage applied t o  soi l  lys imeters  decreased sharply 
due t o  clogging of so i l  surface by part iculate matter.  Coliform removals were 
genera l ly  h ighes t  in  t h e  fine s o i l s .  Increases  in calcium and magnesium con- 
cent ra t ions  and d e c r e a s e s  in  sodium and potass ium concentrat ions in the  ;;i5!.-- 

co la tes  were observed.  

Foster (1965) reported on  the  u s e  of sprinkler irrigation to  d i spose  of the  
effluent from the  South Tahoe ac t ivated  sludge plant .  The d i sposa l  area  con- 
s i s t e d  of 31 a c r e s  of a n  80 ac re  h i l l s i d e ,  spa r se ly  populated with pine. The 
s lope  of the  h i l l s ide  was  approximately 10% and contained severa l  marshy spring 
a r e a s  and granite outcrops.  The soi l  w a s  recent  alluvium h i v e d  from granite 
rocks  and ranged in depth from 3 feet  to 40 fee t .  Topsoil w a s  s i ~ a l l o w  and t h e  
vegeta t ive  cover thin.  The effluent w a s  applied to about 10 a c r e s  a t  a time until  
i t  appeared that  a l l  of the  applied effluent ran off the surface  (usually 2 t o  3 d a y s ) .  
The saturated a rea  w a s  then res ted  for about 4 days  before i t  next  received a n  
applicat ion.  At the  normal applicat ion ra te  of 40,000 gpad (qallons per acre  per 
day) more than 90% of the applied phosphate and 56% of the  < l , ~ p l i e d  nitrogen w a s  
removed from t h e  eff luent .  Poor performance w a s  noted whenc t h e  d i s p o s a l  area 
became sa tura ted  or when the  h i l l s ide  became frozen. 

Rohde (1962) h a s  ncted  the ef fec ts  of t r ace  e lements  on the  exhaust ion of 
sewage-irrigated land.  At the Berlin sewage farm some of the s o i l  had shown 
s igns  of exhaus t ion ,  and crop yie lds  had fal len.  Samples of exhausted  so i l  
arld so i l  on which heal thy p lan t s  were growing were compared, particularly for 
t race  e lements .  The r e s u l t s  were compared with a n a l y s e s  of s imilar  samples  
from a sewage  farm in  Paris where s igns  of exhaustion had a l s o  been observed.  
The so i l  a t  the  Berlin farm w a s  sandy and a c i d i c ,  while tha t  a t  the  Paris farm 
w a s  r ich in  l ime.  The r e s u l t s  of the  a n a l y s e s  revealed that  the main c a u s e  of 
exhaustion a t  both Berlin and Paris  w a s  the presence  of high concentrat ions of  
copper and z inc .  This factor should be  a considerat ion when evaluciting the 
poss ib le  consequences  of utilizing domestic effluent in a r c a s  where there i s  an 
appreciable concentrat ion of heavy  meta ls  indust r ies  . 

In a l l  of the s tud ies  c i ted  s o  far in  th i s  d i s c u s s i o n ,  vegetat ion did not p lay  
a part in the renovation ryclc of treatincj ~ ~ r a s t e ~ ~ c t ~ r  7 : i ~  2 z 2 i l  sys tem.  Sizi12rLy 



the  manner by which degredation of non-conservative s u b s t a n c e s  i n  ground water  
occurs  h a s  received no  elaborat ion.  Conservative s u b s t a n c e s  a re  those  s u b s t a n c e s  
which p a s s  through t h e  so i l  with l i t t l e  or no  phys ica l ,  chemical ,  or biochemical  
change.  Non-conservative s u b s t a n c e s  a re  those  s u b s t a n c e s  which c a n  b e  removed 
or a l tered  markedly in their  p a s s a g e  through t h e  s o i l .  The degradation of non- 
conservat ive  subs tances  in ground water  may b e  rea l ized through p h y s i c a l ,  chemi- 
c a l ,  and/or biochemical  phenomena such  a s  oxidation or reduct ion,  adsorption or 
desorpt ion,  ion exchange ,  precipi tat ion or d i s so lu t ion ,  aerobic or anaerobic  de- 
composit ion,  and an t ib ios i s  or symbiosis .  It i s  important to  recognize the  e x i s t e n c e  
of t h e s e  two different c l a s s e s  of s u b s t a n c e s ,  e spec ia l ly  when one i s  attempting 
t o  es t ima te  the  ant ic ipated  concentra t ions  of pollutants  in ground water .  

The next  considera t ion wil l  be the  renovation of wastewater  when applied t o  
a s o i l  sys tem which incorporates vegetat ion in  the  renovation cyc le .  The vege- 
tat ion may vary from that  of woodlot t o  pas ture  t o  cropped land.  Woodlot reno- 
vat ion of eff luent  h a s  been examined by Sopper (1967) in  the  Pennsylvania State 
Universi ty s tudy.  After three  yea rs  of irrigation a t  r a t e s  of 1 and 2 inches  of 
applicat ion per week during the  periods of i rr igat ion,  t h e  concentra t ions  of ABS 
af ter  percolation through the upper 24 inches  of s o i l  were reduced 93% t o  99%,  and 
concentra t ions  of ABS in a l l  of the  percolate samples  co l l ec ted  from var ious  s o i l  
depths  were l e s s  than the  0 .5  mg/l limit e s tab l i shed  by  the  U. S. PublicHealth 
Service for drinking water .  

The concentra t ions  of nitrogen and phosphorus were a l s o  considerably  reduced.  
The reductions in organic-nitrogen varied with depth in the  so i l .  At t h e  48 inch 
depth the  organic-nitrogen w a s  reduced by 50% or more. The removal of ni trate-  
nitrogen w a s  much more var iable .  When t h e  eff luent  w a s  applied a t  the  ra te  of 1 
inch per week in hardwood and red pine p lo t s ,  the  concentrat ion of nitrate-nitrogen 
w a s  reduced by 71% t o  100%. But when the  effluent w a s  applied a t  the ra te  of  -2 
inches  per week ,  a t  the  48 inch depth the concentrat ion w a s  reduced only by 49% 
in  the  red pine p lo t s ,  and no  removal occurred in a whi te  spruce-old f ield plot .  
Even with t h e s e  variable r e s u l t s ,  the  concentrat ions of nitrogen were s t i l l  be low 
the al lowable maximum of 45 mg/l for drinking water for adu l t s .  Phosphorus w a s  
reduced by 87% or more af ter  p a s s a g e  through only 24 inches  of s o i l .  The degree  
or amount of renovation on forested plots  showed a s l ight  d e c r e a s e  with the  third 
year  of operat ion.  It  w a s  concluded t h a t  th i s  d e c r e a s e  w a s  at tr ibutable t o  re- 
cycling of  nutr ients  v i a  annual  leaf  f a l l ,  poss ib ly  up t o  a point where the  build-up 
of  nutr ients  in the  s o i l  e x c e e d s  t h e  l imits  of ut i l izat ion by the  biological  sys tem.  
Table 5 p resen t s  a summary of the  percentage reduction of var ious  components i n  
the  wastewater  percolate.  The average concentra t ions  of a l l  cons t i tuen t s  in the  
percolate were wel l  below t h e  maximum permissible l eve l s  for drinking water .  

There have been a number of s tud ies  conducted t o  determine the renovation of 
wastewater  applied t o  plots  with a cover crop of g r a s s e s  or legumes.  Bendixen , 
e t  a1 . (1968) report on t h e  biochemical  oxidation of organic cons t i tuen t s  in  a re- -- 
c e n t  s tudy of ridge-and-furrow treatment in  Wisconsin .  The sys tem hand les  the  
flow from a high-rate trickling filter a t  a n  average  ra te  of 140,000 gpd.  Reed 
Canary  g r a s s  i s  grown on the  four b a s i n s  which operate in pairs  al ternating on a 
weekly  b a s i s .  Soil percola te  samples  were col lec ted  a t  1-foot and 3-foot depths .  
Removals a t  the  3-foot depth were found to  be 88% of the  BOD, 70% of to ta l  nitrogen 
con ten t ,  and 93% of the  phosphate .  The r e s u l t s  show tha t  a vegeta ted  so i l  t reatment 



TABLE 5 
AVERAGE CONCEN'DMTION OF CONSTITUENTS I N  THE EFlXUENT AND THE PERCOLATE 

AND PEBCENT RENOVATION AT VARIOUS SOIL DEPTHS ON PLOTS WHICH RECEIVED APPLICATION 
RATES OF 1 AND 2 INCEIES PER WEEK (m SOPPER, 1967) 

=over Type, Apparent Ni t ra tep  Organic 
4ppl i c a t  ion ,  ABS N N P K Ca 

Conc Ren Conc Ren 
Mg 

and S o i l  Conc Ren Conc Ren Conc Ren Conc F.en Conc Ren 
~ e p t h  (mg/l) (40) (mg/l> (73 (mg/l) (%I (mg/l) (%I (q/l> (%I ( m g A )  (%I (mg/l) (%) 

--- 
Effluent 
Qua1 i t y  1.61 7.6 2.7 1 0 . 4  16.3 29.5 14.8 

Hardwood - 1 inch 
Forest  Floor 0.19 
12 inches 0.22 
24 inches 0.02 
48 inches 0.01 

led  pine - 1 inch 
Forest  Floor 0.27 
6 inches 0.14 
24 inches 0.03 
48 inches 0.03 

Xed pine  - 2 inches 
Forest Floor 0.55 
12 inch-es 0.09 
24 inches 0.04 
48 inches 0.05 

Old f i e l d  - 2 inches 
12 inches 0.21 
24 inches 0.12 
48 inches 0.06 

*Average concentrat ion i n  percola te  was higher than average concentrat ion i n  applied e f f l u e n t  

MInsuf f i c ien t  sample f o r  complete chemical analyses 



s y s t e m  provides  a  high d e g r e e  of nu t r ien t  removal  and  t h a t  a  r e u s e  s y s t e m  c a n  
b e  ope ra t ed  s a t i s f a c t o r i l y  i n  northern l a t i t u d e s .  

P a r i z e k ,  -- e t  a1 . (1967) repor t  t h a t  apply ing  e f f luent  t o  c r o p s  r e s u l t s  in  addi-  
t i ona l  renovat ion  over  t h e  long r u n ,  b e c a u s e  t h e  c ropping  r emoves  a  s ign i f i can t  
amount  o f  the  nu t r i en t s  a p p l i e d  in t he  w a s t e w a t e r .  In t h e  s t u d y ,  t h e  c r o p s  re-  
moved on ly  20% t o  60% of t h e  app l i ed  phosphorous .  This  k e y  e l e m e n t  obv ious ly  
w a s  removed in  l a rge  par t  by  some  mechanism o ther  t h a n  t h e  r o o t s  of c r o p s .  
This  add i t i ona l  mechanism must  b e  r e l a t e d  t o  t h e  phosphorous  f ixa t ion  a b i l i t y  
of c l a y  mine ra l s  i n  s o i l s .  

Numerous r e s e a r c h e r s  h a v e  repor ted  on  t h e  phosphorus- f ix ing  c a p a c i t i e s  of 
mos t  s o i l s .  Toth and  Bear (1947) h a v e  repor ted  t h a t  s o i l s  i n  New J e r s e y  demons t r a t -  
e d  a  c a p a c i t y  for f ixing a s  much a s  93  t o n s  of 20% supe r -phospha te  per  a c r e  furrow 
slice ( 2 , 0 0 0 , 0 0 0  p o u n d s ) .  Murphy (1939) de te rmined  t h a t  Cal i forn ia  Aiken c l a y  loam 
w a s  c a p a b l e  of f ixing 8 , 0 0 0  lb  of phosphorus  per mil l ion pounds  of s o i l .  In t he  
Pennsy lvan ia  S t a t e  Un ive r s i t y  s t u d y  maximum phosphorus- f ix ing  c a p a c i t i e s  of t h e  
s o i l  we re  e s t a b l i s h e d  to  be  1 , 0 0 0  pounds  of phosphorus  per  mill ion l b  of s o i l ,  o r  
2 0 , 0 0 0  pounds  of phosphorus  per  a c r e  t o  a  depth  of f ive  f e e t  (Pa r i zek ,  e t  a l . ,  1967) .  

The renovat ion  e f f i c i ency  of c r o p s  is de te rmined  by computing t h e  r a t i o  of t h e  
weight  of nutr ient  removal  in  t h e  h a r v e s t e d  c rop  t o  t h e  we igh t  of t h e  s a m e  nut r ien t  
app l i ed  i n  t h e  e f f l uen t .  In t h e  Pennsy lvan ia  S t a t e  Un ive r s i t y  s tudy  a  renovat ion  
e f f i c i ency  w a s  computed  for c r o p s  i r r iga ted  a t  both 1 and  2 i n c h e s  per w e e k  wi th  
d o m e s t i c  e f f l uen t .  The a v e r a g e  amoun t s  of nu t r i en t s  app l i ed  a t  t h e s e  l e v e l s  of 
i r r iga t ion  a r e  p r e s e n t e d  i n  Tab le  6 .  

TABLE 6 
AVERAGE AMOUNTS OF NUTRIENTS IN SEWAGE EFFLUENT APPLIED 

TO AGRICULTURAL CROPS IN 10 6 3 (AFTER PARIZEK , -- ET AL . , 19 67 ) 

Nutrient  Amount Applied (Pounds  per  Acre) 
1  i n c h  2 i n c h e s  

Phosphorus  
Nitrate-ni t rogen 
Organic-n i t rogen  
Po ta s s ium 
Ca lc ium 
Magnes ium 

The renovat ion  e f f i c i ency  of t h e  c r o p s ,  computed from t a b l e s  6  and  7 is i l l u s t r a t ed  
in  Table  8 .  

The Pennsy lvan ia  S t a t e  r e s e a r c h  h a s  e s t a b l i s h e d  t h e  cont r ibu t ion  t h a t  c r o p s  
c a n  make towards  t he  renovat ion  o f  e f f l uen t .  To r e a l i z e  t h e  maximum bene f i t  from 
ag r i cu l tu ra l  c r o p s  with r e s p e c t  t o  t h e  removal  of nu t r i en t s  from w a s t e w a t e r ,  t h e  
s t u d y  i l l u s t r a t e s  t h e  impor tance  of proper  s e l e c t i o n  of c r o p s .  The s e l e c t i o n  of 
ni t rogen-f ixing c r o p s  s u c h  a s  red  c l o v e r  and  a l f a l f a  w i l l  cont r ibu te  14 t t l e  t o  t h e  



t o t a l  removal  of ni t rogen.  But e i ther  corn  or  whea t  wi l l  function admirably in  
t h i s  r e s p e c t .  On the  other  h a n d ,  red c lover  and  a l fa l fa  performed b e s t  in  the 
removal of po ta s s ium from t h e  eff luent .  A l l  c r o p s  s tudied  above  funct ioned 
r e l a t ive ly  wel l  i n  removing phosphorus .  

In summary,  t h e  s t u d i e s  c i t ed  herein have  demonst ra ted  tha t  t e r r e s t r i a l  t reat-  
ment of  eff luent  wi l l  yield a  remarkably high qual i ty  pe rco la t e .  Using a  s o i l  
sys t em which d o e s  not  incorporate  biota  in to  i t s  d e s i g n ,  i t  is poss ib l e  to  pro- 
d u c e  percola te  of suf f ic ien t  qual i ty  tha t  i t  c a n  be u s e d  for drinking wa te r ,  s a v e  
for some problems with n i t r a t e s .  But when the biota  are  introduced into the  de-  
s i g n ,  t he  resu l t ing  percola te  c a n  b e  expec ted  t o  meet  public  hea l th  s t anda rds  
for drinking water .  

Additional suppor t  for t h e  e f f ic iency  of t he  so i l  a s  a  renovat ion  medium is 
inherent  i n  t h e  common p rac t i ce  of d i spos ing  of rural  domest ic  w a s t e  v i a  s e p t i c  
t a n k s .  Commonly indiv idual  household  w e l l s  for domest ic  supp l i e s  of water  a re  
loca ted  near  s e p t i c  t a n k s .  One c a n  conclude  t h a t  t he  so i l  sys tem funct ions  re- 
markably ef f ic ien t ly  b e c a u s e  contaminat ion of t h e s e  domest ic  w e l l s  i s  seldom 
exper i enced .  
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AREAS OF MAXIMUM POTENTIAL FOR WASTEWATER REUSE I N  IDAHO 

State-Wide Summary of Distribution of Volumes of Wastewater  Produced and Sewage 
Treatment Pract ices  - 

Approximately 86% of Idaho ' s  to ta l  population l i v e s  on the  drainage of the Snake 
River; more importantly, 72% of Idaho ' s  to ta l  population l i v e s  on that  portion of the  
ba.sin above Brownlee Dam. At Brownlee Dam only 1/3 of the to ta l  flow of the Snake 
River a t  i t s  mouth h a s  entered the  main stem of the stream. Therefore, above Brown- 
lee Dam only 1/3 of the total  flow from the  bas in  is being rel ied upon to  di lute the 
wastewater  contributed to  the Snake by 72% of the population of the  Sta te .  Present  
data  are  inadequate t o  a s s e s s  the  dilution necess i t a t ed  by industr ial  contr ibutions 
arid animal feedlots  above Brownlee Dam. However,  most sources  of these  two types  
of wastewater  in Idaho a re  a l s o  located in the  Snake Basin above t h i s  dam. Nine of 
the  11 s i t e s  of pollution problems des ignated by the FWPCA (USDI, 1968) fal l  within th is  
portion of the  Snake Basin. 

Figure 2 p resen t s  t h e  distr ibution of volumes of domest ic  eff luent  produced by 
communities throughout the Sta te .  The volumes shown a r e  generated from population 
d a t a ,  assuming a per cap i t a  average production of 100 gal lons  of wastewater  per day .  
D,3ta generated from population figures were ut i l ized i n  Figure 2 b e c a u s e  the  majority 
of' t he  smaller  communities in  Idaho, and espec ia l ly  those  utilizing the lagoon treat- 
ment p r o c e s s ,  do  not monitor the ra te  of effluent production by their community. Most  
of the  larger communities in  the State are ab le  t o  provide figures for volume of ef f luent  
handled on an  average  dai ly  b a s i s .  The map in Figure 2 shows only the  production of 
domest ic  ef f luent ,  and d o e s  not incorporate industr ial  wastewater .  

The production of industr ial  wastewater  in  t h e  Snake River Basin i s  es t imated by 
the  FWPCA to have equal led  a population equivalent  of 6.4 million people in 1967 
(USDI, 1968). The FWPCA h a s  es t imated that  90% of the  discharged load o f  BOD emptying 
into the Snake River and i t s  t r ibutaries comes from industr ial  s o u r c e s ,  with half of th i s  
to ta l  coming from potato process ing.  This agency a l s o  a s c e r t a i n s  that  75% of the b a s i n ' s  
discharged w a s t e s  occur in  the  Idaho F a l l s ,  Burley, Twin Fa l l s ,  and Lewiston service  
a r e a s  (USDI, 1968). The raw population equivalent  f igures presented in Table 9 are 
u,seful in the  evaluation of the impact of industry in  augmenting domestic production of 
BOD and nutr ients .  The numbers of Table 9 represent  w a s t e s  produced dn the communi- 
t i e s  prior t o  treatment,  not the  w a s t e s  added to the s t reams.  

Table 10,  following, i s  a more speci f ic  identif icat ion of major was te  loading 
a r e a s  i n  the  b a s i n ,  with t h e  identif icat ion of industr ial  operat ions incorporated. 

Projected output of major manufactured products ,  and population projec t ions ,  for 
the  Snake River Basin a r e  presented in Table 13. 

It  i s  evident  from t h e  data  avai lable  that  much needs  co be done toward efforts t o  
control the  input of nutr ients  into the  Snake River sys tem.  The FWPCA h a s  specif ied 
tha t  by 1972 a l l  wastewater  emptying into the Snake River b e  provided a degree of 
t reatment equivalent  to  secondary process ing.  Specif ic  FWPCA d a t e s  and recommenda- 
t ions  for treatment of sources  of effluent a re  presented in  Tables  12, 13A and 13B. 

Because of t h e s e  projected growth figures for industry and population, i t  is poss i -  
b le  that  even  secondary treatment will  be inadequate in  renovating the  growing volumes 
of eff luent  discharging into the Snake Basin. A s  h a s  been expressed  ea r l i e r ,  ter t iary 
l eve l  of treatment may b e  necessa ry  i f  the Snake River Basin is to  be reclaimed to  a 
degree  of water  quali ty sufficient  to  meet the criterid of domest ic ,  agricultural ,  in- 
dus t r i a l ,  and recreat ional  use r s .  Renovation by vegetat ion and the  so i l  column may 
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AVERAGE DAILY VOLUME 
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SCALE 
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POPULATION RANGE DAILY EFFUJENT 

PRODUCTION 
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3 5 0 0 - 6 9 9 9  4 0.6mgd 

1900-3499 L 0.4 rngd 
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150- 499 I O . 0 5 m g d  
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TABLE 9 

1967 WASTE PRODUCTION (AFTER USDI, 1968) 

-- 
Popula t ion  Equ iva l en t s  (PE) 

Pul lman-Moscow 
Lewis ton  
On t r a io ,  Oregon  
Emmett 
Bo i se  
Twin F a l l s  
Rurley 
American F a l l s  
P o c a t e l l o  
Blackfoot  
I daho  F a l l s  
Rigby 
Rexburg 
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TABLE 10 (Continued) 

Service Area 

Percent. Percent 
of Basin of Area 

Discharged Treatment W a s t e  W a s t e  
Raw Was te  W a s t e  Eff ic iency Discharge  Discharge 

Ontario 742,000 197,000 74 7.5 
Amalgamated Sugar Co. - Nyssa (4 1 ,000) 2 1 
Ore-Ida Foods - Ontario (145,000) 74 

Baker 12,400 500 96 0.02 
La Grande 13,000 1,300 90 0.05 
Lewiston 545,000 522,000 4.2 2 0 

Potlatch Forest Industr ies (432,000) 8 3 
Pullman 28,000 3,600 8 7 0.14 
Service Area Total 6,301,000 2,579.000 59 98.1 

I -- m 
BASIN TOTAL 6,430,000 2,633,000 59 - - - - 

I 





TABLE 11 B 

PROJECTED POWLATION--1965-2020 (AETER USDI, 1968) 

- -- - - 
Thousands of Inhabi tants  

1965 1980 2020 

SNAKE RIVER BASIN 
Upper Basin 
Central  Basin 
Lower Basin 

W O R  SERVICE A W S  
Idaho F a l l s  
Pocate l lo  
Bur l ey  
Twin F a l l s  
Boise 
Ontario 
(includes Oregon and 
combined) 
Lewis tori 
Pul lman 
(includes Moscow) 

Idaho 
24.6 
35.1 

A s  % Basin Tota l  55.12 

MINOR SERVICE AREAS 
Rexburg 
Rigby 
Blackfoot 
American F a l l s  
Motin t a  i n  Home 
Emmett 
Baker, Oregon 
La Grande, Oregbn 

A s  % Basin To ta l  11.1% 

RURAL 
As % Basin Total  
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TABLE 12 

TIME SCHEDULE FOR CURRENT WASTE TREATMENT NEEDS TO MEET 
ESTABLISHED WATER QUALITY STANDARDS IF' SNAKE RIVER BASIN 

IDAHO (AFTER USDI, 1968) 

City or Industry 

Rogers Brothers - Rexburg 
Idaho Fresh Pak - L e ~ ~ i s v i l l e  
City of Idaho Falls  
U & I Sugar Company - Idaho Falls 
Roger Brothers - Idaho Falls  
Idaho Potato Growers - Idaho Falls 
Idaho Potato Foods - Idaho Falls 
RT French - Shelley 
Idaho Supreme - Firth 
American Potato Company - Blackfoot 
City of Blackfoot 
Idaho Potato Starch Co.  - Blackfoot 
St. Anthony Starch Co. - St. Anthony 
City of Tocatello 
Idaho Potato Growers - Aberdeen 
Kraft Foods Company - Aberdeen 
City of Rupert 
Kraft Foods Company - Rupert 
Magic Valley Foods - Rupert 
City of Paul 
City of Heyburn 
J .  R .  Simplot Company - Heyburn 
Ore-Ida Company - Burley 
A & P Company - Burley 
Amalgamated Sugar Co. - Twin Falls 
Independent Meat Co. - Twin Falls 
Magic Valley Company - Twin Falls 
City of Twin Falls 
Bertie 's  Poultry - Twin Falls  
City of Aberdeen 
Swift & Company - Twin Falls  
Young's Dairy - T~vin Falls  
Idaho Frozen Foods - Twin Falls  
City of Jerome 
Ida-Gem Dairy - Jerome 
King of Spuds - Jerome 
City of Glenns Ferry 
City of Wilder 
Northwest Boise Sewer District 
Swift and Company - Boise 
Star Sewer District 
J .  R .  Simplot - Caldwell 
City of Notus 

Secondary 
(Date) 



TABLE 12 (Continued) 

C i ty  or Industry 
Secondary 

(Date)  
-- ---- 
Ci ty  of McCal l  1968** 
Ci ty  of Connel ly  1969 
C i ty  of C a s c a d e  1968** 
Gem Canning  - Emmett 1968"" 
C i t y  of Payet te  1973 
C i ty  of Cambridge 1968** 
W e l l s  and D a v i e s  - Payet te  1973 
C i ty  of W e i s e r  1973 
C i ty  of Salmon 1968** 
Ci ty  of Craigmont 1970 
C i ty  of Orofino 1972 
Ci ty  of Lewis ton  1970 
Lewiston Orchards  - Lewi a - t  on 1970 
Seabrook Farms,  Inc.  - Lewis ton  1970 
Smith Foods ,  Inc.  - Lewis ton  1970 
Pot la tch  F o r e s t s ,  Inc .  - Lewiston 1968* 
Wallowa 1969 

- 
*Specif ied t reatment  i s  primary ra ther  t han  secondary  

**Although 1968 d e a d l i n e s  have  exp i red ,  t h e s e  c i t i e s  and indus t r i e s  a r e  
inc luded in  order  tha t  t hose  in t e re s t ed  may compare the  p resen t  s i tua t ion  
t o  tha t  spec i f i ed  in  the  t a b l e .  The r e s e a r c h e r s  d o  not know whether  e a c h  
party above  h a s  complied with the d i r ec t ives  of t he  FWPCA within t h e  time 
period a l lowed.  



TABLE 13  A 
TREATMENT REQUIREMENTS FOR SOURCES OF POLLUTION IN IDAHO (AFTER USDI, 1968) 

WAL!E-- 
Existing Raw Discharge  

-- ~ r e a t m e n t  
MUNICIPAL (Community) 

Hai ley  No system 
Ketchum No system 

INDUSTRIAL (Company) 
Armour Meat  Co.  (Buhl) Septic tank 
B 6 L Meat Packers (Buhl) Septic tank 
Bryants Packing Co.  (Builey) Septic tank 
Custom Packing Co.  (Rupert) Septic tank 
Farrer Meat  C o .  (Rexburg) Septic tank 
Gabriel  Packing Co .  (Gooding) Lagoon 
Gibson Bros. Meat  Co.  (Burley) Septic tank 
Grimes Custom Slaughter House 

(Nampa) Septic tank 
H. H. Keim Packing Co.  (Nampa) Septic tank 
Hi l lcres t  Packing Co.  (Nampa) X 
Hopkins Packing Co .  (Blackfoot) Lagoon 
Idaho Fal ls  Animal Prod. 

(Idaho Fal ls )  Septic tank 
Idaho Fal ls  Meat  Co.  (Idaho Fal1s)Septic tank 
Idaho Hide & Tallow Co. 

(Twin Fal ls )  Septic tank 
Johnson Bros. Meat  Packing 

(Nampa) x 
Kraft C h e e s e  Co.  (Ririe) No system 
Kraft Food Co .  (Carey) No system 
Liberty Packing Co .  (Boise) No system 
Micke l sens  Packing Co.  

(Blackfoot) Lagoon 
Nampa Animal Products (Nampa) Septic tank 
Nampa Packing Co.   a am pa) Septic tank 
Nankafel l  Slaughter House 

(Nampa) Septic tank 

PE* Receiving Stream Recommended Action 

Collect ion 6 secondary 
Collect ion 6 secondary 

Big Wood River 
Big Wood River 

Deep Creek 
Deep Creek 
Snake River 
Main Drain 
Snake River 
Little Wood River 

Secondary 
Secondary 
Secondary 
Secondary 
Secondary 
Improved Efficiency 
Secondary I 

Cr 
0 

Secondary I 

Secondary 
Secondary 
Improved eff iciency 

Indian Creek 
Indian Creek 
Indian Creek 

Snake River 
Snake River 

To c i t y  sewer 
To c i t y  sewer  

Rock Creek Secondary 

Indian Creek 
Snake River 
Little Wood River 
Eagle Drain 

Secondary 
Secondary 
Secondary 
Secondary 

Improved eff iciency 
Secondary 
Secondary 

Indian Creek 
Indian Creek 

Indian Creek Secondary 
National Reactor Tes t  Station Special  p r o c e s s e s  Secondary 

(radio- Radioactive 
ac t ive)  250 150 Indian Creek Eliminate deep  wel l  

in jec t ion 



TABLE 13A ( C o n t i n u e d )  

W a s t e  
E x i s t i n g  R a w  D i s c h a r g e  
Trea tment  PE* PE* R e c e i v i n g  S t ream Recommended  Act ion 

INDUSTRIAL (Company)  C o n t i n u e d  
O w y h e e  M e a t  P a c k e r s  

( H o m e d a l e )  S e p t i c  t a n k  5 0 0  40 0 
P e o p l e s  M e a t  P a c k i n g  C o .  

(Rupert)  S e p t i c  t a n k  5 00 300 
S e d d o n  M e a t  P r o c e s s i n g  (Fi ler)  S e p t i c  t a n k  5 00 300 
S t o c k m a n s  M e a t  P a c k i n g  C o .  

(Gooding)  Lagoon  10000  6000  
Ti f fany  S l a u g h t e r  H o u s e  (Nampa)  S e p t i c  t a n k  2 00 10 0 
Vans  P a c k i n g  P l a n t  (Boise )  S e p t i c  t a n k  1 5 0 0  900 
W a t t e n b a r g e r  M e a t  Prod .  (She l ley)  None  500 500 

S n a k e  River  S e c o n d a r y  

M a i n  Dra in  S e c o n d a r y  
D r a i n a g e  D i t c h  S e c o n d a r y  

L i t t l e  W o o d  River  Improved E f f i c i e n c y  
I n d i a n  C r e e k  S e c o n d a r y  
B o i s e  River  S e c o n d a r y  
S n a k e  River  S e c o n d a r y  

*PE m e a n s  p o p u l a t i o n  e q u i v a l e n t  
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?'AIiLE 13R 

'IREr'lTMEhT R E Q  UIREiVEKTS FOR SOURCES OF POLLUTION IN IDAHO 
(TEDERAT, TX STALLATIONS) 

(AI'TEF USDI,  1968) 

I n s t a l l a t i o n  -. 

I'EDERr'lL IKSrTALI,ATI~3T\TS 
Rcdf i sh  Lake  Rec rea t i on  Area 
I s l a n d  Park Kecr-eatio1-1 A1.c~  
Alturii s 1,cik.o Recreation Area 
Ell: C i t y  Raricjilr S l a t i on  
Powcll Ra11qc.r Statio:? 
B L I R C ~ ; ~ ~ C \ V Y T  Ra12cj~r S t ~ ~ t i ~ ) r l  
M u s  sc1si:cll  Work C a m p  
S l i ~ t e  Creek: lidi1qt:r S ta t - io r~  
M o u ~ t c i l ; i  1io1-I-IC Alr Force Basc  
A~;d(.rsoii r?a!lch D a m  
B1ac;k Cariyorl Darn 
Rliic)< (:ar:yoli Daln I'owcr P l d ~ ~ t  
C;ascade Dan1 
Deadwood  Dam 
Bni si, River Di\;rsiori Dii!-~l 
Lilcky Peak  Dam 
Min idoka  D ~ I I I  & H e a d w o r k s  
Ice I i a r !~or  Dan1 

Agency Need  

USFS Col lec t io r :  s y s t e m  6 t r e a t m e r ~ t  
USIIS C o l l e c t i o n  s y s t e m  h Treatir lent 
USFS C:c-illection s y s t e m  & t r e ~ i t m e n t  
USI'S C o ~ ~ n e c t  t o  c i t y  
U SI'S 1,tic;oon 
US1~'S Trca tment  pl.a~-it 
USI'S Treat~nc:nt p l a n t  
USi'S Ch lo r ina t i on  

Indus t r i a l  t r e a tmen t  p l zn t  
U SHR Dra in f i e l d  
U SBR Dra inf ie ld  
IISLR S e p t i c  t a n k  6i d ra ln f i e l d  
II  SBR Dl-ainf ic ld  
TJ SnR Dril inficld 
1: SBK Dr i i i i ~ f i e l d  
USACE Drciinfield 
Lr SnR S e p t i c  tclrik r;5 d r a in f i e l d  
LJSACE S e p t i c  ti1nk 6i d r a i n f i e l d  



!IF t h e  o n l y  e c o n o m i c a l l y  f e a s i l ~ l e  rne~lr is  of a c c o m p l i s h i n g  t e r t i a r y  t r ea tmel i t .  

F lqure  2 p l n p o l n t s  t h o s c  d r e a s  with rnaxlniuni c f f l u c n t  production IP  nor the rn  
Id,=iho. The  W d l l a c e ,  I<cllogg reg lon  r e c e n t l y  l ids  r e c c l v o d  attention h c c a ~ ~ s c  o f  
th19 l a c k  of t r e a t m e n t  f a c l l l t l e s .  H o w c v e r ,  t h e s e  cornmanl t l e s  a r c  f o r t u n a t e  In 
t h a t  t h e y  a r e  l o c a t e d  o n  a  t u r b u l e n t  s t r e a m  wl th  good  d l l u t l o n  y o t c n t l a l ,  Addl- 
t l o n a l  s t u d l e s  a r e  n e c d c d  In nor thern T d a h ~ ) ,  ~ ~ a r t l c ~ l a r l y  ln t h o  v l c l n l t y  of l c l k c s  
wEilch a r e  hydraulically c o n n e c t e d  t o  r l v e r s  r e c c l v l n q  ~ ~ 1 s t  e w c i t e r .  

F igure  3  p r e s e n t s  t h e  t y p e  of t r ea tn ien t  f a c i l i t y  e m p l o y c d  b y  e a c h  c o n ~ m u n i t y  
il; I d a h o .  O u t  of t h e  161  cornmuni t i c s  s u r v e y e d  by t h e  I d a h o  D e p a r t m e n t  of 
H e a l t h  a t  t h e  e n d  of 1 9 6 8 ,  o n l y  7 5  I n d i c a t e d  ti11 iidequ;itc l c v e l  of treatment of 
t h e i r  d o m e s t i c  w a s t e w a t e r  ( I d a h o  Dcpi i r tment  of H e a l t h ,  1 9 6 9 ) .  Of t h e s e  7 5 ,  
a  s i g n i f i c a n t  number  (approximi-itel!,i 55)  u s e d  a  l a g o o n  d e s i g n  for t h e i r  t r c a t m e n t  
s y s t e m .  If r a t e  of e f f l u e n t  p roduc t ion  i s  n o t  g r e a t ,  b o t h  rc:deral a n d  St(3te 
a g e n c i e s  h a v e  a c c e p t e d  l a g o o n s  a s  a d e q u a t e  t r e a t m e n t  for d o m e s t i c  w a s t e  i n  
l i e u  of s e c o n d a r y  t r e a t m e n t .  A l a r g e  s h a r e  of i n d u s t r i a l  o p e r a t i o n s  in  I d a h o  
w h i c h  t r e a t  t h e i r  own w;lstcwiiter  u t i l i z e  l a g o o n s .  For m o s t  of I d a h o ' s  i n d u s t r i a l  
o p e r a t i o n s  ( s u c h  a s  p o t a t o  p r o c e s s i n g ,  s u g a r  b e e t  p r o c e s s i n g ,  o t h e r  food pro- 
c e s s i n g  o p e r a t i o n s ,  p h o s p h a t e  a n d  a l l i e d  c h e m i c a l  m a n u f a c t u r i n g )  t h e  p l a n  i s  t o  
e v e n t u a l l y  c o m b i n e  t h e i r  w a s t e w a t e r  wi th  tkie d o m e s t i c  w a s t e w a t e r  froni a d j a c e n t  
citb. s y s t e m s  i n t o  a  common t re i i tment  s y s t e m .  

The d a t a  on d i s t r l b u t l o n  01 v o l u m e s  of d o r n e s t l c  w a s t e v ~ a t e r  p r o d u c e d ,  tile 
flciures on  d l l u t l o n  p o t e n t l a 1  of t h e  S n a k e ,  a n d  t h e  concentration of l n d u s t r l a l  a n d  
d o m e s t l c  s o u r c e s  of e f f l u e n t ,  s u g g e s t  t h a t  r n ~ i x l m u n ~  b c n e f l t s  c a n  b e  a c c r u e d  from 
w z ~ s t e w a t e r  r e u s e  w l t h l n  thcl t  por t lon 01 t h e  S r ~ ~ l l c e  Rlver Bas111 a11ove Brownlee  D a m .  
C o n s e q u e n t l y  th[it d r e a  w l l l  r e c c l v e  pr lmary c o n s l d e r a t l o n  h e r e .  F ~ y u r c  4  1s a  
summary  or  t h o s e  cirecls In t h e  S n a k e  Rlver Rds ln  w h e r e  t h ~  p r o b l e m s  of w a t e r  
pollution a r e  m o s t  s e r l o u s ,  s u g g e s t ~ n y  t h o s e  c l t l e s  w h l c h  would  benefit m o s t  
from ci program of w a s t e w a t e r  r e u s e .  

Survey  of Comrxunl t l e s  o n  t h e  Middle-and Upper  S n a k e  a n d  thx P o t c n t l a l  For- 
R e u s e  of Their E f f l u m  -- 

Before  d n y  of t h e  lndlvlducil  s l t e s  w e r e  e v a l u a t e d ,  l t  w a s  first d e c l d e d  t o  
~ n v e s t l g a t ~  g e n e r a l  a g r l c ~ l t u r ~ i l  practices In Sou th  I d a h o  In  o rdcr  t o  determine 
t o  w h a t  e x t e n t  t h c  n u t r l c n t s  In w a s t e w a t e r  c a ?  s u p p l e m e n t  normal  f c r t l l l z a t l o n  
w l t h  cornmerc la l  f e r t l l l z e r s ,  a n d  In o r d e r  t o  d e t c r m l n e  whdt  r e s t r 1 c t l o n s  a r c  
n e c e s s a r y  In  t h e  u s c  of e f f l u e n t  for ~ r r l y a t l o n  ot c ig r lcu l tu ra l  c r o p s .  A s  a f l r s t  
s t ~ p ,  a  g u l d e  t o  t h e  a p p l l c a t l o n  of f e r t l l l z c r  t o  11 i lya ted  f l e l d  c r o p s  W L I S  oh- 
t a ~ n e d  from t h e  Agricultural Cxtens lon  S c r v l c e .  T a b l ~ ? ~  14A 2nd 14U c o n t d l n  
thcl E s t e n s l o n  S e r v l c e  r e c o n ~ n ~ c n d a t l o r l s  for c r o p  f e r t l l l z d t l o n  In t h e  t w o  p o r t l o n s  
of I d a h o  n o t e d .  

Even though  t h e s e  a r e  g e n e r a l i z e t i  r e c o m m e n d i i t i o n s ,  for thc: c r o p s  c i t e d  11-1 

t h c  E x t e n s i o n  S c r v i c c  Bulletii? i t  i s  e v i d e n t  t h a t  t h e  n u t r i e n t s  c o n t a i n e d  i n  many 
w a s t e w a t e r s  w i l l  e d s i l y  s a t i s f y  t h e  reconlmenclcd f e r t i l i z a t i o n  r e y u i r c m c n t s .  
Un.der i d e a l i z e d  conditions of a p p l i c a t i o n  n o  s u p p l e m e n t a l  c o m m e r c i a l  f c r t i l i z c r s  
would  b e  r e q u i r e d .  T h i s  s t a t e m e r l t  i s  b d s e d  c ) i ~  t h c  o b s e r v a t i o n  b y  s e v c r a l  r e -  
s e 3 r c h e r s  t h a t  a n  a c r e  foot  of d o m e s t i c  e f f l u e n t  c o n t d i n s  a b o u t  65 p o u n d s  of 
n i t . rogen,  50 p o u n d s  of P 2 0 s  a n d  30 p o u n d s  o i  K2C). Thc application of o n l y  
3 ;lcre f e e t  of w;istcw,lter of t h i s  q u a l i t y  would s a t i s f y  recommcndccl f e r t i l i z e r  
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Figure  4 .  Po l lu t ion  Problem Arcas i n  t h e  Sndke R l v c ~  
B a s i n  ( a f t e r  USDI,  1968) .  



With r e s p e c t  t o  r e s t r i c t i o n s  t o  i;ie p lacc t l  Lipon t h e  u s e  of e f f l uen t  for 
i!-riyatioil of agr icu l tura l  c r o p s ,  i t  i s  be l i eved  t h a t  i r r iya t ion  with d o m e s t i c  
viastewilter should  be  r e s t r i c t e d  t o  i r r iga t ion  of c r o p s  no t  t o  h e  e a t e n  clirectly 
by  man.  Tllerefore , t h o s e  c r o p s  i n  t!-~e l i s t  summarized frorn Extensiorl Serv ice  
6:llletii.l 3 2 5  t h a t  shou ld  not h e  i r r iga ted  with w a s t e w a t e r  a r e  p e a s ,  bcidns ancl 
p o t a t o e s .  The remainder  of t he  l i s t  should  b e  s a f e  r e c i p i e n t s  of e f f l uen t .  It 
i s  impor tan t ,  h o w e v e r ,  t o  d i s c r imina t e  h e t w e e n  d o m e s t i c  ancl ~ l~c lus : r i a i  w d s t e -  
w a t e r .  Effluent from the  food p r o c e s s i n g  indus t ry  c a n n o t  b e  e x p e c t e d  t o  offer  
t h e  s a m e  bac t e r io log i ca l  d ~ i n g e r s  t h a t  a r e  p r e s e n t  in  d o m e s t i c  e f f luen t ;  tiierc- 
f o r e ,  s imi l a r  res t r ic t io1- i~  need  not  be  p l a c e d  upon t h e  u s e  of t h i s  t!.;pe oi 
e f f l uen t .  Effluent from t h e  mining and  m e t a l s  i n d u s t r i e s  w l l l  need  fur ther  
a n a l y s i s  before  i t  c a n  b e  deternl ined whdt  r e s t r i c t i o n s  x e e d  I-jc p1,iccd o n  t1-:42 

;~gr ic i l l tu ra l  u s e  of e f f l uen t  from s u c h  o p e r a t i o n s .  The concen t r a t i ons  oi i n -  
d iv idua l  t r a c e  e l e m e n t s  a r e  of par t icu la r  inlportance he re .  

with t h e s e  c o n s i d e r a t i o n s  in  mind ,  a  f ie ld  su rvey  of rnost of thc. c:omn:unities 
in  sou ihe rn  Idaho  wi th  popu la t i ons  in  e x c e s s  of 3 0 0 0  w a s  c o n d u c t e d .  The pur- 
p o s e  of t h e  su rvey  w a s  t o  r ~ c c o n ~ p l i s h  s i t e  e v a l u ; ~ t i o n  of t h e  s e l e c t e d  t rea tment  
p l a n t s  for f ea s ib i l i t y  of incorpora t ing  the  w a s t e w a t e r  from e a c h  s y s t c m  in to  ii 
program of i r r iga t ion  with d o m e s t i c  and  indus t r i a l  wds t ewa te r  i n  I d < ~ h o .  

The information g a t h e r e d  from t h e  f ie ld  su rvey  i n c l u d e s  d a t a  for e < ~ c h  ~ i t y  
on  : 

(1) d i s t a n c e  from the  s e w a g e  t rea tment  p lan t  t o  i r r igatet i  c rop l and ,  
(2)  t he  type  of c rop  grown i n  t h e  i r r iga ted  d c r c a g e  < ~ d j d c e n t  t o  e a c h  p l a n t ,  
(3) t h e  t ype  of i r r iga t ion  s y s t e m  u s e d ,  
(4) t he  approximate  v e r t i c a l  l i f t  n e c e s s a r y  t o  app ly  t he  e f f luen t  t o  the  s ame  

cropldnd  , 
(5)  t h e  t o t a l  amount  of e f f l uen t  hand led  per  d a y  i n  pe r iods  of bo th  high a n d  

low f low,  
(6 )  t he  type  of t rea tment  ( inc lud ing  ch lo r in s t i on )  admin i s t e r ed  t o  t h e  wciste- 

w a t e r ,  
( 7 )  d l i s t  dnd loca t ion  of foot1 p r o c e s s i n g  p l a n t s  and  o the r  f a c i l i t i e s  p roducing  

w a s t e w a t e r s  which  d o  not  g o  i n t o  the  c i t y  s y s t e m ,  
(ti) whether  t he  c i t y  o w n s  a p p r e c i a b l e  a c r e a g e  a d j a c e n t  t o  t h e  p ldn t  l o c a t i o n ,  
(9 )  whether  d e v i c e s  e x i s t  wh ich  a r e  c o n v e n i e c t  for t he  monitoring of ground 

w a t e r  ( w e l l s ,  s p r i n g s ,  s e e p s ,  s t r e a m s ,  e t c  .) a d j a c e n t  t o  po t en t i a l  i r r iga t ion  
s i t e s ,  

(10)  t h e  approximate  r mount of w a t e r  per  a c r e  app l i ed  during the  i r r iga t ion  
s e a s o n  t o  agr icu l tura l  l and  a d j a c e n t  t o  t he  t rea tment  p l a n t ,  

(1 1) s o i l  t h i c k n e s s  a n d  o the r  geo log ic  and  hydro logic  d a t a  of u s e  for p u r p o s e s  
of eva lua t ion  of t he  s i t e ,  a n d  

(12)  information on  i r r iga t ion  d i s t r i c t s ,  t he i r  c a n a l  s y s t e m s  a d j a c e n t  t o  t h e  
t rea tment  p l a n t s ,  and  the  c o s t s  of wa te r  de l ive red  by t h e  i r r igat ion d i s t r i c t s .  
The information for t h e  c i t i e s  i s  p r e s e n t e d  s u b s e q u e n t l y  i n  t he  order  i n  which  they  
were  v i s i t e d  (froni W e s t  t o  E a s t  i n  a c r e s c e n t  following t h e  Snake  River a c r o s s  t he  
S t a t e ) .  The ind iv idua l s  from whom t h e  d a t a  were  ob t a ined  a r e  l i s t e d  in  paren the-  
ses a f t e r  t he  c i t y  name.  

W e i s e r .  (C:lty d a t a  - C h a r l e s  S t i l e s ,  C i ty  Engineer ,  and Alton Prouty,  P l an t  
Superv isor .  Agricultural d a t a  - F . E . Hack le r  , W a s h i n g t o n  County  Agricultural 
Extens ion  Se rv i ce  Agent) . 
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1) L o c a t i o n  of t r e a t m e n t :  The  p l a n t  i s  s i t u a t e d  a p p r o x i m a t e l y  mi le  w e s t  
o f  t o w n  a n d  a p p r o x i r n a t e l y  $ m i l e  nor th  of t h e  S n a k e  River .  The  p l a n t  i s  
a p p r o x i m a t e l y  4 0  f e e t  a b o v e  t h e  r i v e r ,  a n d  i s  o n  a  t e r r a c e  of a l luvi .um wi?icli 
v a r i e s  i n  w i d t h  from 1 t o  3 m i l e s .  The tel-race p a r a l l e l s  t h e  r i v e r  a l o n g  t h e  
nor th  b a n k  of t h e  s t r e a m .  Above a n d  nor th  of t h i s  t e r r a c c  a  s e r l e s  of h i l l s  
r i s e  from t h e  e l e v a t i o n  of t h e  t r e a t m e n t  p l a n t  (2129 f e e t  d b o v e  s e a  l e v e l )  t o  
a p p r o x i m a t e l y  4100 f e e t .  (Kel ly  M o u n t a i n  i s  4099 f e e t  i n  e l e v a t i o n . )  

2 )  D i s t a n c e  t o  i r r i g a t e d  c r o p l a n d :  T h e r e  i s  s o m e  farming a n d  p a s t u r e  a d -  
j a c e n t  t o  t h e  p l a n t ,  b u t  i t  c o n s i s t s  of s m a l l  p l o t s  w i t h  p r i v a t e  r e s i d e n c e s  w h i c h  
a r e  s c a t t e r e d  h u t  r e l a t i v e l y  c l o s e l y  s p a c e d .  I t  i s  a p p r o x i r n a t c l y  1  m i l e  t o  more  
o p e n  fa rmed  a r e a  o n  t h e  t e r r a c c .  It i s  approx i rna te ly  1; m l l e s  t o  :he h i i l s i d c  
p a s t u r e  a r e a  s i t u a t e d  o n  t h e  s o u t h - f a c i n g  s l o p e s  n o r t h  of t h e  p l a n t .  

3) Type  of c r o p  g r o w n  a n d  f c r t l l l z e r  a m o u n t s  a p p l i e d :  S u g a r  b e e t s ,  p o t a t o e s ,  
o n l o n s ,  s w e e t  c o r n ,  a n d  s o m e  s e e d  c r o p s  a r e  growr, in  t h e  row-crop  a c ~ r l c u l t u r e  
p r a c t l c c d  o n  t h e  t e r r a c e .  P a s t u r e  p r c d o m i n a t e s  h e a v l l y  o n  t h e  s l o p e s  nor th  of 
t h e  t e r r a c e .  Approx imate ly  100 113 of P 2 0 5  a n d  100 t o  2 2 5  l b  of n i t r o g e n  p e r  a c r e  
a r e  a p p l l e d  t o  t h e s e  c r o p s .  

4) Type  of i r r i g a t i o n  s y s t e m  u s e d :  On t h e  t e r r a c e  f lood  a n d  c o r r u g a t e  pre-  
d o m i n a t e .  O n  t h e  h i l l s i d e  p a s t u r e l a n d  t o  t h e  n o r t h  s p r i n k l e r  i r r i g a t i o n  1s u s e d  
w h e r e  irrigation is p r a c t i c e d .  

5) V e r t ~ c a l  l i f t  r~ecess; ir \ ; :  To a p p l y  t h e  effluent t o  t h e  r o w - c r o p  a g r i c u l t u r e  
of t h e  t e r r a c e  w o u l d  r c q u l r e  ;i minimum I l f t ;  tlie p l a n t  1s s i t u a t e d  a t  a p p r o x i m a t e l y  
t h e  s a m e  e1ev; i t ion ;IS tile c r o p p e d  l a n d  i~ rour id  i t ,  But t o  a p p l y  t h e  e f f l u e n t  t o  
p o r t i o n s  of t h e  1 - i ~ l l s i d e  r ~ ~ i s t u r e  w o u l d  r c q u l r e  ;i l i f t  v a y i n g  from 50 t o  200  f e e t .  

6) Amount of c!ill?crit 1-!ancili:d per  d;iy: T h e  p e r i o d  o f  h i g h  f l o w  o c c u r s  i n  t h e  
s u m m e r ,  w h e n  t h e  plc in t  mus t  'ndndle u p  t o  4 . 1  mgd .  In I 'cbruary t h e  f l o w  f a l l s  t o  
d minimurri o f  i l p p r o x i r n ; i t c  .b  mgd.  Tl ic  1:iyhcr summer  f low i s  1;lrgely ii c o n s e -  
y t l c n c e  of in f~ l t r~ i t1o1- i  o f  il~!-lijcltion watc21- percolating i n t o  t h e  g r o u n d  w ~ l t c r  tilid t h e n  
intc? tl~ic c i t y  s c w c r  1iric.s. 

7 )  Type  of trc<ltrneri t :  At p r e s e n t  tl-ic o f i l u o ~ l t  i s  q ivcl i  p r lmary  t r e a t m e n t  w i t h  
! l r i t i n  T l i c  p l c i i i i  o p c r i l t o r  r e p o i i s  that  ii c:hlorinc! rcsidi~; l l  o f  6) p p m  is  m a i n -  
t d i ~ ~ c d .  The c o s t  of c t? lor l r ia t ion of e f f l ~ i c n t  is  S.12 pe r  p o u n d  of c h l o r i n e  u s e d ,  
 wit:^ ;ipproxir~;;itely 2000 111 of c.lilurine u s e d  pc!r month .  

Y i  I ~ i d u s t r i ~ ~ l  e f f l u e n t  n o t  p r o c e s s e t l  in c i t y  sys te~l-1:  T h e r e  i s  n o  sicjni f i cc in t  
p r o d u c t i o n  of indus t r l r l l  w a s t e w a t e r  i n  t h e  W c i  s e r  arc:;l. A pl;lnt w h i c h  onc:c! pro- 
c e s s e d  frcsi i  f ru i t  s u c h  a s  s t r a w h e r r l o  s ,  rintl m i s c i : l l ~ n c o u s  vec jc t i lb lcs ,  i s  n o  
l o n g e r  or~t? idt i r iy .  T h i s  p l a n t  w l l s  t h e  ol~ily food procc:sslncj o p e r a t i o n  i n  t h c  
W e i s e l '  a rc i i  . 

9) City ltlt?d a d l a c e n t  t o  s l t e  of trc;ltrnent p lc in t :  'The c i t y  o w n s  n o  c ~ p p r c ~ c i ~ ~ l ) l c  
c l c r ~ a y c  of larid o t h e r  t h a n  t h a t  u s e d  for t h e  pl(3riL s l t e .  

10)  D e v i c e s  lor monitoring of yroundwcitc3r. Some s l i l l l low dornc.stlc w e l l s  ~ i rc  
u s c d  ln t11c t c r l d c c  a r e a ,  h u t  no s p r l n y s  or s c c p s  o r  oti-icr s l y n s  ol q r o u n d w d t c r  
d l s c l i a r y e  wcrrT ohst?rvr?d o r  d l ~ c c r n ~ ~ b l e  lrom topoqrclpkilc s h c e t s  . 



1 I) Arnoi:!-IL of w d t e r  t ~ p p l ~ e d  d t i i i ~ ~ l g  t11e i r r i g a t i o n  se i i so i l :  F3c\ti?ri!c?n 3 ant l  
4 a c r e  f e c t  0; w ~ i t e r  p e r  i 1 ~ r i 3  arc: u s e d ,  a n d  i t  i s  r e p o r t e d  thi;t t i1c . r~  i s  iio s h o r t -  
a g e  of w a t e r  for  l r r i y a t i o n  i n  t h e  r o w - c r o p p e d  t e r r a c e  ;\rc,=i. Thcl-i. is ;I shc~rt~ic!c 
of w a t e r  111 t h e  foothl!ls  a r e a ,  a n d  tit tllc prese!:t t i m e  a  I )us lnessm;in  w i t h  sc:~~~ilc 
~ ~ c t - c c ~ c j c  l i l  p a s t u r e  in t h e  f o o t h i l l s  immc:dlately norll-1 of t h e  t - r e ~ i t ~ ; l e n t  p l , .~nt  I S  

pr,lnpllig w ~ i t e r  from t h e  S n a k e  River  ;lnd moving  t h e  irr iq, l t ion wc i t e r - i i c ross  th( :  
t e r r a c e  cr;d u p  t h e  s l o p e s  t o  h i s  p a s t u r e .  H e  pdn \ps  t h e  r i v e r  w a t e r  from < I  p o l i ~ t  
c ~ l n ~ o s t  i m m e d i a t e l y  adjacent t o  t h e  o ~ : t f a l l  l i n e  frolr? thc  t r e ~ t r n c r ~ l t  p l , ~ n t ;  h i s  
plpelj.ric irom t!le r i v c r  t o  t h e  p a s t u r e  a r e a  iri t h e  foci th i l l s  ~ j ( ~ i r ~ 1 1 I ~ l s  thi> o u t f i ~ l l  
l i r ie  from t h e  p l a n t .  

121 1rrlg;ition d i s t r i c t s :  T h e  W e i s e r  l r r ig i i t ion  S; .stcm prcsc,ntlx: ] ) r ings  irr i-  
u [~ t io ! l  w a t e r  t o  t h e  t e r r a c e  a r e a  w e s t  of t o ~ v n  from d i v ~ r s l o n  s i t c s  on  t h c  IlV-ciser 
IXivel-. T h e  G a l l o w a y  C a n a l  p i l r a l l c l s  t h e  s l o p e  L I ~  the  ijotto~;: o i  tilt f o o t i i i l l s ,  
a n d  i s  a c c e s s i b l e  t o  tl;c treatment p l a n t  o ~ i l y  z f t e r  ~i t r ( ivrTrcc  of ;il)proximatcll; 
! nl i le .  Howesrer ,  t h e r e  i s  a rninor ciiiii-il whlc l l  p ~ i s s c s  , l t i j i ~ c t : n t  t o  t h e  trecitnlc?nt 
p lc ln t s ,  a n d  i t  niiiy b e  f e i l s l b l c  t o  t r a n s p o r t  e f f l u c n r  tc-~ l , < ~ ? c t n t i a l  s i t o s  of <ipplic; i-  
t l o n  v i a  t h i s  c i i~ i r l l .  Currel-it c!l,irc;cs for w a t o r  ilri: r ~ h ; ! i ~ - ( ; : t i r ~ ~ , l t ~ l : . ;  $ .  75 pc r  [ l c r e  
f o o t .  

13)  G e o l o g i c  d a t a :  The  t e r r a c e  c o ~ s i s t s  i ~ f  c ~ l l ~ i ~ 7 i ; i l  t l c p o s i t s  o f  gr; lvcl ,  s a n d ,  
s i l t  a n d  c l a y  of u n d e t e r m i n e d  d e p t h .  Tlic w<i?cr  t'iI!lc. l i c s  sorne t l i s t ~ i ~ ~ c e  b c n c t ~ t h  
t h e  s u r f a c e  (more  t h a n  f i v e  f e e t )  ;ifid s h o u l d  p rese l l t  :lo c o m p l i c a t i o l - , s  w i t h  w i \ t e r  
loqy iny  i l  tl-le w a s t e w a t e r  w e r e  t o  b e  u s e t ?  for ~ r r l ~ j ~ i ~ i o ~ i ,  in t h e  footl-!ills t h e  
y c o l o g y  c o r ~ s i s t s  p r inc ip i i l ly  of p o o r l y  c o n s o l ~ d ~ ~ t e c l  t o  u i lcc>l~sol ic i ,~ te t i  setlirilc!!ts 
o t  t h e  ldc~!!o T'ormation ( r i v c r  a n d  l i i c u s t r l ~ ~ c )  . Sir,lil,ir !.(,cis (if t11c. P , ~ y c t t o  I'ormii- 
t jon  ci lso oc:c Gr C I ~  c o l i s i d e r a h l e  d c p t ! ~  jn t1;is ( l rc i l  . J,oc,ill:: ' I ' ~ \ I ~ I ~ I  i l c  Grclvels  
( S a v d g ~ ,  1961, 11. 2 1 ; )  of P l e i s t o c e ~ ~ c  o r i g i n  ~ n , \ n t l c  t h o  h i q h c r  !ooLtiills . All <Ire 
~ n t e r b e d d e t l  wit11 i i ; i s ; ~ l t s .  The  s o i l  d e p t h  rr!nijch iror!: 4 t o  Fi f e c t  iii t i le  t c r r ~ i c c  
a r e a ,  a n d  f ro~ i i  !) t o  2 1 fecL i n  t h e  f o o t h i l l s  ~ v l t l i  a  c i i l i c h c  l;lyer comnlon bcnc t i th  
t h i s  f o o t h i l l  s o l l .  

(:orrirncnts: T h c  k ' c i s c r  ~ i r c a  h a s  q o o d  potent i , i l  ior c~c j r i cu l tu r i \ l  irrig;ltiori 
wit l i  t h e  e t f l ~ l e l i t  irom tl~lo \Ycisc>r t re i i tn icnt  p l a n t .  l'11o r n c ~ l n s  t o  t r a n s p o r t  t l ~ c  
cff1uc:i-it c x i s t ,  ;II~.cI !he gcolorjlc condit icjr is  ~ l r c  i ~ c c o p t ~ i l . ~ l c  w i t h  r c s p c c t  t o  
r c ~ l o v , ~ t i o n  ;)lid u t i l i z , i t l o n  oi nut r i c \n t s  from t h c  w c i s t e w s l c r .  Thclrc i s  n o  riccd 
for c lc ic i i t io i~ ,~l  s u p p l i c s  of ~ r r i y ~ ~ t i o n  w ~ l t e r  i n  t h e  ;\rocis a c i ~ ~ i c c n t  tc-~ t h o  t r e a t m e n t  
pl , ir l t ,  l ~ u t  In thc: f o o t h i l l s  c i re~i  t h e r e  i s  a n  c s t i i l ~ l i s h c d  l-~coci, ds d c m o n s t r ~ i t c d  
by tile ( :x i s t cn ( 'o  o i  o~lc: pll:r;pinq o p c : r < ~ t i o ~ ~  lnovi~icj w,~tc:r Sron~ tlict Snr?kc River  

t l ~ i :  arc?,) i n  c ~ u c s t i c ~ ~ l .  'l 't~e natri i :nt  v ,11~1c.  in  t h e  o f i l u c n t  w h i c h  w i l l  c~vcn tuc i l ly  
I - ( \ c ~ ' ~ v o  s i 'c :o~-Ic l~~ry trr:<dttlrerlt ( d l ~ o u t  $1:i p e r  d c r c  foo t )  s h o u l d  more  t h d n  c o r ~ i p c r ? s a t c  
ior  t ! lc  ~ ( 1 s t : ;  of rnovlnq ti;c e i f l u c i i t  t h e  c l i s t d n c c s  r c y u i r c d .  ire;lr rounii  d i s p o s , ~ l  
p r c ~ l ~ ~ ~ i ~ l y  is riot i:conornic,illy i ~ ~ ~ l s i i ) l c .  

Paypit(: . ( C i t y  tlcit;l - L,irry M o n r o e ,  C i t y  El-Iginecr 'inc! Alber t  Dclvey , 
planL S ~ ~ p i . r v i s o r .  Acjr icul tur ;~l  d r l t < l  - ( ; l l l ~ c r t  M < ~ i t s c ~ i ,  Pciyotte C o u r ~ t y  AES 
Ac~cllt) 

1)  1 , o c a t i o n  of trccltrncrlt p l i in t :  The  Pc>yc t t c  p l a ~ l t  1s locc i t cd  d d j a c e n t  t o  
t h e  c i i s t  s h o r c  of t h e  Pf iyct te  Rivclr, ; ipproxi~~~-! ; l tc ly  1  m i l e  c ihovc t h e  c o n f l ~ i e n c c  
o f  t11c s t r c ~ i m  w i t h  tlle S n a k e  River .  It i s  s i t u i i t e d  in  l o w - l y i n g  g r o u n d  w h i c h  
112s c!xperiencr.cl f lood iny  p r o i ~ l e n i s  duririy p e r i o d s  of ~ : n u s ~ ~ ; ~ l l y  h i g h  s p r l n g  r u n o f f .  



2) D i s t a n c e  t o  i r r iga ted  c ropland:  Very l i t t l e  i r r iga ted  agr icu l tura l  l and  
is l o c a t e d  a d j a c e n t  t o  t h e  plai l t .  The C i t y  of Paye t te  imp inges  c l o s e l y  a long  
t h e  b a n k s  on the  e a s t  s i d e  of t h e  Paye t te  River where  t h e  land  i s  l a rge ly  flood 
p la in  having minimal agr icu l tura l  v a l u e .  There is some pas tu re  and  cropped 
lalld on  a l a rge  i s l a n d  in  t h e  middle  of t h e  c h a n n e l  of t h e  r i ve r .  The i s l a n d  
i s  o p p o s i t e  t he  p lan t  and  it  may merit  cons ide ra t i on  for i r r iga t ion  with w a s t e -  
wa te r .  An a l t e rna t ive  a r e a  for t he  app l i ca t i on  of e f f luen t  for c rop  i r r iga t ion  
would b e  t he  foo th i l l s  lying e a s t  of Paye t t e .  By piping the  e f f l uen t  some two 
m i l e s ,  and  wi th  a  l i f t  of approximate ly  120 t o  160 f e e t ,  i t  would b e  p o s s i b l e  
t o  i r r iga te  por t ions  of t h i s  foo th i l l s  a r e a .  

3) Type of c r o p  grown and  fe r t i l i ze r  amounts  appl ied :  Orchards  predominate  
on t h e  f o o t h i l l s ,  wi th  pas tu re  t he  dominate  c rop  i n  t h e  low-lying a r e a s  a d j a c e n t  
t o  t h e  p l a n t .  Some g ra in  and  p o t a t o e s  a r e  a l s o  r a i s e d  nea r  t h e  t rea tment  p l an t .  
Approximately 20 t o  30 l b  of ni t rogen per  a c r e  is app l i ed  t o  o r c h a r d s .  Grain re- 
q u i r e s  150 l b  of n i t rogen ,  and  a n  inde te rmina te  amount  of phospha te  is app l i ed  
t o  e a c h  a c r e  of hay c r o p s .  

4) Type of i r r iga t ion  sys t em u s e d :  In  t he  foo th i l i s  a r e a  t h e  i r r igat ion i s  
ld rge ly  by  s p r i n k l e r s ,  with solme cor ruga te  m i g a t i o n .  

5) Vert ical  l i f t  n e c e s s a r y :  As c i t e d  in  (2) a b o v e ,  a  pumping l i f t  of a s  much 
a s  120 t o  160 f e e t  may b e  required t o  i r r iga te  t h e  foo th i l l s  a r ea  with e f f l uen t .  
If t h e  e f f l u e n t  we re  a p p l i e d  t o  t he  i s l a n d  o p p o s i t e  t h e  p l an t , t he  l i f t  should n o t  
e x c e e d  20 f e e t .  

6) Amount of e f f l uen t  hand led  per day:  The high f low period o c c u r s  i n  t h e  
summer ,  with a s  much a s  4  mgd be ing  p r o c e s s e d  a t  t h e  p l an t .  During the  low 
f low pe r iods  In February t he  volume may h e  a s  l i t t l e  a s  .5 mgd. As w a s  t he  
c a s e  for W e i s e r ,  t h e  high f low i s  l a rge ly  a  c o n s e q u e n c e  of g roundwater  infil-  
t ra t ing  i n t o  t he  c i t y  s e w e r s  a s  t h e  water  t ab l e  r i s e s  with t h e  a d v e n t  of t he  
i r r igat ion s e a s o n  i n  t h e  spr ing dnd summer.  

7 )  Type of t rea tment :  The C i t y  of Paye t t e  p re sen t ly  provides  primary t rea t -  
~-rli-.nt with ch lor ina t ion  of t h e  e f f l uen t .  No information w a s  -3vailable r e l a t i v e  
t o  t h e  amount  of r e s i d u a l  ch lor ine  a v a i l a b l e  in  t he  o u t f a l l ,  bu t  during t h e  high 
flow pe r iods  i ipproximately 9 0 0  113 of ch lor ine  are u s e d  e a c h  month,  a t  a c o s t  of 
approximate ly  $ .13 a  pound.  

8) 1ndustri;il e f f l uen t  n o t  p r o c e s s e d  in  c i t y  s y s t e m :  Idaho Canning  Company 
arid t h e  W e l l s - D a v i e s  packing  plant  p r e sen t ly  d o  not u t i l i z e  t he  c i t y  sys t em for 
t h e  t rea tment  of the i r  w a s t e w a t e r .  I t  h a s  b e e n  repor ted  t h a t  Idaho  Canning  Compan 
exper imented  with d i s p o s a l  of p l an t  w a s t e w a t e r  o n  c ropped  f i e l d s  ope ra t ed  b y  Mr .  
Ward S a l t e r b e c k ,  bu t  d ropped  the  p rac t i ce  b e c a u s e  of p roblems with high wa te r  
t a b l e  and  problems a s s o c i a t e d  with poor in f i l t ra t ion  a n d  t h e  deve lopment  of offen- 
s i v e  cond i t i ons  in  the  f ie ld  ( D a v e y ,  1969,  pe r sona l  communicat ion)  . 

9) C i t y  l and  a d j a c e n t  t o  s i t e  of t rea tment  p lan t :  No a p p r e c i a b l e  c i ty -owned 
property o ther  t h a n  t h a t  for t he  p lan t  s i t e  is l o c a t e d  i n  t h e  v i c in i t y  of t he  t redt-  
ment p l an t .  

10) D e v i c e s  for monitoring of ground wa te r :  The s i t u a t i o n  is q u i t e  poor with 
r e s p e c t  t o  l oca t ion  of s p r i n g s  and  s e e p s .  M a r s h y  a r e a s  d o  e x i s t  on  t h e  w e s t  



s ide  of the  Payette  River, opposi te  Payet te .  Some domest ic  w e l l s  e x i s t  in the  
area  of the  plant  s i t e .  Payette  obta ins  i t s  water  from ground water .  In the  
foothi l l s  a rea  one  c a n  find ev idence  of groundwater d i scharge  in the form of 
intermittent s t r eams  and some spr ings .  Wel l s  for both domest ic  and irrigation 
purposes  a r e  a l s o  present  in the  foothi l l s .  These w e l l s  and the  few marshy 
a r e a s  near  the  river would probably be  sui table  for monitoring ground water  
qual i ty  i f  irrigation with wastewater  were a t tempted.  

11) Amount of water appl ied  during the  irrigation season :  Approximately 
4 acre- fee t  of water  a r e  appl ied  per a c r e .  

12) Irrigation d i s t r i c t s  and water  cha rges :  The d is t r ic t  del ivering water  
in the  foothi l ls  a rea  i s  the  Lower Payette  irrigation d i s t r i c t .  The Lower Payette  
Ditch runs along the  flank of the  foothi l l s ,  approximately 1; miles from the  
treatment p lant .  Charges  t o  water  u s e r s  a r e  $20 per a c r e ,  or approximately 
$5 per acre-foot . 

13) Geologic da ta :  The treatment plant  i s  s i tua ted  on f luviat i le  and eo l i an  
sediments  of g rave l ,  s a n d ,  s i l t ,  and c l a y  of Recent a g e .  The depth  of the  
material  i s  indeterminate ,  and s o i l  r anges  from a depth of 6 inches  t o  severa l  
f ee t .  In the  foothi l ls  the  surface  c o n s i s t s  of unconsolidated Pliocene Idaho 
f luviat i le  s a n d ,  s i l t  and c lay;  loca l ly ,  t h i s  i s  veneered with Ple is tocene  Tenmile 
G r a v e l s ,  and Caldwell-Nampa Sediments (Savage,  1961, p .  2 6 ) .  Soil dep ths  
range from 0 to  severa l  f e e t ,  often a s s o c i a t e d  with c a l i c h e .  

Comments: The s i t e  is  not cons idered  promising for irrigation with eff luent  
a t  th i s  time. The problem of moving wastewater  to  the  foothi l ls  involves  the  
movement of the  eff luent  through a cons ide rab le  ex ten t  of urban res ident ia l  a rea  
within ihe  c i t y .  There i s  a  need for addi t ional  water  in  portions of the  foothi l l s ,  and 
Mr. Gilbert  M a t s e n ,  Payette  County Agent, h a s  es t imated  tha t  a  flow of 3 mgd of 
eff luent  could irr igate 240 a c r e s  of pas ture  or orchard with flood irr igat ion,  or 480 
a c r e s  with spray  irrigation (Matsen ,  1969). In the  more convenient  low-lying 
a r e a s  the  near  surface water  t ab le  ( l e s s  than 5 fee t )  would hinder the  ef f ic ient  
operat ion of wastewater  i rr igat ion,  e s p e c i a l l y  s ince  much of the  a rea  is  flood 
pla in .  

Emmett. (City da ta  - Glen Wright ,  Plant Supervisor .  Agricultural da ta  - 
Erling T. Johannesen ,  Gem County AES   gent) 

1) Location of treatment plant:  The plant is  located  ad jacen t  t o  the  south 
bank of the  Payette  River, approximately 3 mile from the  e a s t e r n  margins of the  
town. It is s i tua ted  upon low-lying ground well  within the flood plain of the  
s t ream.  

2) Dis t ance  t o  irrigated cropland:  Pasture and row-crop land a r e  located  
ad jacen t  t o  the  p lan t ,  but there  a r e  problems with a high water  t a b l e ,  e s p e c i a l l y  
in  the  spring and summer. A c a n a l  is  s i tua ted  ad jacen t  t o  the  s i t e ,  and de l ive r s  
irrigation water  t o  orchards and other  cropped land some d i s t a n c e  down-valley,  
where the  water  table  problem i s  much less a c u t e .  

3) Type of crop grown and fert i l izer  amounts applied:  Pasture, gra in  and 
hay predominate among the  c rops  grown. Approximately 30 t o  50 pounds of nitrogen 
a re  appl ied  per ac re  t o  h a y ,  and 6 0  t o  80 pounds of phosphate per  a c r e  a re  appl ied  
once  every  3 y e a r s ,  with some var ia t ions  (Johannesen,  19 68) . 



4) Type of i r r iga t ion  s y s t e m  u s e d :  The mos t  commori i r r igat ion t echn ique  
i s  flood or  co r ruga t e  (ridge-and-furrow) . 

5) Vert ical  l i f t  n e c e s s a r y :  If t h e  c i t y  were  t o  diver: i t s  e f f l uen t  t o  t he  
p r e s e n t  c a n a l  p a s s i n g  a d j a c e n t  to  t he  f ina l  l agoon a t  t h e  p l an t  s i t e ,  i t  1s 

p o s s i b l e  t h a t  t h e  t r a n s f e r  of wa te r  from lagoon t o  car ia l  could  be  accompl i shed  
with a  s iphon .  O t h e r w i s e ,  the  l i f t  n e c e s s a r y  would be  on ly  a  f e w  f e e t .  

6) Amount of e f f l uen t  handled  pe r  day:  This  information w a s  no t  a v a i l a b l e .  

7 )  Type of t rea tment :  The c i t y  employs  a  s e r i e s  of t h r ee  l a g o o n s ,  wi th  a  
t o t a l  su r f ace  a r e a  of 40 a c r e s  (20-10-10) .  At t he  t ime of obse rva t ion  t h e  e f f luen t  
con ta ined  sed imen t  a n d  w a s  opaque  and  muddy i n  a p p e a r a n c e .  

8) Indus t r ia l  e f f l uen t  no t  p r o c e s s e d  i n  c i t y  sys t em:  The Stokely-Van Camp 
Corpora t ion  o p e r a t e s  a  food p r o c e s s i n g  p l a n t  and  p rov ides  t rea tment  for t he i r  
w(3stewater  with a  l agoon  s y s t e m .  A la rge  lumber mil l  o p e r a t e s  a d j a c e n t  t o  t he  
c i t y  l a g o o n s ,  a n d  the  mill-pond outf low d o e s  no t  r e c e i v e  a n y  t rea tment .  

9) C i t y  l and  a d j a c e n t  t o  s i t e  of t rea tment  p lan t :  No add i t i ona l  l a n d  o ther  
than  t h a t  for  t h e  t r ea tmen t  s i t e  is owned by the  c i t y  a d j a c e n t  t o  t he  p lan t  s i t e .  

10)  D e v i c e s  for monitoring of ground water :  Th i s  information w a s  no t  
de t e rmined ,  but  domes t i c  w e l l s  a r e  u s e d  for  rura l  househo ld  wa te r  supp ly  n e a r  
t h e  c i t y .  S e e p s  nea r  t he  r iver  may offer  some po ten t i a l  for monitoring t h e  qua l i t y  
of d i s cha rg ing  ground w a t e r .  

11) Amount of wa te r  app l i ed  during t h e  i r r igat ion s e a s o n :  Th i s  information 
wils no t  ob t a ined .  

12) I r r igat ion d i s t r i c t s  and  water  c h a r g e s :  Th i s  information w a s  n o t  ob t a ined .  

13) Geo log ic  d a t a :  The c i t y  i s  s i t u a t e d  upon unconso l ida t ed  f l uv i a t i l e  s ed i -  
men t s  and  b y  C a l d w e l l  a n d  Nampa Sediments  of f l uv i a t i l e  or igin.  The t h i c k n e s s  
of t h e  s e d i m e n t s  is  unde te rmined .  Adajacent  t o  t h e  Paye t t e  Rlver t h e  c l a y ,  s i l t ,  
s a n d  a n d  g rave l  s e d i m e n t s  a r e  of Recent  f luv ia t i l e  a n d  e o l i a n  or igin.  

Comments :  There is some  p o s s i b i l i t y  t h a t  agr icu l tura l  i r r iga t ion  wi th  e f f luen t  
from t h e  l a g o o n s  would  b e  f e a s i b l e  i n  a r e a s  removed from the  r iver  c h a n n e l .  In 
a r e a s  a d j a c e n t  t o  t he  s t ream t h e  wa te r  t a b l e  i s  t o o  c l o s e  t o  t h e  su r f ace  t o  permit 
app l i ca t i on  wi thout  making p rov i s ions  for d a r i n a g e ,  i .e .  t i l i ng .  The a d j a c e n t  
d i t c h  d o e s  offer  a  p o s s i b l e  means  of t ranspor t ing  t h e  e f f l uen t  t o  agr icu l tura l  l and  
with promise of fewer  problems with wa te r  logging. Much of the  agr icu l tura l  datii 
i n  t h i s  a r e a  were  no t  ob t a ined  b e c a u s e  of s c h e d u l e  c o n f l i c t s  b e t w e e n  Mr. 
Johannesen  and  t h e  f ie ld  r e s e a r c h e r  for t h i s  p ro j ec t .  But p e r s o n a l  communicat ion 
a t  a n  e a r l i e r  per iod e s t a b l i s h e d  some  of t h e  d a t a  p r e s e n t e d .  The p o s s i b i l i t i e s  for 
conductirlg t h e  Emmett e f f l uen t  t o  i r r iga ted  l a n d s  v i a  t h e  a forement ioned  c a n a l  
n e e d  t o  b e  fur ther  i n v e s t i g a t e d .  

C a l d w e l l .  (Ci ty  d a t a  - J a m e s  E a s l e y ,  P lan t  Superv isor .  Agricultural da td  - 
Ralph Har t ,  Blaine Linford, M a x  A .  Ga rdne r ,  Canyon  Coun ty  AES Agents) 

1) Loca t ion  of t r ea tmen t  p lan t :  The p lan t  is  l o c a t e d  approximate ly  i~ mile 
no r thwes t  of t h e  c i t y ,  and  $ mile s o u t h e a s t  of t h e  southern  bank  of t he  Boise  
River.  The p l an t  ou t f a l l  l i n e  e m p t i e s  i n t o  t h e  Boise  River app rox ima te ly .  8  



m i l e s  from t h e  p l an t  s i t e .  

2 )  D l s t a n c r  t o  ~ r r i g a t e a  c ropland:  It  1s a p p r o x l m a ~ e l y  mlle  from the  p l an t  
s l t c  t o  11-r~g,iLcd c rop land .  Mr.  Wl l l lam Richardson o w n s  a  l a rge  p a s t u r e  w e s t  
o f  tile p lcn t  s l t e  ( r  epoi  t ed  t o  b e  dpproxlmate ly  22 00 a c r e s )  . Most of t h l s  p a s t u r e  
1s 1ocdtc.d on t h e  flood p la ln  of t he  Bolse  Rlver.  Addlt lonal  h lghe r  l a n d  1s l o c a t e d  
i a r t l ~ e r  fro1,l t l ~ c  p l an t .  

3) T v p ~  01 c rop  grown and  fe r t l l l ze r  amoun t s  app l l ed :  In t h e  areci of t h e  
tredtnlcnt pldiit p a s t u r e  l and  p redomina t e s .  Row c r o p s  s u c h  a s  h o p s ,  c o r n ,  
w h e a t ,  o n l o n s ,  suga r  b e e t s ,  p o t a t o e s  a n d  p a s t u r e  predomina te  In t h e  farmed 
l and  more remote  from t h e  p l a n t .  Up to  2b0 1b o f  nl t royen a r e  app l l ed  t o  c r o p s ,  wi th  
varylny amoun t s  of phospha te .  

4) Type of i r r iga t ion  s y s t e m  u s e d :  Flood or  cor ruga te  ~ r r i g a t i o n  a r e  t h e  mos t  
common s y s t e m s  employed .  

5) Vert ical  l i f t  n e c e s s a r y :  The e l e v a t i o n  o f  t h e  p lan t  i s  approximate ly  2355 
f e e t  above  s e a  l e v e l .  The out fa l l  l i n e  p r e s e n t l y  emptying in to  t h e  Boise  River 
cou ld  b e  d ive r t ed  t o  empty  i n t o  t h e  Rivers ide  C a n a l .  W a t e r  is wi thdrawn from 
Indian  Creek  i n t o  Riverside C a n a l  a t  a  po in t  dowristream from the  t r ea tmen t  
p l a n t .  T h u s ,  t he re  woulu b e  no  hydrau l i c  l i f t  needed  if t h e  e f f l uen t  were  d iver ted  
from tile Boise  River and  d i r ec t ed  i n to  t h e  Rivers ide  c a n a l .  A p ipe l ine  or d i t ch  
approxiniately t o  $ mile long would be  needed  t o  d i r e c t  t h e  e f f l uen t  a round aild 
ove r  Ind ian  C r e e k  and  in to  t h e  c a n a l .  

6) Amount of e f f luen t  hand led  per  d a y :  The per iod of h igh  f low o c c u r s  i n  t h e  
summer ,  when  a n  ave rage  of 8 rngd of e f f l uen t  a r e  p r o c e s s e d  i n  Ju ly .  Low f low 
o c c u r s  during November a n d  December  when  t h e  a v e r a g e  flow drops  t o  2 .6  rngd. 
In summer abou t  6  mgd i s  i r r igat ion w a t e r  which  e n t e r s  t he  s y s t e m  b y  inf i l t ra t ion  
i n t o  c i t y  s e w e r  l i n e s  a s  a  c o n s e q u e n c e  of a  high wa te r  t a b l e  during the  i r r iga t ion  
s e a  s o n .  

7 )  Type of t red tment :  The C l ty  of Ca ldwe l l  p rov ldes  s econda ry  t r ea tmen t  
wl th  ch lo r lna t lon .  The amount  of ch lo r lne  v a r l e s ,  b u t  In 1968 the  c l t y  u s e d  2 8  
t o n s  of ch lo r lne  t o  t r ea t  1 ,622  . l  rng. The c o s t  of chloril ie 1s $3000 for 30 t o n s .  
During M a y  1968,  1.8 t o n s  of ch lo r lne  t r ea t ed  200 mg of e f f l uen t .  Chlor lne  
reslduci l  1s .5 ppm. 

8) Indus t r i a l  e f f l uen t  no t  p r o c e s s e d  in  c i t y  sys t em:  The J .  R .  Simplot 
Cornpciriy's food processing ope ra t i ons  i n  C a l d w e l l  a t  p r e s e n t  d o  n o t  u t l l i z e  
c l t y  facilities, nor d o  t h e  Johns ton  M e a t  Packing  C;ompany and  t h e  Idaho  M e a t  
Pack  Company.  In add i t i on  there  a r e  s e v e r a l  f eed lo t  ope ra t i ons  a d j a c e n t  t o  
Ca ldwe l l  whlch  feed  a n  unknown number of c a t t l e .  

9) C l t y  land  a d j a c e n t  t o  s i t e  of t rea tment  p lan t :  The c i t y  d o e s  not  own 
a n y  ddd i t l ona l  l and  a d j d c e n t  t o  t he  t rea tment  p l an t  s l t e .  

10) D e v i c e s  for monitoring of ground wa te r :  Domest ic  w e l l s  for rura l  r e s i -  
d e n c e s  a r e  a v a i l a b l e  i n  t he  a r e a ,  and  t h e  c i t y  s e c u r e s  i t s  d o m e s t i c  wa te r  supp ly  
from d e e p  w e l l s ,  s o  t h e  po t en t i a l  for monitoring of ground wa te r  is good.  In 
a d d i t i o n ,  t o p ~ g r a p h i c ~ i l  mdps show t h e  e x i s t e n c e  of sp r ings  and  s e e p s  ( d i s c h a r q e  
po in t s  for ground water )  a t  v a r i o u s  p o i n t s  downst ream from the  t r ea tmen t  p l an t .  



11) Amount of water  appl ied  during the  i r r igat ion s e a s o n :  I t  i s  not unusua l  
for farmers  t o  u s e  a s  much a s  4 ac re - f ee t  of wa te r  per  a c r e  during t h e  i r r igat ion 
s e a s o n .  There is  n o  sho r t age  of wa te r  for agr icu l ture  i n  a r e a s  a d j a c e n t  t o  t h e  
p l an t .  But i n  t h e  s loping  bench  land south and w e s t  of t he  p lan t  some farmers h a v e  
i n s t a l l e d  w e l l s  t o  d e p t h s  of 200 f ee t  for i r r igat ion w a t e r .  The e l eva t ion  of t h i s  
bench  land  v a r i e s  from 2450 t o  2500 f e e t ,  and  agr icu l tura l  land o n  the  bench wi l l  
b e  a t  l e a s t  2 mi l e s  from t h e  t rea tment  p lan t  s i t e .  

12) I rr igat ion d i s t r i c t s  and  water  cha rges :  Three different  d i s t r i c t s  provide 
i r r igat ion water  t o  u s e r s .  T h e s e  d i s t r i c t s  a r e  Black Canyon ,  Riverside C a n a l  
Di s t r i c t ,  and  W e s t  Canyon.  The representative charge  for water  per a c r e  is $10, 
or about  $2 .SO per  acre-foot  

13)  Geo log ic  d a t a :  The p lan t  i s  l oca t ed  on  f luv ia t i le  and  eo l i an  sed imen t s  of 
c l a y s ,  s i l t s ,  s a n d s ,  and  g rave l  of r ecen t ly  reworked ma te r i a l s .  The bench  land  
i s  unconso l ida t ed  Nampa and  Ca ldwe l l  Sediments  of P l e i s tocene  a g e .  These  a re  
l oca l ly  venee red  with Recent  e io l i an  s i l t s .  

Comments:  There is poten t ia l  for i r r igat ion with e f f luent  a t  Ca ldwe l l ,  but 
a  high water  t ab l e  s imi la r  t o  a  marsh in a r e a s  a d j a c e n t  t o  t he  p lan t  means  t h a t  
t h e  e f f luent  wi l l  h a v e  t o  be t ranspor ted  some d i s t a n c e  from t h e  p lan t  s i t e  prior 
t o  app l i ca t ion .  This  i s  p o s s i b l e  i f  t h e  Riverside C a n a l  i s  u t i l i zed  for t ranspor t .  
There i s  demand for add i t i ona l  i r r igat ion water  in  the  bench  l a n d ,  bu t  the  d i s t a n c e  
requi red  for hor izonta l  movement a c r o s s  t he  Boise  River f loodplain t o  t he  bench  
land  i s  probably prohib i t ive .  The ve r t i ca l  l i f t  from the  e l eva t ion  of the  p lan t  t o  
t h e  e l eva t ion  of t he  bench  i s  no t  prohibi t ive b e c a u s e  t h i s  d i f fe rence  is only  100 
t o  150 f e e t  a n d  farmers  cur ren t ly  a r e  pumping wa te r  from w e l l s  a t  l e a s t  t h i s  d e e p .  

The Simplot opera t ion  h a s  experimented with t e r r e s t r i a l  d i s p o s a l  on  Wil l iam 
Richa rdson ' s  l and  but  h a s  expe r i enced  problems with c h e m i c a l s  u s e d  in  t h e  pota to  
pee l ing  p r o c e s s  (Ea s l e y  , 19 6 9 ,  personal  communicat ion.  Simplot h a s  a l s o  exper i -  
e n c e d  some problems with i t s  e f f luent  overflowing in to  a n  i r r igat ion c a n a l  a d j a c e n t  
t o  t he  c a n a l .  Down-gradient  u s e r s  h a v e  compla ined  of e x c e s s i v e  weed  growth in  
t h e  c a n a l  impeding the  flow of i r r igat ion water  through the  c a n a l .  The c i ty  and  
Simplot h a v e  made ef for t s  t o  obta in  Federa l  support  for t h e  cons t ruc t ion  of en larged  
c i t y  f a c i l i t i e s  (Federa l  Government  t o  pay  6 0 % ,  j. R .  Simplot C o .  t o  pay 40%) for 
p roces s ing  both S implo t ' s  a n d  c i t y  w a s t e w a t e r  ( E a s l e y ,  1969). If t h e s e  w a s t e s  c a n  
be p r o c e s s e d  and  subsequen t ly  t ranspor ted  v ia  t h e  Riverside C a n a l  t o  a n  i r r igat ion 
s i t e  which  i s  hydrogeologica l ly  app ropr i a t e ,  cons ide rab le  bene f i t  should  b e  r e a l i z e d  
by agr icu l ture .  

Nampa.  (City d a t a  - Che t  S impson,  Plant Supervisor .  Agricultural d a t a  - 
Ralph H a r t ,  Blaine Linford,  Max  A.  Ga rdne r ,  Canyon County  AES Agents) 

1) Locat ion of t rea tment  p lan t :  The plant  is loca t ed  $ mile nor thwes t  of t he  
C i ty  of Nampa,  a t  a  po in t  be tween  t h e  Union Pac i f ic  Railroad t o  t he  sou thwes t  
and  Indian Creek  t o  t h e  north.  It is bounded by the  embankment  of t he  rai l road and  
by a n  embankment  cons t ruc t ed  for a  new i n t e r s t a t e  f reeway t o  the  no r thwes t ,  l eav ing  
a  t r iangular  wedge - shaped  segmen t  of land  opening e a s t  toward the  c i ty .  Wi th in  
t h i s  wedge  of land  the  t rea tment  p lan t  i s  l o c a t e d .  A new c i t y  golf cou r se  and a  
l a rge  bee t -  s u g a r  p roces s ing  p lan t  a r e  l oca t ed  nearby .  

2) D i s t a n c e  t o  i r r iga ted  cropland:  Because  of t h e  embankments  c r e a t e d  in  
the  lay ing  of r a i l  l i n e s  a n d  in  the  bui lding of the f r eeway ,  and  a s  a  r e su l t  of 



right-of-way for t h e s e  transport  l i n e s ,  i t  i s  approximately 1 mile from the  treat- 
ment p lant  t o  agricultural  l and .  Pumping would be  required t o  move the  eff luent  
a c r o s s  the  embankments,  but  i t  is only $ mile to  the c i t y  golf course  which is 
on the  same s i d e  of the  embankments a s  the  treatment plant .  

3) Type of crop grown and fert i l izer  amounts applied:  Row c rops  such a s  
co rn ,  on ions ,  sugar  b e e t s ,  and pota toes  predominate,  along with some pas ture  
and some ac reage  in  hops .  A s  much a s  200 pounds of nitrogen is appl ied  per  
a c r e ,  with varying amounts of phosphates .  

4) Type of irrigation sys tem used :  Much of the  agricultural  land is  irr igated 
v ia  corrugates ,  with some flood irr igat ion.  

5) Vertical l i f t  necessa ry :  It would be n e c e s s a r y  t o  l i f t  the  eff luent  from the  
e levat ion  of the  outfal l  l ine  (approximately 2450 feet)  some 5 to  10 f e e t  in order 
to r a i s e  i t  t o  the  l e v e l  of the  c i ty  golf course .  To g e t  the  eff luent  over the  rai l-  
road embankment would require an addi t ional  l i f t  of 10 f e e t ,  af ter  which gravity 
flow would g ive  a c c e s s  t o  suff ic ient  agricultural  land for irrigation with waste-  
water .  

6) Amount of eff luent  handled per  day:  During the  high period of flow in  
summer, the  ra te  can  r i s e  t o  10 mgd, but ave rages  around 8 mgd. In January 
and February the flow drops to  an average  of a s  l i t t l e  a s  2 .5  mgd. 

7) Type of treatment: Nampa provides secondary  treatment with chlorina-  
t ion of i t s  f inal  eff luent .  This is one of the  most complete and ef f ic ient  p lants  
operating in Idaho,  with a BOD removal often averaging 97%. The sys tem h a n d l e s  
a population equivalent  of 2 9 5 , 0 0 0 ,  with a des ign  capac i ty  of 375,000.  All in- 
dus t r i a l  was tewate r  produced in Nampa is  p rocessed  through the c i ty  sys tem for 
t rea tment ,  with the  except ion  of Armour & Co.  meat packing opera t ions .  The 
p lant  attemptsto maintain a .5 ppm chlorine res idual  in i t s  f inal  eff luent .  

8) Industr ial  eff luent  not  p rocessed  in c i ty  system: Armour & Co.  opera t ions  
provide a 2-cel l  anaerobic-aerobic w a s t e  treatment and odor control  fac i l i ty  for 
d ispos ing of w a s t e s  from a packing p lant  process ing an  average  of 1 ,450  head of 
c a t t l e  a month. The company recent ly  rece ived a n  antipollut ion award (in 1968) 
from the  Pacif ic  Northwest  Pollution Control Associa t ion  for i t s  s u c c e s s f u l  opera-  
tion of t h e s e  wastewater  t reatment f ac i l i t i e s .  

9) Ci ty  land a d j a c e n t  t o  s i t e  of t reatment plant: In addition to  the  municipal 
golf c o u r s e ,  the  c i t y  owns 15 a c r e s  of pas ture  ad jacen t  t o  the p lant .  This  pas ture  
is not irrigated a t  the  present  t ime.  

10) Dev ices  for monitoring of ground water:  The p lant  i t se l f  h a s  a wel l  used  
for secur ing plant  water  for miscel laneous  purposes including tha t  of drinking 
water  for plant employees .  The wel l  is dri l led ad jacen t  t o  the  p lant .  

11) Amount of water  appl ied  during the irrigation s e a s o n :  An average  of 4 
acre- fee t  per a c r e  is  used in  row-crop agriculture.  

1 2 )  Irrigation d i s t r i c t s :  Black Canyon ,  W e s t  Canyon ,  and Riverside Cana l  
Dis t r i c t  se rv ice  the agricultural  water  u s e r s  for most  of the  Nampa-Caldwell a r e a .  



13) Geologic data :  The treatment p lant  s i t e  is upon unconsolidated Pleisto- 
c e n e  f luviatal  Caldwell-Nampa Sediments and more recent  sediments  of c l a y ,  
s i l t ,  s a n d ,  and gravel .  There are outcrops of Snake River b a s a l t s  in  the  area of 
Nampa, and the  depth of the Pleistocene sediments  over th i s  older b a s a l t  i s  
variable and in most  p l a c e s  indeterminate. Sou th  of the c i ty  the Snake River 
Basalt  is exposed  a t  the surface .  In addition Indian Creek i s  located  in  a shal low 
val ley  of Recent f luviat i le  and eol ian  sediments  cons i s t ing  of c l a y s ,  s i l t s ,  s a n d s ,  
and gravel .  

Comments: Nampa h a s  very good potential  a s  a s i t e  for ter res t r ia l  d i sposa l  of 
wastewater .  Several  opt ions  can  be considered:  a)  i rr igate the  municipal golf course  
which is c lose ly  ad jacen t  to the  p lant ,  b) irrigate the pas ture  owned by the c i t y ,  
which is a l s o  ad jacen t  t o  the  p lan t ,  c) develop a program of ground water recharge 
v ia  high-rate applicat ion of effluent into spreading b a s i n s  or v ia  high-rate appl ica-  
tion in a ridge-and-furrow sys tem.  The lat ter  project might be  implemented on the  
15 ac re  plot or on land on the  opposite  s ide  of the  railroad and freeway embankments. 
The d e t a i l s  of economics and e f f i c i e n c i e s  of such a tertiary system des ign could 
be  determined a t  t h i s  s i t e .  The feas ib i l i ty  of year  round ter res t r ia l  d i sposa l  in the 
hydrogeologic environment characterized by the  Nampa-Caldwell a rea  could a l s o  b e  
inves t igated  here .  Such a s tudy need u s e  only a portion of the  effluent ava i l ab le  
from t h e  Nampa plant .  By using a portion of the  eff luent  the  amount of land area  
required could b e  res t r ic ted  to  a few a c r e s ,  thereby limiting the  amount of cap i t a l  
investment n e c e s s a r y  in the es tabl ishment  of such a pilot study. The pi lot  s tudy 
should include the determination of a system des ign for year-round ter res t r ia l  d is -  
posa l  tha t  would meet the requirements of cl imatic and geologic condit ions present  
in  th i s  portion of t h e  Sta te .  

Nampa offers  severa l  advantages  for such a pilot project .  First ly,  the qual i ty  
of effluent ava i l ab le  from the  plant  is  very good. Secondly,  the  c i ty  owns ac reage  
adjacent  t o  the plant  s i t e  which could b e  adapted to  a pi lot  s tudy.  Thirdly, the  
geologic condit ions a r e  accep tab le  with unconsolidated sediments of some depth 
overlying the  older Snake River b a s a l t s .  Satisfactory r a t e s  of infiltration and per- 
colat ion can  probably be rea l ized.  It  is probable tha t  the sediments  would reno- 
va te  t h e  effluent sa t i s fac tor i ly  prior to  i t s  entry into the b a s a l t  aquifer .  Indicat ions 
are  tha t  the  c i ty  is  cooperat ive and very progressive.  

Boise. (City data-Bob Griff i ths,  Commissioner of Public Works ,  Ross Dake ,  -- 
City Engineer, and Herb Hes te r ,  Plant Supervisor. Agricultural data - H. G .  
H.ilfiker, M .  B .  Calnon,  Doran Peterson,  Ada County AES ~ ~ e n t s )  

1) L,ocation of treatment Plant: The treatment plant  is located  on the north 
bank of t h e  Boise River, a l i t t l e  over $ mile w e s t  of the  Boise Ci ty  l imi ts .  

2 )  Dis tance  to  irrigated cropland: The plant is located  ad jacen t  to  one  of the  
Boise suburban a r e a s .  The Plantation Country Club golf course  is located approxi- 
mately 1 mile downstream from the plant .  The golf course  i s  on the north bank of 
the river. Extensive a r e a s  of pas tu re ,  including that  incorporated into the s i t e  of 
the  Ada County Fair Grounds,  are  located  approximately 1; miles downstream on 
the south bank of the s t ream.  In addi t ion ,  the Salvation Army i n  Boise owns 
property ad jacen t  to t h e  treatment plant .  This property is es t imated t o  be 30 to 
4 0  a c r e s  in extent  and is in pasture.  

3) Type of crop grown and fert i l izer  amounts applied: In the  a r e a s  adjacent  
to the plant or downstream from i t  and ad jacen t  t o  the  river t h e  land is mostly in 



p a s t u r e ,  with some h a y ,  smal l  g ra ins ,  and s i l age  corn.  Fert i l izer  amounts 
recommended a re  b a s e d  on recommendations published in  Extension Bulletin 
325 ( s e e  Tables 16 A and 16 B ) .  

4) Type of irrigation sys tem used :  For most of  the area  su r face  water is 
distr ibuted by c a n a l  t o  u s e r s  who apply  the irrigation water  v ia  flooding if the  
land i s  f l a t ,  and v ia  the u s e  of  corrugates of the  land is  s loping.  Farmers 
Union C a n a l ,  a  main l ine  c a n a l  t ransport ing irrigation water  t o  the  vicini ty of 
Dry Creek Valley and beyond,  p a s s e s  within .1 mile of the p lan t .  

5) Vertical l ift  necessa ry :  Approximately 15 fee t  of ver t ica l  l ift  would be  
n e c e s s a r y  i f  the  eff luent  were t o  be  ra i sed  from the outfal l  l ine  t o  the  e levat ion  
of the  pas ture  ad jacen t  t o  the  p lant ,  or t o  r a i s e  the effluent t o  the  e levat ion  of 
the  Farmers Union Canal  which p a s s e s  near  the  p lant .  

6) Amount of eff luent  handled per day:  In July the  high flow averages  about 
9 .5  mgd, while in March the  flow c a n  drop t o  5 mgd, although 6 .5  mgd w a s  the 
low monthly average  for 1966. 

7 )  Type of treatment: The Ci ty  of Boise provides secondary treatment with 
chlorinat ion for i t s  eff luent .  The c i ty  u t i l i zes  30 lb of chlorine a t  a  c o s t  of 
$1.80 t o  t rea t  e a c h  million gal lons  of ef f luent ,  with the  c i ty  paying $118 per ton 
for the  chlorine.  

8) Industr ial  effluent not p rocessed  in c i ty  sys tem:  Although the  l i s t  is in- 
comple te ,  severa l  meat-packing p lan t s  present ly  do  not u s e  c i t y  f a c i l i t i e s ,  in- 
cluding Dav i s  Packing and Custom Slaughter House .  

9) Ci ty  land ad jacen t  t o  s i t e  of t reatment plant:  The c i ty  owns no addit ional  
land beyond tha t  required for the  plant s i t e .  

10) Dev ices  for monitoring of grouild water: There are  some private w e l l s  
in the  area  of the  p lan t ,  and some have been monitored for various r e a s o n s  in  
the p a s t .  The ins ta l la t ion  of sha l low,  monitoring piezometers  would be  inexpensive  
and simple.  

11) Amount of water  appl ied  during the  irrigation s e a s o n :  The amount of water  
appl ied  i s  a s  high a s  5 t o  6 acre- fee t  per  ac re  in a r e a s  adjacent  t o  Boise .  

12) Irrigation d i s t r i c t s  and water  charges :  Farmers Union C a n a l  Dis t r ic t  
s e r v e s  the  agricultural  water  u s e r s  of the  immediate a r e a .  The c o s t  of water  
i s  $ 3  per ac re  for the s e a s o n ,  or around $ .  50 per acre-foot . This i s  one  of the 
lowest  c o s t s  of water  in the entire  Sta te .  

13) Geologic  da ta :  The va l l ey  a rea  adjacent  to  Boise River is composed of 
Recent f luviat i le  and e i l i an  sediments  a t  the  su r face ,  with Ple is tocene  Caldwell  
and Nampa sediments  and Idaho Formation c l a y ,  s i l t  and sand occurring in the  
benchlands  above the val ley  f loor.  Bedrock c o n s i s t s  of t h e  Snake River Basal t  
or Pl iocene a y e .  It i s  covered and in terca la ted  by unconsoliddted sediments  t o  
varying dep ths .  The area exper iences  water  t ab le  problems in  the  summer, and 
t h i s  fac t  p l a c e s  l imitat ions upon the agricultural  r euse  of wastewater  on the  
floodplain portions of the  river course .  On the south s ide  of the  stream s o i l  
profi les  commonly show a ca l i che  layer  12 t o  18 inches  below the su r face ,  while 
on the  north s ide  of the  stream the s o i l  profile i s  deeper .  Aiony the f la t  bottom 



l a n d  so l1  may  b e  c o ~ n p l e t e l y  a b s e n t  w i t h  t h e  e x p o s u r e  of r e m o v e d  R e c e n t  y r a v e l s ,  
a n d  t h e s e  g r a v e l  e x p o s u r e s  a n d  l a c k  of s o i l  a l s o  p l a c e  limitations u p o n  d q r i c u l t u r e .  

C o m m e n t s :  Thc s i t u a t i o n  i n  B o i s e  o f f e r s  s o m e  p o s s i b i l i t y  for s e v e r a l  m p a n s  
of t e r r e s t r i a l  d i s p o s a l ,  b u t  t h e  h igh  w a t e r t a b l e  i n  t h e  i m m e d i a t e  v i c l n i t y  of t h e  
trecitment p l a n t  l i m i t s  t h e  p o t e n t i a l  of e f f l u e n t  r e u s e  b y  a g r i c u l t u r e .  Therc  i s  a  
p o s s i b i l i t y  of c o o p e r a t i v e  p r o g r a m s  w i t h  t h e  P l a n t a t i o n  C o u n t r y  C l u b ,  w i t h  t h e  
Ada C o u n t y  r a i r  B o a r d ,  ancl w i t h  t h e  S a l v a t i o n  Army, i n  i r r i g a t i n g  s o m e  r e c r i \ d t i o n a l  
a n d  p a s t u r a g e  a r e a s .  But p o s s i b l y  t h e  m o s t  p r o m i s i n g  c o n s i d e r a t i o n  i s  tile 
possibility of d i v e r t i n g  t h e  e f f l u e n t  v i a  t h e  Farmers  Unlon C a n a l  t o  a r e a s  w h e r e  
h y d r o g e o l o g i c  p r o b l e m s  s u c h  a s  h i g h  w a t e r  t a b l e s  a r e  l e s s  s e r i o u s .  

M t .  Home a n d  &'I:. Home -- Air F o r c e  B a s e  (AFB) . ( C i t y  d a t a  - Jim R o s s ,  P l a n t  
S u p e r v i s o r .  AFD d a t a  - p h y s i c a l  p l a n t  p e r s o n n e l .  Agr icu l tu ra l  d a t a  - H .  M .  
E d w a r d s ,  G e m  C o u n t y  AES Agent)  

1) Locatlo11 of trc.atment p l a n t s :  T h e  c l t y  p l a n t  i s  approximately 1  m l l e  s o u t h -  
w e s t  of t h e  c l t y ;  t h e  ATB f a c i l l t y  1s l o c a t e d  o n  t h e  w e s t e r n  b o u n d a r y  of b a s e  
p r o p e r t y .  

2) D l s t a n c e  t o  irr igatccl  ~ r o p l ~ i n d :  lioth p l a n t s  a r e  a d j a c e n t  t o  l r r l g i i t ~ d  c r o p l a n d .  

3 )  Type of c r o p  g r o w n  a n d  f c r t l l i z e r  a m o u n t s  a p p l i e d :  P o t a t o e s  rind s u g a r  b e e t s  
predominate, w l t h  s o m e  p d s t u r c  a n d  h a y ,  An s v e r a g e  of 160 l b  of r i l t rogcn clnd 160 
112 of p h o s p h a t e  a r e  a p p l l e d  ciurl~lq tlitl .~cj r lcul tura l  s e a s o n .  

4) Type  of l r r i g a t i o n  s y s t e m  u s e d :  C o n s l t i e r a b l e  sprinkler lrr lgclt lon l f  
practiced, w i t h  m o s t  of t h e  w a t e r  drciwn from ~ ~ v e l l s  400  t o  6 0 0  f e e t  d e e p .  

5) Ver t i ca l  l l f t  n e c e s s a r y :  Vc r y  l l t t l e  l l i t  w o u l d  b e  n e e d e d  t o  a p p l y  t h e  
e f f l u e n t  t o  cultivated l a n d .  

6) /'imount of e f f l u e n t  h a n d l e d  p e r  d a y :  There  is l l t t l e  v a r l a b l l i t y  In  t h e  f l o w  
of vvastewater  l n t o  e l t h e r  f a c i l l t y .  The e f f l u e n t  a t  t h c  RFB v a r l e s  from . 7  t o  .9 mgcl, 
w h l l e  t h a t  from t h e  C l t y  of hilt. Home average : ;  arouncl . 7  mgd .  

7) Type of t r ~ d t n i c ~ l t :  Both i ac l l lL lcs  c o n s l s t  o f  a s e r l e s  of l a g o o n s .  At h l t  . 
Home t r e a t m e n t  1s p r o v l d c d  h y  4  l a g o o n s  w l t h  tot(11 s u r f a c e  a r e a  of  72 a c r e s .  
The  AFB f a c l l l t y  c o n s i s t s  of 3 l d q o o n s  w l t h  a  t o t a l  s u r f a c e  d r e a  of 64 a c r e s .  The  
e f f l u e n t  o u t f a l l  from thc. s y s t e m s  e m p t i e s  l n t o  t h e  c h a n n e l s  of l n t c r m l t t e n t  s r r e d r n s ,  
w h e r e u p o n  l t  p e r c o l a t e s  1nto  t h e  i_rrourLdwater o r  e v a p o r a t e s .  

8) I n d u s t r i a l  e f f l u e n t  n o t  p r o c e s s e d  In c i t y  s y s t e m :  T h e r e  i s  n o  i n d u s t r ~ ~ l l  
e f f l u e n t  a s  s u c h .  But t h e r e  is ~1 prob lem w i t h  f l iglht- l ine w a s t e s  d t  t h c  ATB w l ~ l c t ~  
i n c l u d e  p e t r o l e u m  d e r i v d t i v e s  ilnd o t h e r  c o m p o u n d s  w h i c h  (ire t o x i c  t o  p lc ln t  l i f e  
a n d  unf i t  for  a g r i c u l t u r a l  u t i l i z t i t ion  u n l e s s  t r e a t e d .  In s o m e  cd s c s  t l i i s  r'liglitlini. 
e f f l u e n t  may  h i n d e r  t h e  operC;t iol l  of t h e  l i lgoons  i n  r e n o v a t i n g  t h e  wastc~.~\ ; , i tc r .  

9) C i t y  l a n d  i l d j a c e n t  t o  s i t e  of trecitnlc~nt p l d n t :  T h i s  kopic applies  ill. t o  t ! ~ , '  
C i t y  o f  h l t .  Honie.  T h e  c i t y  owris 160 a c r e s  ,.idj;iccnt to Lhi: p j c i ~ ~ t ,  s*i!lic:ll : ,  l:>,i:;t,s 

t o  d 11e~1rby farm.  T h c  AFB h a s  c ~ n s i d e r ~ i i ~ l i ;  ~ r o p e r t y  wi thi l~i  thr: [~crir ;?(>t .cr  0; tllc 
p l a n t .  



of t h e  c i t y  p l a n t ,  and  both t he  c i t y  a n d  the  b a s e  depend  upon s e v e r a l  w e l l s  for 
t he i r  w a t e r  s u p p l y .  

11)  Amount of wa te r  a p p l i e d  during t h e  i r r iga t ion  s e a s o n :  This  is a  water -  
d e f i c i t  a r e a  from t h e  s t andpo in t  of s t o r age  and  d i s t r i bu t ion .  In dry y e a r s  t h e  
fa rmers  who r e c e i v e  w a t e r  from the  c a n a l s  t h a t  e x i s t  north of town may b e  l u c k y  
t o  g e t  a s  much a s  1  ac re - foo t  of w a t e r  pe r  a c r e  during t h e  ag r i cu l tu ra l  s e a s o n .  
In w e t  y e a r s  s u c h  a s  1969 t h e s e  fa rmers  may g e t  a s  much a s  3  a c r e - f e e t  pe r  
a c r e  for t he i r  c r o p s ;  t h e y  c a n  u s e  a l l  the  w a t e r  t h a t  is  a v a i l a b l e  a n d  would pre-  
fer 4 t o  6  ac re - f ee t  p e r  a c r e .  

12) I r r iga t ion  d i s t r i c t s :  Mounta in  Home Irr igat ion D i s t r i c t  i r r i g a t e s  4400 
a c r e s  north and  n o r t h e a s t  of t h e  c i t y .  Hood Corporat ion is a  deve lopmen t  company 
pumping w a t e r  ou t  of t h e  Snake  River s o u t h e a s t  of M t .  Home,  and  the re  is some  
p r iva t e  deve lopmen t  of l and  with d e e p  w e l l s  a n d  s p r a y  i r r iga t ion  in  a r e a s  a d j a c e n t  
t o  t he  w e s t e r n  boundary  of t h e  AFB. 

13) Geo log ic  da t a :  Botll a r e a s  h a v e  s o i l  ranging i n  t h i c k n e s s  from 15 t o  30 
i n c h e s  wi th  a c a l i c h e  l aye r  In p l a c e s  b e n e a t h  t h e  s o i l .  The Mt .  Home a r e a  is  
s i t u a t e d  upon unconso l ida t ed  P l e i s t o c e n e  s e d i m e n t s  of vary ing  d e p t h s ,  with 
b a s a l t  b e n e a t h  the  s e d i m e n t s .  The A r B  i s  s i t u a t e d  i n  a n  a r e a  which  d o e s  not  
c o n t a i n  P l e i s t o c e n e  s e d i m e n t s  t o  a n y  s i g n i f i c a n t  d e g r e e .  He re  the  b a s a l t  i s  
much c l o s e r  t o  t he  su r f ace  wit11 ou tc rops  occur r ing  f requent ly .  

Comments :  M t .  Home is a  very  promising a r e a  for the  u s e  of e f f l uen t  for 
i r r iga t ion .  The demand for wa te r  is c o n s i d e r a b l e ,  a n d  t h e r e  h a v e  b e e n  a t t e m p t s  
made a l r e a d y  t o  u t i l i z e  c i t y  e f f luen t  for i r r iga t ion  on the  c i t y  a c r e a g e  wh ich  is  
l e a s e d  t o  t h e  nearby  farm. The a t t e m p t s  a t  i r r iga t ing  wi th  c i t y  e f f l uen t  c o n s i s t e d  
of t h e  i n s t a l l a t i o n  of a  pump a d j a c e n t  t o  t h e  s e c o n d  l agoon  i n  t h e  s e r i e s  a n d  with- 
d rawing  t h e  water  from t h e  l agoon  d i r ec t l y  i n to  i r r iga t ion  d i t c h e s  for de l ive ry  t o  
t he  f i e l d s .  when  e f f l uen t  flowing i n t o  t h e  l a g o o n s  dwindled  i n  t h e  middle  summer 
per iod the  wi thdrawal  of i r r iga t ion  wa te r  had  t o  b e  s topped  b e c a u s e  wi th  t he  with- 
d r awa l  t h e r e  was  not  enough w a t e r  i n  t he  s e c o n d  and  third l agoon  t o  p reven t  t he  
occu r r ence  of odor  problems and  o ther  o f f e n s i v e  c o n d i t i o n s  from deve lop ing .  Wi th  
some c h a n g e s  i n  t h e  opera t ion  of and  i n c r e a s e s  i n  t h e  s i z e  of t h e  l agoon  s y s t e m  
i t  might  b e  p o s s i b l e  t o  make a la rger  quan t i t y  of t he  t o t a l  e f f l uen t  a v a i l a b l e  for 
ag r i cu l tu ra l  i r r iga t ion  for a  longer  per iod i n  t h e  summer.  

Good inq .  (C i ty  d a t a  - J .  C . Moore ,  Plant  Superv isor .  Agricul tural  d a t a  - 
Edward Koes t e r ,  Gooding Coun ty  AES Agent) 

1) Loca t ion  of t rea tment  p l an t :  The s e w a g e  t rea tment  p l an t  is l o c a t e d  approxi-  
mate ly  $ mile  w e s t  of town.  I t  is a d j a c e n t  t o  t h e  Big WoorJ C a n a l ,  and  t h e  f i na l  
e f f l uen t  is empt i ed  i n t o  t he  Li t t le  Wood River.  

2) D i s t a n c e  t o  i r r iga ted  c ropland:  Cropland  i s  a d j a c e n t  t o  t h e  p l an t .  

3) Type of c r o p  grown a n d  fe r t i l i ze r  amounts  app l i ed :  Alfalfa is t h e  number 
one  c rop  wi th  r e s p e c t  t o  t o t a l  a c r e s  p l a n t e d .  Number two  u s e  of l and  i s  p a s t u r e .  
Gra in  a n d  co rn  a r e  o ther  c r o p s  i n  the  r eg ion .  The u s u a l  amoun t s  of n i t rogen  a n d  
p h o s p h a t e s  a p p l i e d  t o  gra in  a r e  60 t o  50 pounds  r e spec t ive ly .  On co rn  100 pounds  
of n i t rogen  a n d  60 pounds  of p h o s p h a t e  a r e  a p p l i e d .  For pas tu re  a n d  a l f a l f a  t he re  



i s  r ea l t i ve ly  l i t t l e  fe r t i l iza t ion  prac t iced .  

4) Type of i r r igat ion sys t em used :  M o s t  of t h c  agr icu l tura l  i r r lyat ion i s  
by means  of cor rugate  or ridge-and-furrow t echn ique ,  with l i t t l e  sprinkler  
l r r igat ion.  

5) Vertical l i f t  n e c e s s a r y :  There would b e  negl ig ib le  l i f t  required t o  app ly  
the  eff luent  t o  nearby irr igated a c r e a g e ,  

6) Amount of e f f luent  handled  per d a y :  The high inf low of e f f luent  occur s  
in  t h e  summer; t he  volume averaging about  .6 mgd. In January and February the  
flow r e s u l t s  in  approximately .3  mgd of e f f luent .  

7) Type of t reatment:  Gooding provides secondary  t reatment  for i t s  domes t i c  
e f f luent  and  main ta ins  a ch lor ine  r e s idua l  of . 3  t o  .5 ppm. 

8) Indus t r ia l  e f f luent  no t  p rocessed  in c i t y  sys t em:  Mag ic  Valley Mea t  
Packing Company i s  l oca ted  some d i s t a n c e  ou t s ide  the c i ty  l imi t s  of Gooding ,  
and  d o e s  not  u t i l i ze  c i ty  f a c i l i t i e s .  In addi t ion  Gabr ie l  Packing Company pro- 
v i d e s  i t s  own t rea tment  s y s t e m .  

9) C i ty  land  a d j a c e n t  t o  s i t e  of t rea tment  plant :  The c i ty  owns  n o  land  
other  than  tha t  for the  p lant .  Gooding County owns  approximately 40 a c r e s ,  with 
8 a c r e s  in  g r a s s  a t  t he  county  fairgrounds 1 i  mi les  north of t he  t reatment  p lant .  

10) D e v i c e s  for monitoring of ground water:  The c i ty  water  supply  c o n s i s t s  
of w e l l s  dr i l led  t o  approximate ly  400 f ee t .  There a re  pr iva te  domes t i c  w e l l s  in 
the  rural a r e a  d a j a c e n t  t o  t h e  t reatment  p lant .  Springs and s e e p s  e x i s t  i n  the  
v i c in i ty  of t h e  Lit t le  Wood River which are  su i t ab ly  c l o s e  l o  s i t e s  of potent ia l  for 
app l i ca t ion  of e f f luent  t o  c r o p s .  

11) Amount of water  appl ied  during the  irri  d t ion  s e a s o n :  The ave rage  volume 7 - of wa te r  ava i l ab le  t o  i r r igat ion water  u s e r s  is 42 ac re - f ee t  per a c r e  for the  growing 
s e a s o n .  There is a n  abundant  supply  of water  i n  most  a r e a s ,  but  there  a r e  a r e a s  
of potent ia l ly  i r r igable  land  c l o s e  t o  the  plant  which d o  not  have  water  a t  t h i s  
t ime.  

12) Irrigation d i s t r i c t s :  Wendel l  North Side C a n a l  Company current ly  c h a r g e s  
i t s  u s e r s  $2.75 per acre-foot  for wa te r  during the  growing s e a s o n .  The Big Wood 
Cana l  Company c h a r g e s  $3.90 per acre-foot .  

13) Geo log ic  d a t a :  The s o i l  cove r  r anges  cons ide rab ly  i n  t h i c k n e s s .  Uncon- 
so l ida t ed  sed imen t s  cove r  por t ions  of t h e  b a s a l t  bedrock .  There a re  numerous 
b a s a l t i c  outcrops  in  t h e  a rea  of Gooding ,  re f lec t ing  the  r e l a t ive ly  thin veneer  of 
s o i l  and  sed imen t s  t h a t  cove r  port ions of t h e  a r e a .  

Comments:  There i s a n e e d  for more water  in  port ions of t he  agr icu l tura l  
a r ea  ad jacent  t o  Gooding.  A l o c a l  ve t e r ina r i an ,  Dr. Richard Stapp,  w a s  reported 
by t h e  Agricultural County Agent t o  have  purchased  r ecen t ly  a quar te r -sec t ion  of 
land  c l o s e  t o  t h e  p l a n t ,  and there is no water  r ight  e s t a b l i s h e d  for t h i s  l and .  
There i s  abundant  a c r e a g e  in  pas ture  and h a y  cropping ad jacen t  t o  the  p lant  which 
offers  p o s s i b i l i t i e s  for the  d i s p o s a l  of w a s t e w a t e r  i n  i r r igat ion.  But b e c a u s e  of 
the  var iab le  geology and sporadica l ly  th in  s o i l ,  on  s i t e  inves t iga t ion  n e e d s  t o  b e  
c o n d u c t e d  prior t o  implementat ion of a was tewa te r  r e u s e  program. 



J ~ r o m e .  (Ci ty  d a t a  - Wil l iam Odermot t e ,  C i t y  Manage r .  Agricul tural  
d a t a  - W .  G .  P r l e s t ,  Tcrome Coun ty  AES Agent) 

1 )  Locat ion of t rea tment  p l an t :  The t rea tment  p l an t  is  l o c a t e d  a b o u t  .1 
mile  fl-on? the  coun ty  fd i rgrounds ,  on t he  w e s t  s i d e  of t h e  Jerome c i t y  l i m i t s .  
I t s  ou t f a l l  l i n e  e m p t i e s  i n t o  a n  i r r iga t ion  d i t ch  p a s s i n g  ju s t  t o  t h e  w e s t  of 
t he  p l a n t .  This  d i t ch  e v e n t u a l l y  e m p t i e s  i n t o  the  Snakc  River.  

2) D l s t a n c e  t o  i r r iga ted  c rop land :  There i s  i r r iga ted  c rop land  and  p a s t u r e  
a d j a c e n t  t o  the  p l a n t .  

3) Type of c rop  grown and  fertilizer amounts  app l l ed :  Beans  , alfc] l fa ,  
cjraln, and  some p a s t u r e  a r e  l r r lga ted  ou t  of t h e  c a n a l  wh ich  c a r r l e s  J e r o m e ' s  
e f f l uen t .  

4) Type of i r r iga t ion  s y s t e m  u s e d :  S i n c e  the  l and  i s  rol l ing rdther  thdn f l a t  
and  l e v e l ,  co r ruga t e  irriy a t i on  i s  p rac t i ced  a lmos t  e x c l u s i v e l y .  

5) Vert lcal  l l f t  n e c e s s a r y :  S lncc  thc  e f f l uen t  a l r eddy  e m p t i e s  Into a  c a n a l  
for d l s t r l b u t l o ~ i  t o  l r r lya ted  a g r i c ~ i l t v r c ,  t he re  i s  no  l l f t  requl red  t o  distribute 
t h e  e f f l uen t .  

6) Amount of e f f l uen t  hand led  pcr  dcly: Jerome h a s  a  r e l a t i ve ly  c o n s t a n t  
volume of f l ow ,  wl th  peak  flow occurr lnq In t h e  wlnter  months  when 1.2 mgd 
of e f f luen t  a r e  p r o c e s s e d .  In t h e  summer nlonths t he  vo lume may b e  r educed  to  
.9 mgd. Creamery  w a s t e  from Ida-Genl Cre(in1ery c o n s t i t u t e s  57% of t h e  t o t a l  eff lu-  
e n t  h a n d l e d .  

7) Type of t rea tment :  Thc c i t y  p rov ides  secoindary t r ea tmen t  for i t s  e f f l uen t  
wi th  a n  e s p e c i a l l y  heavy  app l i ca t i on  of ch lo r ine  for t h e  f ina l  e f f l uen t .  In  t h e  
win te r  when  the  e f f luen t  i s  no t  d i lu ted  wi th  i r r igat ion w a t e r  t h e  c i t y  ddds  45 
pounds  of ch lo r ine  per d a y  t o  t he  e f f l uen t .  In the  summer 2 5  pounds  pe r  d a y  
a r e  a d d e d .  The c o s t  of thc  ch lor ino  i s  15.5C per pound.  The s y s t e m  is p r e s e n t l y  
over loaded  during pe r iods  of ope ra t i on  for i ndus t r i a l  p o t ~ t t o  p r o c e s s i n g  by Icing 
of Spuds  C o .  

8) Indus t r i a l  e f f l uen t  no t  processcld in  c i t y  s y s t e m :  All i ndus t r i a l  s o u r c e s  
of e f f l u e n t  wi th in  tho  c i t y  l i m i t s  of Je rome a r e  now p r o c e s s i n g  the i r  w a s t e s  i n  
t he  c i t y  t rea tment  p l an t .  In 1964 the  c i t y  had  o n e  spec i i l l  u s e r ,  Ida-Gem Cream- 
e r y ,  cont r ibu t ing  a  hydrau l ic  lo.lding of .4 mgd a n d  a n  organic  load ing  of 352 ppm 
or a b o u t  1174 pounds  of ROD. S incc  1964 t h e  c i t y  h a s  a c c e p t e d  ano the r  s p e c i a l  
u s e r ,  King of Spuds  P roces s ing  Company.  When t h e  King of Spuds  i s  in  ope ra t i on  
t h e  t r ea tmen t  p l an t  h a n d l e s  a n  inf low of e f f luen t  e q u i v a l e n t  t o  t he  in f low from a  
popula t ion  of 2 0 , 0 0 0  p e r s o n s ,  which i s  14 ,000  a b o v e  t h e  d e s i g n  c a p a c i t y  of t he  
p l an t .  A bond e l e c t i o n  w a s  s chedu led  i n  Ju ly  of 1968 t o  ~ jpp rove  the  c o n s t r u c t i o n  
of  add i t i ona l  f a c i l i t i e s  t o  h a n d l e  t h i s  i n c r e a s e d  volume of w a s t e s .  At t he  t ime 
of obse rva t ion  i n  March  of 1969 c o n s t r u c t i o n  of t h e  n e e d e d  add i t i ona l  t rea tment  
f a c i l i t i e s  hdcl no t  b e e n  s t a r t e d .  

9) C i t y  l and  a d j a c e n t  t o  s i t e  of t r ea tmen t  p l an t :  There a r e  1  t o  2 a c r e s  of 
l and  i n  add i t i on  to  the a c r e a g e  inc luded  in  t h e  p l an t  s i t e ,  and  t h e  add i t i ona l  l a n d  
wi l l  b e  incorpora ted  i n to  a n  ae rd t ed  l agoon  and  a  s e c o n d  f i l t e r  which  a r e  t o  b e  
added  t o  t he  p r e s e n t  f a c i l i t i e s  i n  t h e  nex t  yea r  (1970).  



10)  D e v i c e s  for moni tor ing of g round  w a t e r :  The c i t y  w a t e r  s u p p l y  is from 
d e e p  w e l l s  d r i l l e d  a n  a v e r a g e  of 280 f e e t  i n t o  t h e  u n d e r l y i n g  b a s a l t .  There  a r e  
f e w  d i s c h a r g e  p o i n t s  s u c h  a s  s p r i n g s  or  s e e p s  a p p a r e n t  from s t u d y  of topograph-  
i c a l  rrlaps, a n d  t h e  w a t e r  t a b l e  i s  q u i t e  f a r  b e l o w  t h e  s u r f a c e .  T h i s  m e a n s  t h a t  
moni to r ing  g r o u n d  w a t e r  might  b e  d i f f i c u l t .  M o s t  f a rms  d o  h a v e  100 t o  200 foot  
d o m e s t i c  w e l l s .  

11.) Amount of w a t e r  a p p l i e d  dur ing  t h e  i r r i g a t i o n  s e a s o n :  F a r m e r s  i n  t h e  
a r e a  a p p l y  a l l  t h e  w a t e r  t h a t  t h e y  c a n  g e t  from t h e  r e s p e c t i v e  i r r i g a t i o n  d i s t r i c t s  
t o  t h e i r  c r o p s .  T h i s  u s u a l l y  m e a n s  a n  a v e r a g e  o f  4  t o  4; f e e t  of w a t e r  per  a c r e .  

12)  I r r iga t ion  d i s t r i c t s  a n d  w a t e r  c h a r g e s :  The  N o r t h s i d e  C a n a l  D i s t r i c t  
s e r v e s  t h e  w a t e r  u s e r s  i n  t h e  Je rome a r e a ,  c h a r g i n g  $ .  4 8  per  m i n e r ' s  i n c h  (85 
t o  90C p e r  a c r e - f o o t )  . 

1 3 )  G e o l o g i c  d a t a :  The  g e o l o g y  c o n s i s t s  of 1c;va f l o w s  of S n a k e  River B a s a l t  
w h i c h  a r e  m a n t l e d  wl th  a l l u v l a l  a n d  e o l i a n  d e p o s i t s  of g r a v e l ,  s a n d  a n d  s i l t  t o  
d e p t h s  of up  t o  50 f e e t .  In many  p l a c e s  a d j a c e n t  t o  J e r o m e  t h e  b a s a l t  is e x p o s e d ,  
arid s o i l  d e p t h s  r a n g e  from 0 t o  15 f e e t .  There  is n o  problem wi th  a  h igh  w a t e r  
t a b l e  i n  t h e  J e r o m e  a r e a .  

C o m m e n t s :  O n c e  t h e  e x p a n s i o n  of f a c i l i t i e s  i s  a c c o m p l i s h e d  t o  a c c o m m o d a t e  
s p e c i a l  u s e r s  s u c h  a s  King of S p u d s  C o . ,  t h e r e  w i l l  b e  l i t t l e  n e e d  t o  s u g g e s t  a  
m o d i f i c a t i o n  of t h e  c i t y ' s  p r e s e n t  s y s t e m  of d i s p o s a l  of e f f l u e n t .  In  t h e  summer 
m o n t h s  t h e  c i t y ' s  w a s t e w a t e r  i s  i n c o r p o r a t e d  i n t o  t h e  i r r i g a t i o n  w a t e r  of t h e  c a n a l  
d i s t r i c t  a n d  i s  a p p l i e d  t o  c r o p s  in t h e  a r e a .  In t h e  w i n t e r  t h e  e n t i r e  f l o w  i n  t h e  
c a n a l  c o n s i s t s  of e f f l u e n t  from t h e  t r e a t m e n t  p l a n t .  After h e a v y  c h l o r i n a t i o n  t h e  
e f f l u e n t  i n  t h e  c a n a l  i s  u t i l i z e d  for s t o c k  w a t e r  y e a r  round o n l y  100 y h r d s  from t h e  
o u t f a l l  l i n e .  In  1964 t h e  c i t y  e x p e r i e n c e d  odor  p r o b l e m s  a n d  o t h e r  o f f e n s i v e  c o n -  
d i t i o n s  a l o n g  t h e  c o u r s e  of t h e  c a n a l  i n  t h e  w i n t e r .  T h i s  o c c u r r e d  b e c a u s e  t h e  
ciirlal c o m p a n y  i n  1964 c e a s e d  t o  d i v e r t  w a t e r  th rough  t h e  d i t c h  o n  a  year - round  
hcis is  a n d  t h e  t o t a l  f low from t h e  t r e a t m e n t  p l a n t  w a s  t o o  l i t t l e  in  v o l u m e .  Odor  
p r o b l e m s  o c c u r r e d  a s  t h e  e f f l u e n t  s t a g n a t e d  In  t h e  c a n a l  b e d  a n d  b e c a m e  a n a e r o b i c ,  
But i n  1967 t h e  c l t y  i n c r e a s e d  i t s  f low of fincll e f f l u e n t .  T h i s  r e s u l t i n g  i n c r e a s e  
i r ;  t h e  v o l u m e  of e f f l u e n t  h a s  s u b s e q u e n t l y  e l i m i n a t e d  o f f e n s i v e  c o n d i t i o n s  a l o n g  
t h e  c a n a l  c o u r s e ,  Very l i t t l e  of t h i s  increased f l o w  of e f f l u e n t  r e a c h e s  t h e  S n a k e  
R i v e r ,  cis t h e  bu lk  of i t  i n f i l t r a t e s  t o  t h e  g round  w a t e r  r e s e r v o i r  through t h e  b e d  of 
t h e  c a n a l .  The G e m  C;ounty A g e n t ,  Mr .  Wi l l i am P r i e s t  l i v e s  a d j a c e n t  t o  t h e  c a n a l ,  
d o w n s t r e a m  from t h e  c i t y  t r e a t m e n t  p l a n t .  H i s  d o m e s t i c  w e l l  i c  ,in j n c a s e d ,  175 
foo t  h o l e ,  a n d  h a s  b e e n  c h e c k e d  for c o n t a r n i ~ ~ a t i o n .  The w e l l  s a m p l e s  h a v e  s h o w n  
n o  p r o b l e m s  w i t h  n i t r a t e s  o r  b a c t e r i a ,  e v e n  though  t h e  w e l l  i s  i n  t h e  v i c i n i t y  of 
th.e c a n a l .  

Buhl .  ( C i t y  d a t a  - L o r e n c e  F a w c e t t ,  P lan t  S u p e r v i s o r .  Agr icu l tu ra l  d a t a  - 
D o n a l d  Youtz ,  Oliin G e n n ,  Twin F a l l s  C o u n t y  AES Agents )  

1) L o c a t i o n  of t r e a t m e n t  p l a n t :  The  Buhl p l a n t  i s  l o c a t e d  o n  t h e  e d g e  of t h e  
1 b a s a l t  p l a i n ,  o v e r l o o k i n g  t h e  c a n y o n  of t h e  S n a k e  River;  i t  is a p p r o x i m a t e l y ,  

mi le  n o r t h w e s t  of t h e  C i t y  of Buhl .  The  c a n y o n  is 750  f e e t  d e e p  ( e l e v a t i o n  of t h e  
p1.ant i s  3670  f e e t  a n d  e l e v a t i o n  of t h e  r i v e r  s u r f a c e  is 2920  f e e t ) ,  a n d  t h c  rc1ii.i 
c o n s i s t s  of a  s t e p - l i k e  s e r i e s  of h i l l s  wi th  s m a l l  s t r e a m  c h a n n e l s  c u t t i n g  and  
d l s e c t i n g  t h e  h i l l s .  The r e s u l t  is a r u g g e d  e x p a n s e  which  s t r e t c h e s  L I W ; I ~  from 
t h c  plc]nt  s i t e  for  3; m i l e s  t o  t h e  S n a k e  River .  



2 )  Distance to irrigated cropland: Pasture i s  adjacent to the treatment 
plant s i te .  

3) Type of crop grown: In the areas  adjacent to the city but south of the 
treatment plant s i t e  crops consis t  of hay and grain,  sweet corn in the  more 
nearly level a r eas ,  with sugar beets  and potatoes in l e s se r  quanti t ies.  Fer- 
t i l izer amounts applied vary from 30 to 120 lb of nitrogen for corn and sugar beets  
and potatoes ,  and from 30 to  120 pounds of phosphate on the row crops.  

4) Type of irrigation system used: When surface water from cana ls  is used ,  
corrugated irrigation predominates. When the irrigation water i s  pumped from 
wel ls  the usual means of distribution i s  via spray-irrigation (sprinklers). 

5) Vertical lift necessary: To apply effluent from the treatment plant t o  
pasture requires no lift because pasture land l i e s  a t  elevations lower than that  
of the plant. 

6) Amount of effluent handled per day: There i s  evidently no real  seasonal i ty  
in the flow of effluent to the plant,  and the average volume i s  approximately .6 
mgd, of which . 3  mg is domestic,  and .3 mg is wastewater from the Pet Milk 
plant in Buhl. 

7) Type of treatment: The city ut i l izes  a ser ies  of aerated lagoons; the  
area of water surface was inadvertently omitted from the data obtained. 

8) Industrial effluent not processed in city system: Green Giant Company 
near Buhl presently i s  irrigating with the wastewater from i t s  canning and other 
food processing operations. Carter Packing Company ut i l izes  a lagoon of 
limited surface area.  Two other meat packing companies utilize sept ic  systems. 
These companies, in the vicinity of Buhl, are Armour Meat Company and B & L 
Meat Packers. 

9) City land adjacent t o  s i t e  of treatment plant: There is no additional 
city-owned property adjacent to  the  s i te .  

10) Devices for monitoring of ground water: There are several  deep wel ls  
in the a rea ,  including city wel ls  down t o  1000 feet  in the  basal t .  Each rural 
residence a l s o  has  private domestic wel ls .  There are a l s o  numerous springs 
and seeps  that will allow the monitoring of ground water. 

11) Amount of water applied during the irrigation season:  The amount of 
water applied will vary between 3 to 4 acre-feet per acre ,  with a l l  the water 
that i s  needed generally made available to those agricultural water users  located 
in a reas  served by cana ls .  

12) Irrigation dis t r ic ts  and water charges: Twin Falls Canal Company takes  
water into their  canal  system a t  Murtaugh, from Milner Reservoir. The charge 
for water is $2 to  $2.50 per acre  for the season ,  or $ .50 to  $ .  60 per acre-foot. 

13) Geologic data:  The basal t  plain above the Snake River Canyon cons i s t s  
largely of Upper Pliocene lava flows in sheet-like bodies from the Idaho Group, 
with Upper Pliocene lake and stream deposits  characterized by massive layers  
of s i l t ,  layers of cemented sand ,  and gravels of miscellaneous origin interbedded 



with the  b a s a l t .  The s o i l  i s  a sha l low p h a s e  of t he  Portncuf Si l t  Loam of 
eo l i an  o r ig in ,  varying in depth from 0 t o  20 f ee t .  In the  canyon b r e a k s ,  
P l iocene  b a s a l t s  a r e  in te rbedded with conso l ida t ed  sedimentary  rock of t h e  same  
a g e .  In the canyon d e p o s i t s  of Mel lon  Gravel  (boulders ,  c o b b l e s  and pebb les  of 
b a s a l t )  and  a l luv ia l  s t ream d e p o s i t s  a l s o  occur .  

Comments:  The ef f luent  from the Buhl lagoons  is u t i l ized  p resen t ly  by Mr.  
LaVel Lyon t o  i r r iga te  pas tu re  be low the ou t f a l l  l i ne  from the  l agoons .  Arrange- 
ments  have  b e e n  made t o  coopera te  with Mr. Lyon i n  a  program t o  monitor the  
renovat ion  of t h e  e f f luent  a s  i t  pe rco la t e s  through t h e  s o i l  column of t h e  s l o p e  
l and  in  pas tu re .  In add i t ion ,  the Green Giant Company h a s  ag reed  t o  a  coopera-  
t ive  s tudy  program of their  i r r igat ion with was tewa te r  from food p rocess ing  opera-  
t i ons  a t  Buhl. The f ac t  t h a t  two such  programs of  appl ica t ion  of e f f luen t  a re  
funct ioning a t  t h i s  t ime provides  a n  i d e a l  opportuni ty t o  e s t a b l i s h  t h e  operat ing 
ec:onomics of s u c h  a  s y s t e m  of te r t ia ry  rec lamat ion  of w a s t e w a t e r .  It would be 
a d v i s a b l e  for t h e  o ther  p rocess ing  companies  in  the  a r e a  to  look in to  t h e  poss i -  
b i l i ty  of t e r r e s t r i a l  renovat ion .  

Twin Fa l l s .  (City d a t a  - Earl Fullmer, Treatment Plant Superintendent .  
~ g r ~ c u l t u r a l  da t a  - Donald Youtz, Olan  Genn ,  Twin Fa l l s  County AES Agents) 

1) Locat ion of t reatment  plant :  The Twin F a l l s  p lan t  is loca ted  a t  a n  e l eva -  
t ion of 3160 f e e t ,  on  a  bench  area  a t  the  bottom of t h e  Snake  River Canyon app- 
roximately 2; m i l e s  nor thwest  of Twin F a l l s .  The e l eva t ion  of t he  c i t y  i f  approxi- 
mately 3700 f e e t ,  s o  the  canyon is 540 f e e t  d e e p  to the  t reatment  p l an t .  The 
Snake River h a s  i n c i s e d  a  ve r t i ca l ly  wal led  canyon a t  t h i s  point .  

2) D i s t a n c e  t o  i r r igated cropland:  There is some orchard a c r e a g e  ad jacen t  
t o  the  p l a n t ,  and downstream from 1; to  3 mi les  addi t ional  land  is in  pas tu re .  

3) Type of c rop  grown and fer t i l izer  amounts  applied:. Because  of t he  s i tua -  
t ion of t he  p lant  s i t e ,  i t  would uneconomical  a t  t h i s  t ime t o  cons ide r  pumping 
the  t rea ted  was tewa te r  back  up t o  the top  of t h e  canyon rim for appl ica t ion  t o  
rcrw c rops .  The canyon bottom i s  most ly pas ture  in addi t ion  t o  the  aforementioned 
orchard .  The amounts  of fe r t i l izer  appl ied  a r e  not known a t  t h i s  t ime.  

4) Type of i rr igat ion sys tem used :  This  information for t h e  l imited area of 
agr icu l tura l  land  i n  t h e  canyon bottom is not  known. 

5) Vertical l i f t  n e c e s s a r y :  There i s  a  poss ib i l i t y  tha t  i f  i t  were determined 
f e a s i b l e  t o  t ranspor t  the  was tewa te r  v i a  canill  or pipe downstream to agr icu l tura l  
land  mentioned previous ly ,  t ha t  gravi ty flow would be  adequa te .  

6) Amount of e f f luent  handled per day:  The c i t y ' s  flow of eff luent  i s  r e l a t ive ly  
cons tan t  a t  approximately 3 mgd, but  4 t o  5 mgd is an t i c ipa ted  when the  secondary  
t reatment  fac i l i ty  i f  comple ted .  The c i ty  wi l l  t r ea t  much of the  indus t r ia l  was te -  
water  produced ir, the v ic in i ty  of Twin Fa l l s  when i t s  s econdary  fac i l i ty  i s  con- 
s t ructed.  

7)  Type of t reatment:  Present ly  Twin Fa l l s  provides primary t reatment  with 
ch lor ina t ion .  The c i t y  u t i l i z e s  59 lb  of ch lor ine  per million g a l l o n s ,  and  i s  
present ly  paying $124 per ton for the  ch lor ine .  

8) Indus t r ia l  e f f luent  not  p rocessed  in c i t y  sys tem:  Severa l  food p rocess ing  
p l a n t s ,  a  s t a rch  p l a n t ,  and  s e v e r a l  meat  packing p lan t s  do  not u t i l ize  c i t y  fac i l -  
i t i e s  a t  t h i s  t ime.  The spec i f i c  company names  were not  a v a i l a b l e ,  and t h o s e  
fjrms l i s t e d  in  Tables  14 and 15R and 15B may or may not a t  t h i s  t ime be  emptying 



in to  c i t y  sewer  l i n e s .  

9) C i ty  land ad jacen t  t o  plant:  The c i t y  owns a to ta l  of 2 8 a c r e s  a t  t h e  
s i t e ,  and in addit ion owns a community golf course  on the  opposi te  bank of 
the  Snake River and approximately 1 mile ups t ream.  If the  c i t y  were t o  con- 
template the  irrigation of i t s  land ad jacen t  t o  the  plant ,problems could occur 
with a n  inadequate  hydrogeologic environment b e c a u s e  of shal low s o i l ,  
faul ted and  f i ssured  bedrock,  and other  a s s o c i a t e d  problems. More inves t i -  
ga t ion  in to  t h e  structure of the  so i l  and underlying s t r a t a  i s  n e c e s s a r y .  

10) D e v i c e s  for monitoring of ground water:  Some domest ic  we l l s  a re  in 
u s e  for rural  r e s i d e n c e s  in  t h e  canyon ,  but the  e x i s t e n c e  of s u c h  w e l l s  in  the  
v ic in i ty  of t h e  treatment plant  h a s  not been  determined.  Springs and s e e p s  
occur  in quant i ty  in  t h e  b a s a l t  cliffs above the  p lan t ,  but  d i sappear  in to  the  
a l luvia l  d e p o s i t s  of t h e  benchland upon which the  p lant  i s  loca ted .  Ground 
water  d i scharge  points  may e x i s t  in the  s l o p e s  downstream from the  p lant  s i t e .  

11) Amount of water  appl ied  during the  irrigation season :  This  information 
h a s  not been determined for those  a r e a s  of agricultural  land in the  canyon bottom. 
I t  is s a f e  t o  a s s u m e ,  however ,  tha t  if i rr igated agriculture i s  prac t iced  in t h e s e  
a r e a s ,  water  u s e  wil l  para l le l  t h a t  in  ad jacen t  but  h igher  a r e a s ,  which usua l ly  
a v e r a g e s  approximately 4 ac re - fee t  per ac re  for the  growing s e a s o n .  

12) Irrigation d i s t r i c t s :  There a r e  n o  c a n a l s  e s t a b l i s h e d  in t h i s  portion of 
the  r iver  canyon.  

13) Geologic  da ta :  The b a s a l t  exposures  are  la rgely  from t h e  Lower Plio- 
c e n e  a g e ,  and  a re  predominantly porphyritic.  There a re  some d e p o s i t s  of Mellon 
Gravel  (boulders ,  c o b b l e s ,  and  pebb les  of basa l t )  in  port ions of the  canyon floor. 
The topso i l  r anges  from 0 t o  severa l  f e e t ,  with f luvia t i le  and eol ian  d e p o s i t s  of 
c l a y s ,  s i l t s ,  s a n d  and gravel  ranging g rea t ly  in  depth .  

Comments: Although the  s i t e  of t h e  p lant  i s  poor from the  s tandpoint  of 
a c c e s s  t o  agricultural  l and ,  there a re  some poss ib i l i t i e s .  The wa te r  t ab le  is  
not a problem, and there is an ex ten t  of pas tu re  ava i l ab le  downstream on the  
canyon bottom. Mr. Alfred Urie h a s  80 a c r e s  20 miles downstream; Mr. Gerald 
Taylor h a s  100 a c r e s  ad jacen t  t o  the  plant; and Mr. Dick Cameron owns some un- 
c l ea red  land and some irr igated land downst ream,  a l l  in t h e  floor of the  canyon.  
The community-owned country c lub  on t h e  north s i d e  of the  stream lies a t  e l eva -  
t i o n s  equa l  t o  or higher b y  some 150 fee t  than t h a t  of t h e  treatment p lant .  If one 
were t o  cons ide r  i rr igat ion of fairways and other g r a s s y  a r e a s  with eff luent  a t  t h e  
country c lub  s i t e ,  i t  would b e  n e c e s s a r y  t o  t ransport  the  ef f luent  a c r o s s  the  
Snake River and then pump i t  up t o  t h e  e l e v a t i o n s  of the  var ious  fa i rways .  Another 
problem with t h i s  cons idera t ion  is t h e  f a c t  t h a t  there  i s  a plentiful  supply  of 
water  for p resen t  i rr igat ion requirements on t h a t  s i d e  of the  canyon.  Twin F a l l s  
h a s  abandoned surface  wa te r  withdrawn by c a n a l  from Milner reservoi r  a s  i t s  
source  of domest ic  wa te r ,  and now pumps from t h e  abundant  spring flow of water  
a t  Blue Lakes  a l c o v e  on the  north s i d e  of t h e  canyon.  The addi t ional  e x p e n s e  of 
pumping t h i s  water  a c r o s s  t h e  r iver  and lifting i t  approximately 450 f e e t  t o  t h e  
e levat ion  of the  c i t y ,  with a horizontal  carry of  3 mi les  to  the  c i t y  l imi t s ,  i s  s t i l l  
less expens ive  than tha t  of t rea t ing  the  polluted water  withdrawn original ly from 
the  re se rvo i r ,  which  original ly w a s  transported v i a  c a n a l  and gravity flow. 



P , ~ i r l c ~  ( C i t y  clata - Leonard  S t a k e r ,  P l a n t  Supervisor, l i g r ~ c u l t u r , ~ l  d a t a  - 
-_AS 

r!c> ( ' a s s l a  C:ounty AES Agt.iit) 

I )  L . o c i ~ t l ( ~ n  of t r e a t m e n t  p l a n t :  Tlic? lxajor por t ion  of Bur ley  i s  l o c a t e d  on 
tile sot~tki  s i d e  o i  t h e  Sri;i;L-e Rivcr;  i t  i s  t o  i- m i l e  frorn t h c  s t r e a n ]  b a n k .  'The 
t.l;>ltnlc!-tt p l a n t  L S  loceitc~cl b e t w e e n  t h e  northecis: c o r n e r  of t h e  c i t y  c!:~ci t!;c s t r e a m .  
T i l e  s i t e  i s  p o o r l y  d r a i n e d  a n d  s u b j e c t  to  f loodi~lc j  ciurinc-- hlgii  w a t e r .  

I 2) 11ists1ir.c t o  il-riyatcci c rop la i ld :  I t  i s  ;1pprosir:l~1telv 1, miles t o  ir~-l;.~ltecl 
c i ~ ~ . l ~ ~ ~ l t u r a l  l i i l ld,  a n d  2 m l l e s  tc-r thc: n e d r e s t  i r r lg , l t ion  c a n a l .  

3 )  'Type o i  c r o p  grow:? 2nd  fer:l!izcr a r n o ~ ~ i ? t s  c~ppl ic t - i :  Row c r o p s  p r r c i o ~ n l r i ~ ~ t e  
but s p e c i f i c  iiiformcitlon I Z  r ! c ~ t  avallclL>lc b e c a u s e  a t  t h e  t l n c  of i i e l d  o b s e r v a t i o n  
?!icri? WCIS n o  cour:ty i ~ y e ~ i t  t l s s iy r l ed  t o  C; is  s l a  C o u n t y .  

4) Type of ir.rlqati (111 s y s t e m  u s e d :  The t o p o q r a p h y  s u q g e  s t s  t h a t  flooci 
~rrjqiiti .o!i i s  p o s s i l - ~ l c  i n  t ! ~ c  l e v e l  ; i r e a s ,  wi th  c o r r u r j ~ i t e  in  t h e  farn?ing p l o t s  
hal~i ! iy  111cji:el. r t : l ic f .  Rut n n c c  m o r e ,  n o  s p c c l f i c  in fo rmat ion  i  s ava i l r lb le  . 

5) iJel t i c a l  l i f t  1 1 c c e s s a r y :  A 35  f o o t  l l f t  ~ v o u l d  h e  r e q u i r e d  t o  move  t h e  
efflueiit i ror!~  t h ~  e l e v c ~ t i o n  o f  tI1.r i r ca t~ : l en t  p h n t  t o  t h e  elevation of t h e  ne i j r e s t  
cC1:ldl ~ h 1 ~ ; ' i  c o u l d  b e  u s c d  tor thi: t r d n s p o r t  of t h e  c r f l u c n t  t o  i r r i g a t e d  farm lanci. 

6) An~c~url t  of cf f lae l - i t  !~z ,nd led  pc;r- clay: r iurley e x p c r l e n c e s  p r o b l e m s  w i t h  ~i 

hirr1.i water t a b l o  a ~ i d  i ~ l f l l t r d t l o r i  of g r o u n d  tvci:.er I n t o  i t s  c i t y  s e w e r  s y s t e m  clur- 
in?! t!ic m o n t h s  of i r r i g a t i o n .  Tile higl; f low o c c u r s  i n  t h e  l a t e  s u m m e r ,  w i t h  1 . 7  
rllgd of intlov.7 d u r i n g  A u g u s t ,  In hfIarch t h e  f low m a y  d r o p  t o  a s  l i t t l e  a s . 6 5  n:gd. 

7)  Tvpc  of t r t~ i i tmer l t :  Thp ~ 1 : ) ~  utl1lzc.s s c r l c s  of l a g o o n s ,  w l t h  n o  c h l o r i -  
n a ' : ~ o n  of t h r  f l n , ~ l  effluent. 

8j Incius t r i ,~ l  e f f l u e n t  n o t  p r o c e s s e d  i n  cit17 systcin-t: j. R .  S implo t  C o . ,  
HUI- ley  Pr-ocess incj ,  O r e - l d a  ( t w o  pliii;ts In tile r cc j lon) ,  A A P ,  iinti D e l  M o n t e  
;ill p r o c e s s  food  p r o d u c t s  ,11:d t r e a t  Llicir ~ v a s t e w ~ i t e r  wi th  l d g o o n s .  B o i s e -  
(~ : ; i scade  p a p e r  b o a r d  mi l l  ~ I ~ S O  t r e a t s  i t s  own w a s t e w i l t e r .  There  a r e  scver i i l  
r,lc?at packlncj  p l a n t s  i n  B t ~ r l e y ,  ;1:111 i t  1s n o t  ::;low11 a t  t h i s  t i m e  w h e t h e r  o r  n o t  
t h i . s e  firrns t r e ~ i t  their. own c i l l u e ~ i t  or u t l l i z c  c i t y  i a c i l i l i e s .  Arnoiicj t l l c s c  i i rn- is  
a r c  Armour M e a t  Conipal l !~  a n d  B & L M / \ d t  13;ickprs. 

9 )  C i t y  l a n d  C i d ~ a c c n t  t o  s l t e  o f  t re ; i t !ne~l t  p lCin t :  T h e r e  is n o  l d n d  In  c ~ d d l t ~ o n  
t o  t h e  plci]lt  s l t e  w h ~ c h  1s 0wnt.d b y  t h e  c l t v  1 1 1  t h c  ri-cjlon of t h e  tre,itrllent p l a n t .  

10) D e v i c e s  for  monitoring of grouilcl wi1t(7r: The cit17 u t i l i z e s  d e e p  w e l l s  
(2.40 f e e t )  for i t s  d o n ~ e s t i c  w a t e r  s u p p l y ;  thcsc? w e l l s  caul(-1 h e  u s c d  t o  m o c l t o r  
q r o u n d  w d t e r  lllidei- a  prosrani  of i r r iyci t io~i  w i t h  was tcw;~ tc . r .  T h e r e  ,ire n u m e r o u s  
p r i v a t e  d o m e s t i c  w e l l s  for  r u r a l  r e s i d e n c e s  iri t igr icul tur i l l  a r .eas  sout l i  of t h e  
c 1 t.\/ . 

1 1 )  Anlount of wciti:r c7pplied u u r i n ~ l  tlie j i - i : i ~ ~ ~ ~ t i o n  S C C I S O I ~ :  T l i c se  d a t a  w c r e  
n o t  obtc i ined,  b u t  t h e  ficjurc s h o u l d  f o l l o w  t h c  pcittern tlidt l:c~s bee11 est;ib!isi?ccl 

1 !ol o t h e r  ~ l r e ~ i s  of t11ci S tc i t e ;  thi: t  i s ,  bet wee:^ 3 iinil 4, cicre- t c ~ : ~ t  of ir.riqdl-101i 
w;,ter p e r  C : C ~ F ?  tire ilppljeci d u r ~ n y  thc  i r r i g ~ i t l c n  scdson.  



12) I r r i g a t ~ o n  d l s t r l c t s  and  wa tc r  c h a r g e s :  Datci on l r r lgat lon d l s t r l c t s  arid 
water  char r jes  were  not available. 

13) Geo ing ic  d a t a :  The Burley a r e a  i s  cove red  primarily by  al luvium of 
P l e i s tocene  o r ig in ,  with Portneuf Silt  Loam and  f luv ia t i l e  and e o l i a n  d e p o s i t s  
cover ing  t h e  underlying Snake  River b a s a l t  t o  a n  undetermined depth . ,  Soi l  
depth  i s  riot known.  

Comments:  Burley i s  not a  f e a s i b l e  s i t e  a t  t h i s  t ime for co l i s idera t ion  of 
i r r iga t ion  wi th  domes t i c  e f f luent .  The loca t ion  of t he  p lan t  i s  r e l a t i ve ly  far 
removed from po ten t i a l  ag r i cu l tu ra l  l and  which could  b e  i r r igated wlth e f f luent ;  
t h e  high wa te r  t a b l e  might r e s u l t  in  ecoriomic c o s t s  which could  not  be  ju s t i f i ed .  
But t h e  indus t r i a l  p l a n t s  in Burley art? not  l oca t ed  s o  d j s a d v a n t a g e o u s l y .  It n i ~ y  
be  f e a s i b i e  t o  c o n s i d e r  agr icu l tura l  i r r iga t lon  with w a s t e w a t e r  from t h o s e  p l a n t s  
which a r e  l o c a t e d  w e s t  of Burley and  on s o i n ~ w h a t  h igher  ground.  T h e s e  p l a n t s  
a r e  a l s o  a d j ~ c e n t  t o  ag r i cu l tu ra l  a r e a s .  De!. M o n t e ,  A & P ,  a n d  Gre-Ida (both 
p ldn t s )  are iill l oca t ed  in proximity t o  t h e  r iver  and  approxjmate ly  2  mi l e s  w e s t  
o f  towri. Boise C a s c a d e  i s  a l s o  loca t ed  out  of town and  some d l s t a n c e  from t h e  
r ive r .  It may h e  f e a s i b l e  t o  cons ide r  a l te rndt lve  means  of t e r r e s t r i a l  d i s p o s a l  of 
i t s  cvastewatel- ; IS  w e l l .  These  producers  of e f f l u e ~ i t  should  i n v e s t i g a t e  t i i cse  
a1te:n;itives. 

R ~ ~ g e r t ,  (C i ty  da t a -  Gary  Towel l ,  Plant  Superv isor .  Agricultura! datil - Vasice 
S ~ n i t n  , 1,c;fijlont Smi th ,  Mii:idoka County  ACS ~ g e n t s )  

1) Locatlo11 ot  rreatrnent p l an t :  The t rea tmcnt  p l an t  1s 1 mlle  soutli of Rupcrt 
dnd ~ ipproxl l -  atcl}. 3  ml l e s  nor thwes t  of t h e  northern bank  of t h e  Sncike l?lvei-. 

2)  D i s t a n c e  t o  i r r iga ted  c ropland:  The p l sn t  i s  a d j a c e n t  t o  c r o p l a n d ,  with 
both pas tu re  a n d  row-crops surrounding the  f ac i l i t y .  

3) Type of c rop  grown 'ind fe r i l l zer  amoun t s  app l l ed :  P a s t u r e ,  h e a n s ,  suga r  
h e c t s  , p o t a t o e s ,  and a l fa l fa  p r e d o ~ ~ u n a t e  among the  c r o p s  grown.  It i s  recommended 
thdt  160 pounds  of nl t rogen b e  app l l ed  t o  suga r  b e e t s  'ind p o t d t o e s ,  dnd 100 pounds  
oE nltrogen t o  p a s t u r e ,  per  a c r e .  Keconimcndcd ~ i m o u n t s  of p h o s p h , ~ t e  v ~ i r y .  

4) Type of i r r igat ion s y s t e m  u s e d :  Both flood a n d  cor rugate  i r r igat lon rlre 
p rac t i ced  in the  drea  of t h e  t rea tment  p l an t .  There i s  l i t t l e  spray- i r r iga t ion  
p r a c t i c e d .  

5 )  Vertical l i f t  n e c e s s a r y :  Under p r e s e n t  operat ing c o n d i t i o n s ,  t he  vc r t i ca l  
l i f t  n e c e s s a r y  t o  app ly  t h e  e f f luen t  t o  a d j a c e n t  farm l and  is a l r e a d y  provided in 
order  t hd t  t h e  e f f luent  c a n  b e  pumped to  t h e  r iver  3 mi l e s  a w a y .  I t  i s  c s t i m a t e d  
thd t  t h e  e f f luen t  i s  g iven  the  equ iva l en t  of a  100 foot  head  in  order t o  r a i s e  i t  
from tile bed of t h e  seconda ry  t r ick l ing  f i l t e r  and  then  up over  a c a n a l  embank- 
ment  t o  t h e  r ive r .  

6) Amount of effluerit  handled  per  d a y :  The c i t y  e x p c i r i e ~ ~ c e s  problems with 
inf i l t ra t ion  of ground water  lrito i t s  c o l l e c t i o n  sys t cm during the  summer month,  
a n d  the i r  peak  inf low occur s  during Ju ly  and  August when the  p lan t  must  p r o c e s s  
2 . 4  rngd. 11-1 March t h e  low f low i s  a b o u t  1.0 mgd. 

7 )  Type of t rea tmcnt :  The p lan t  provldes  sccorldary t rea tment  wlth 



chlorinat ion of t he  f inal  e f f luen t ,  but a t  t he  p resen t  t lme !l:e dcsicji? ct2pacity 
i s  inadequate  t o  hand le  the quan t i t i e s  of domes t i c  and  ~ n d ~ !  stria1 m:;istcs wi-lich 
the  c i t y  i s  attempting to p r o c e s s .  The amount of chlorl!le u s e d  v;?rli?s, I j 1 - i ~  lor- 
a  flow of 1.4 myd 42 pounds  of clllorine a re  u s e d ,  a t  a  c o s t  of 17$ pcr pol-!nd. 

8) Industrii,! e f f luent  no t  p rocessed  in c i t y  sys t em:  I t  i s  not k~lowi?  wi~eil.c.1 
a l l  rneat packing p l a n t s  in  the  a r e a  u t i l i ze  the c i ty  f a c i l i t i c s .  Custom I'c?ckirig 
Company u t i l ' z e s  a  s e p t i c  sys t em a t  p re sen t .  Both Krafi I 'oods Company and  
Magic  Valley Foods u t i l i ze  c i ty  f a c i l i t i c s  for the  t reatment  of thelr  w;istewc?ti:i-. 

9) Clty  ldnc' dd jacen t  t o  s i t e  of t rcatment  plant :  The c ~ t y  owns  1-10 iidd2- 
t lona l  property In t5- ~ i c l n l t y  of t h e  t reatment  plant  otilcr than  tha t  rcyulred 
for the  plant  s l t e .  

10) D e v i c e s  for monitoring of ground water :  The c i t y  water  supply i s  from 
d e e p  w e l l s  dr i l led  t o  600 to  700 f ee t .  There a r e  pr ivate  domes t i c  w e l l s  i n  the  
rural  a rea  ad jacen t  t o  the p lant  which could  b e  monitored if a  program of irri- 
ga t ion  with the c i t y  e f f luent  were in i t i a t ed .  

11) Amount of water  app l i ed  during the i rr iyat ion s e a s o n :  The amount of 
water  appl ied  for i r r igat ion va r i e s  from 3 t o  3  ac re - f ee t  per  a c r e  for t he  growing 
s e a s o n .  There i s  a  plent iful  water  supp ly  for u s e r s  withdrawing water  from the  
c a n a l  company i n  the  v ic in i ty  of t he  p l an t ,  but north of town there  a re  some re- 
s t r i c t ions  on the  amount of water  ava i l ab le  to u s e r s .  

12) Irr igat ion d i s t r i c t s  and water  cha rges :  The Minidoka Irrigation Dis t r ic t  
(MID) c h a r g e s  u s e r s  $ 4  per a c r e  in  the  v ic in i ty  of t he  t reatment  p l an t .  Ydorth of 
tom7n the  water  c h a r g e s  a re  h igher ,  ranging c l o s e  to $10 per a c r e  fo1. the  growing 
s e c ~ s o n .  This  a v e r a g e s  out  t o  approxima.tel:7 $1.15 per  acre-foot  and $3 .00  per  
acre-foot  , r e s p e c t i v e l y .  

13) Geo log ic  d a t a :  Like the  Burley a r e a ,  Ruper t ' s  geology c o n s i s t s  of a 
bedrock of Snake  River Basa l t  covered  by f luvia t i le  dnd eol idn  sed imen t s  in- 
cluding Portneuf S i l t  Loam from the P le i s tocene  Epoch. The s o i l  is l ight  and  
s a n d y ,  with good inf i l t ra t ion  characteristics. There a re  some problems wj.th 
a  high water  t ab le  in  t h o s e  port ions of t he  farmed land  ad jacen t  t o  the r iver .  

Comments: Rupert h a s  very good potent ia l  for t he  in i t ia t ion  of a program of 
i r r igat ion with was tewa te r .  At the  p resen t  t ime ,  i f  i t  were  deemed feas ih l e  t o  
uti.lize ex i s t ing  c a n a l s  for t h e  d is t r ibut ion  o f  c f f luen t ,  a l l  t ha t  would h e  required 
t o   accomplish t h e  introduct ion of e f f luent  into the d is t r ibut ion  network of the  
MID would b e  the opening of a  va lve  i n  the  outfal l  l i ne  where jt p a s s e s  over  
MID'S  A C a n a l .  The pumping p res su re  appl ied  t o  the e f f luent  a s  i t  l e a v e s  the  
p lant  a l s o  of fers  t h e  poss ib i l i t y  of spray-irr igat ion in  pclsture and  row-crop in 
f i e lds  a d j a c e n t  t o  the p lant .  A program of monitoring of t he  percolat ing eff luent  
would be  a d v i s a b l e  in  order to  determine wha t  negat ive  e f f e c t s ,  if a n y ,  thc  
re la t ive ly  high water  t ab le  might have upon the e f f i c i e n c y  of was tewa te r  rcno- 
va t ion  e n a c t e d  by  the  s o i l  column.  

Pocate l lo .  (Ci ty  d a t a  - A1 M c G e e ,  Plant  Supervisor .  Agricultural dcita - -- 
M. R .  Samson,  Bannock County AES Agent) 

1) Locat lon of t reatment  p lant :  The t reatment  pldnt i s  northwest  of Poca te l lo  
and  approximately mile north of the Portneuf Rlver. It i s  s i t ua t ed  a lmost  
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il T y p ~  o f  ~ r r ' i g a t i o n  s y s t e ~ n  usc,cl: 111  t h e  Fort  Ha11 I n d i a n  R e s e r v a t i o n  nort l i  
o! P ~ c , ~ ~ t c l l o  t1:t.l-e i s  corrucjate i r r i q a t i o n ,  b u t  i n  tile M i c h a u d  F l ; ~ t s  d e v c l o p n l e n t  
.ibii.st ,:rid s o ~ j t i l w c s t  of P o c i l t e l l o  m o s t  of t h e  irrigation i s  s p r a y - i r r i g a t i o n .  The  
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5) Vcrtic:sl l i f t  n e c e s s a r y :  To a p p l y  t h e  e f f l u e n i  t o  ; ~ ( ~ r i c u l t u r a l  l i lnd n o r t h  
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Lion of thi: r o l l i ~ i y  tel-rtiir! b e h i n d  t h e  p l a n t  t o  t h e  nor th  r i s e s  t o  C ~ p p r o x i m a t e l y  
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7 )  'Type of t r e a t m e n t :  Poc; l tc l lo  p r o v i d e s  p r imary  t r e a t m e n t  w i t h  c h l o r i n a t i o n .  
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cf f luc .n t ,  b u t  the r e s i d u a l  u s u a l l y  a v c r ~ l g e s  a r o u n d  . 3  ppn-r. Thc p l a n t  u s c s  210 
p c ~ ~ ~ n d s  p e r  d a y  of c ~ t ~ l o r i n i , .  

8) I n d ~ i s t r i ~ l l  eff lui3nt  riot prc-lcesscd in c i t y  s y s t e m :  S implo t  C h c n i i c a l  
C~:orr:p.~ny u t i l i z e s  s c t t l i r ~ q  p o n d s  t o  rcmcjvc s e d i m e n t s  from t h e i r  w a s t e w a t e r .  
Zwc!~cjarts  M e a t  Pack:inq (:ornpcl!ly u t i l i z e s  i t s  own l a g o o n  fo r  t h c  p r o c e s s i n g  
of i t s  w a s t ~ w r i t c r .  

'3) ( ; l ty  l a n d  c~djc icclnt  t o  s i t e  of t r - e ~ ~ t r n c n t  p l a n t :  T h e  c i t y  d o e s  n o t  o w n  
dliy ~ i r e ~ l  of lall(1 s d j c l c e n t  t o  t h c  plclrlt  s l t e .  

1 0 )  n c v i c e s  for  n ~ o n l t o r l n g  of g r o u n d  w a t e r :  T h e r e  a r e  m a n y  w e l l s  In t h e  
;IreCl of tlic. t r cc i tmen t  p l c l n t ,  n ~ o s t  01 thcrn r c l a t l v e l y  d e e p  irrigation w e l l s .  T h e r e  
d r e  s o m e  s p r l n g s  <lnd s c c p s  c l l o ~ i g  t h e  Por tneuf  Rlvcr .  

11)  Anlotint of w; i t r r  a p p l i e d  d u r i n q  t h e  ~ r r l g a t l o n  s e d s o n :  T h e  d m o u n t  of 
w,itcr d p p l l ~ r l  p e r  ~ l c r e  t o  c r o p s  d u r l n g  t h e  g r o w l n g  s e a s o n  a v e r a g e s  a b o u t  3+ 
~ ~ c r e -  f e c t  . 



12) Irr igat ion d i s t r i c t s :  The Tyhee Flat  pro jec t  provides  i rr igat ion water  to 
most  of Fort Hal l  Reserva t ion ,  while  the  Michaud Fla ts  D i s t r i c t  pumps water  
from t h e  Portneuf River a t  a point 2 mi les  downstream from the  t rea tment  p l an t .  
It  w a s  e s t ima ted  tha t  water  c o s t s  ranged around $15 per  acre- foot  for t h e  Michaud 
F la t s  a r e a ,  however ,  t h i s  f igure s e e m s  s l ight ly  h igh .  The figure for t he  Tyhee 
Flat  pro jec t  w a s  no t  known.  

13) Geo log ic  d a t a :  The subso i l  c o n s i s t s  of Portneuf S i l t  Loam overlying 
f luvia t i le  and e o l i a n  sed imen t s  of s a n d  and g r a v e l ,  a l l  of P le i s tocene  or l a t e r  
or igin.  The bedrock c o n s i s t s  of Snake  River Basa l t .  

Comments:  There a re  p o s s i b i l i t i e s  of i r r igat ion with t h e  was tewa te r  from 
the  Pocate l lo  t r ea tmen t  p l an t .  Because  of l a c k  of a v a i l a b l e  i r r igated land  c l o s e l y  
ad jacen t  t o  t h e  p l a n t ,  more s tudy is n e c e s s a r y  before recommendations c a n  b e  
made for f eas ib i l i t y  of r e u s e  a t  spec i f i c  s i tes . .  An addi t ional  compl ica t ing  fac tor  
is the  f a c t  t ha t  a l l  a r e a  tha t  could be i rr igated by Poca te l lo  e f f luent  is Fort 
Ha l l  Reservat ion l a n d .  Although the re  i s  n o  shor tage  of i r r igat ion w a t e r ,  i t  may 
b e  a d v i s a b l e  to  r e u s e  was tewa te r  i n  l i eu  of i r r igat ion wa te r  i n  order  t o  reclaim 
the fe r t i l izer  in  the w a s t e w a t e r .  However,  there i s  very  l i t t l e  land  i rr igated in 
t h a t  portion of t he  r e se rva t ion  immediately downstream from t h e  p lant .  A s  t o  the  
p o s s i b i l i t i e s  of i r r iqat ing with indus t r ia l  e f f luent  from Simplot or FMC, i t  is 
understood t h a t  S implot ' s  was tewa te r  con ta ins  no  toxic  s u b s t a n c e s ,  i t  d o e s  
con ta in  inorganic  phospha te .  FMC,  b e c a u s e  of t h e  nature of their  chemica l  
e x t r a c t i o n s ,  may have  sonie toxic r e s i d u e  i n  the i r  e f f luent .  Before a program 
of t e r r e s t r i a l  d i s p o s a l  could b e  inaugurated i t  would b e  n e c e s s a r y  t o  determine 
t h e  con ten t  i n  both s o u r c e s  of e f f luent ,  e s p e c i a l l y  with r e s p e c t  t o  t r ace  e l emen t s  
and  pH. 

Blackfoot .  (Ci ty  d a t a  - Frank M i l e s ,  Plant  Supervisor .  Agricultural d a t a  - -- 
M . B . We s t o n ,  Bingham County AES ~ g e n t )  

1) Locat ion of t rea tment  p lant :  The t reatment  p lant  is loca ted  on  the  south  
bank of t h e  Snake  River,  approximately 13 mi l e s  w e s t  of Blackfoot .  The Blackfoot 
River f lows pa ra l l e l  t o  the  Snake  River a t  t h i s  poin t ,  and i s  approximately 1 mile 
south  of the  t rea tment  p l an t .  A narrow band of agr icu l tura l  land  is sandwiched 
be tween  t h e  Snake  River and  t h e  Blackfoot River. The s i t e  of t he  p lant  is a de-  
p re s s ion  a d j a c e n t  to the  r iver  b a n k ,  which h a s  the  appea rance  of a n  old gravel  
p i t .  This  s i t ua t ion  c r e a t e s  a n  embankment  c a s t  and  e s p e c i a l l y  south  of t he  p lant .  

2 )  D i s t a n c e  t o  i r r igated cropland:  I t  i s  approximately mile t o  the  n e a r e s t  
i r r igated c rop land ,  which is to  the  sou th  of t he  t reatment  p lant .  

3) Type of crop grown and fer t i l izer  amounts  appl ied :  Pas tu re ,  h a y ,  g ra in ,  
and  some po ta toes  a r e  grown i n  t h e  a rea  near  the  t rea tment  p l an t .  Grain re- 
c e i v e s  be tween 50 and 75 pounds  of ni t rogen per a c r e ,  pas tu re  be tween  50 a n d  
100 pounds  of n i t rogen ,  and po ta toes  a s  much a s  200 pounds  of ni t rogen.  
Alfalfa hay  is f e r t i l i zed  with up t o  100 pounds  of phospha te  per a c r e .  

4) Type of i r r igat ion sys t em u s e d :  M o s t  of t he  i rr igat ion is done  with t h e  
cor rugate  sys t em;  there  i s  very l i t t l e  sprinkl ing or  spray-irr igat ion.  

5) Vertical l i f t  n e c e s s a r y :  It  would be n e c e s s a r y  to  l i f t  t h e  e f f luent  
approximately 20 f ee t  t o  put  i t  a t  a n  e l eva t ion  e q u a l  to  tha t  of t h e  embankment  
t o  the  e a s t .    he e l eva t ion  of the  higher  embankment t o  the  sou th  w a s  not  obta ined .  



but would not b e  more than 30 fee t  above that  of the  treatment plant .  

6) Amount of eff luent  handled per day:  The high flow occurs  in the summer 
months a s  a consequence of infiltration of irrigation water  in to  t h e  c i ty  sewer  
l i n e s .  The average  high flow volume is 1 mgd, bu t  c a n  go a s  high a s  2 mgd. 
In March the low flow averages  .5 mgd. 

7) Type of treatment: The c i ty  provides primary treatment with chlorination 
of i t s  eff luent  a t  th i s  time. The chlorine res idua l  is very  low,  varying between 
zero and  .1 ppm. The zero reading occurs  during the  maximum flow period for 
the  d a y ,  and th i s  reading occurs  in  sp i t e  of t h e  fac t  tha t  between 70 and  80 
pounds of chlorine were being used per d a y ,  a t  a c o s t  of 13$ per pound. Secondary 
fac i l i t i e s  are schedu led ,  and will  have  a des ign  capac i ty  of 250,  O G O  population 
equivalent .  

8) Industr ial  eff luent  not  processed in c i ty  system: The American Potato 
Company provides primary c lar i f iers  for i t s  wastewater ;  i t  produces the eff luent  
of a population equivalent  of 75 ,000 .  Idaho Potato Starch Company provides 
sedilnen-htion for i t s  was tewate r ,  but the  treatment is largely inadequate .  
Several  meat packing companies ,  including Hopkins Packing Company and 
Micke l sens  Packing Company t rea t  wastewater  independently of the c i t y  sys tem.  

9) Ci ty  land ad jacen t  to  s i t e  of t reatment plant: The c i ty  owns 9 or 10 a c r e s  
ad jacen t  t o  the  plant  in  addit ion t o  tha t  land incorporated into the  treatment 
plant  s i t e .  High ra te  applicat ion via  infiltration b a s i n s  t o  obtain a f ina l ,  
" pol ished"  eff luent  may b e  feas ib le .  There is  some riparian ground cons i s t ing  
of unconsolidated s i l t s ,  s a n d s ,  and g rave l s  with excel lent  infiltration character-  
i s t i c s  which could be used for t h i s  purpose.  This riparian ground would not  be 
avai lable  during periods of high flow in the Snake River, but  during periods of 
low flow the lower water  table  may a l low the  u s e  of such  ground. 

10) Dev ices  for monitoring of ground water:  There are  no irrigation w e l l s  
in the  a rea  of the  treatment p lant ,  but a number of domest ic  w e l l s  for rural  
r e s idences  would b e  avai lable  t o  monitor t h e  quali ty of ground water  under a 
program of irrigation with eff luent .  Springs a n d  s e e p s  along the bank of e i ther  
the  Snake River or the Blackfoot River could a l s o  be monitored. 

11) Amount of water  applied during the  irrigation s e a s o n :  There is an  
abundant  supply  of water  for u s e r s  withdrawing water  from the c a n a l s  of t h e  
severa l  irrigation d i s t r i c t s .  A s  much a s  4 t o  5 acre-fee t  of water  a r e  applied 
per ac re .  

12) Irrigation d i s t r i c t s  and water  charges :  The Miners Ditch p a s s e s  by 
c l o s e l y  ad jacen t  to  t h e  p lan t ,  and the Treageau Ditch and the  Peoples Cana l  
a l s o  se rve  water  u s e r s  in  the  a rea .  Water  charges  average  around $2.33 t o  
$3 . O O  per a c r e ,  or between $ .60 and $. 75 per acre-foot.  

13) Geologic da ta :  The a rea  is character ized by  f luviat i le  and eol ian  de- 
pos i t s  of c l a y ,  s i l t ,  s and  and gravel  from both Ple is tocene and Recent deposi -  
t ion.  The s o i l  is bas ica l ly  Portneuf Silt  Loam, varying from 6 inches  t o  5 fee t  
in depth .  The area  is underlain by b a s a l t  a t  a range of dep ths .  



Comments: Blackfoot h a s  poss ib i l i t ies  for the irrigation of cropland with 
i t s  eff luent ,  but such a program will f ace  complicat ions common to severa l  of 
the  other s i t e s  d i s c u s s e d .  One of the  complicat ions is the fac t  tha t  during 
the irrigation s e a s o n  the water table  is c l o s e  to the surface in a r e a s  ad jacen t  
to  the  treatment p lant .  A problem that  the  c i ty  must cope with when secondary 
fac i l i t i e s  are  completed i s  the fac t  tha t  the principal suppliers  of was tewate r ,  
Idaho Potato Starch and  American Potato, a re  s i tua ted  on the  north bank of the  
Snake River, upstream and opposite  the  s i t e  of t h e  treatment plant .  Expensive 
transfer  f ac i l i t i e s  wll l  b e  required to move the effluent t o  the  treatment p lant .  
These firms d o  have  a locational  advantage with respec t  t o  considerat ion of 
irrigation with their  wastewater .  Abundant cropped land l i e s  north of t h e s e  
fac i l i t i e s ,  and i t  is poss ib le  tha t  a n  economic means of t reat ing their waste-  
water could b e  the irrigation of crops with the  eff luent .  More study and geo- 
logic a n a l y s i s  of the  s i t e  should be  conducted before speci f ic  recommendations 
a re  made. The nutrients in the  effluent from ei ther  the  domestic wastewater  
or the  industr ial  wastewater  should promote in teres t  on the  part of agricul- 
tur is ts  in the u s e  of such  a valuable resource .  

Shelley.  (Ci ty  da ta  - Earl Barsanti,  Ci ty  Foreman. Agricultural da ta  - 
M. B . Weston,  Bingham County AES Agent) 

1) Location of t reatment plant:  The treatment plant for Shelley is adjacent  
to the  south bank of the  Snake River, approximately 1 i  mi les  w e s t  of the  c i ty .  
The plant  i s  a t  approximately t h e  same e levat ion a s  the  l e v e l ,  low-lying agri- 
cultural  a rea  adjacent  to the s i t e .  

2) Dis tance  to  irrigation cropland: Irrigated cropland is adjacent  to  the 
plant  s i t e .  

3) Type of crop grown and fertilizer amounts applied:  Pota toes ,  gra in ,  
corn ,  sugar b e e t s ,  and alfalfa are the major crops  for the  region.  Nitrate 
appl ica t ions  range from 50 pounds to  300 pounds per ac re  for different c rops ,  
and phosphate appl ica t ions  range from 50 t o  200 pounds per ac re .  

4) Type of irrigation system used:  In the f l a t ,  level  ground adjacent  t o  
the  treatment p lant ,  flood irrigation is common. The more recently developed 
agricultural  land in  a r e a s  removed from the  plant  s i t e  u t i l ize  sprinkler irrigation. 

5) Vertical l i f t  necessary:  There would be only a minimum lift  ( l e s s  than 
15 feet)  necessa ry  t o  empty the effluent into Reservation C a n a l ,  which flows 
adjacent  t o  the sou theas t  corner of t h e  plant .  

6)  Amount of eff luent  handled per day:  These data  are  not known a s  no 
flow meters are  ut i l ized i n  the  c i ty  sys tem.  

7 )  Type of treatment: The c i ty  u t i l izes  lagoons for i t s  wastewater  treatment. 
There is no chlorination of the  final eff luent .  

8) Industr ial  eff luent  not  processed in c i ty  system: According to  Mr. Earl 
Barsanti ,  Shelley Ci ty  Foreman, the  R .  T. French potato processing company 
present ly  dumps i t s  wastewater  direct ly into the  Snake River through a 24 inch 
outfall  l ine.  This large-capacity l ine is required because  cf the  periodically 



high-volume flow emanating from the plant during operating per iods .  Watten- 
barger Meat  Products a l s o  empt ies  untreated wastewater  into the Snake River 
a t  Shelley.  

9) City land adjacent  to  s i t e  of  treatment plant:  There i s  no additional 
land owned by the c i ty  in the  vicini ty of the  treatment plant  other than that  
incorporated into the  plant  s i t e  i t s e l f .  

10) Dev ices  for monitoring of ground water: There are  some domestic wel ls  
for rural r e s i d e n c e s ,  and the c i ty  u t i l i zes  deep  we l l s  for  i t s  domest ic  supply .  
There are  springs and s e e p s  along the bank of the Snake River tha t  would a l s o  
a id  in monitoring ground water i f  a  program of agricultural  irrigation with eff luent  
were in i t ia ted  in  the  area  a d j a c e n t  t o  the  p lant .  

11) Amount of water  applied during the irrigation season :  There is  an  
abundant  supply of water  for u s e r s  in  Shelley,  and i t  i s  common for agr icul tur is ts  
to  apply 4 to  5 acre-fee t  per ac re  for a  growing s e a s o n .  

12) Irrigation d i s t r i c t s  and water charges :  Reservation Cana l  irrigation water 
is  diverted from the  Snake River in to  the cana l  a t  a  point approximately m i l e  up- 
stream from the  lagoon sys tem for Shelley. Water  charges  a re  approximately $3 
per ac re  for the irrigation s e a s o n ,  or about  $ .7 5 per acre- foot.  

13) Geologic da ta :  Fluviatile and eo l i an  depos i t s  of c l a y ,  s i l t ,  sand and 
gravel  from Ple is tocene and Recent t imes  predominate in  the  a l luvia l  material of 
the rivery va l l ey .  In a r e a s  c lose ly  ad jacen t  t o  the  val ley  are  found large ex- 
p a n s e s  of Snake River Basalt  exposed a t  the surface with l i t t le  so i l  material 
overlying the lava  f lows.  Soil depths  in  t h e  agricultural  land vary from 1 t o  15 
fee t  in dep th ,  and the so i l  i s  c l ass i f i ed  a s  Bannock Loam. 

Comments: The water  t ab le  i s  l e s s  of a  problem a t  Shelley than a t  most of 
the other s i t e s  d i s c u s s e d ,  but i t  could s t i l l  present  problems because  i t  r i s e s  
above a depth of 5 fee t  on o c c a s i o n s  in some of the area  near the treatment plant .  
The soi l  h a s  ideal  charac te r i s t i c s  for a n  eff icient  renovation of ef f luent ,  and the 
region present ly  h a s  a need for a n  economical  means of t reatment of was tewate r ,  
e s p e c i a l l y  for the  industr ial  wastewater  generated by the  R .  T .  French Company 
and the  Wattenbarger Meat  Products Company. A difficulty tha t  would be experi-  
enced with the  use  of domestic effluent from the  c i ty  is that  during the  summer 
months there is no discharge  from the c i t y  lagoons .  This means that  evaporat ion 
and infiltration account  for the total  inflow of eff luent ,  result ing in a minimum 
contribution by the c i ty  to  the  nutrient load of the Snake River. 

Idaho Fa l l s .  (City data  - Lowell Roskelley,  Idaho Fal ls  and Bonneville 
County Sanitarian and personnel  of Ci ty  Planning Commission. Agricultural 
da ta  - John M o s s ,  Doyle J .  Hanson,  Bonneville County AES Agents) 

1) Location of treatment plant:  The kea tment  plant  i s  adjacent  to the  south 
bank of the Snake River, approximately 1; miles downstream from Idaho Fa l l s .  
The plant  e levat ion i s  4675 f e e t ,  while the e levat ion of the water  surface  of the 
river is 4654 feet .  The plant  s i t e  i s  a t  a  l e v e l  with the surrounding agricultural  
l and .  



2) D i s t a n c e  t o  i r r iga ted  c ropland:  I r r igated c ropland  is a d j a c e n t  t o  t h e  
p l an t .  

3) Type of c rop  grown and  fe r t i l i ze r  amounts  appl ied :  P o t a t o e s ,  g r a i n ,  
a l f a l f a  h a y  a n d  some  s u g a r  b e e t s  predominate  among t h e  c r o p s  grown i n  t h e  
a r e a  a d j a c e n t  t o  t h e  p l an t .  Between 100 to  150 pounds  of n i t rogen  per  a c r e  
a r e  app l i ed  t o  p o t a t o e s ,  wi th  s imi l a r  f i gu re s  for  p h o s p h a t e .  For g r a i n s  100 
t o  150 pounds  of n i t rogen  and  40 to  80 pounds  of phospha te  a r e  a p p l i e d ,  and  
up  t o  180 pounds  of n i t rogen  and  phospha te  a r e  app l i ed  t o  s u g a r  b e e t s .  
Farmers  a p p l y  80 t o  100 pounds  of phospha te  t o  a l f a l f a .  

4) Type of i r r iga t ion  s y s t e m  u s e d :  Flood i r r iga t ion  and  co r ruga t e  i r r igat ion 
p redomina t e s ,  with very  l i t t l e  spr ink l ing  or spray- i r r iga t ion .  

5) Vert ical  l i f t  n e c e s s a r y :  The ou t f a l l  l i ne  i s  a t  some dep th  b e n e a t h  t he  
e l e v a t i o n  of t h e  t reament  p l an t .  If d i s t r i bu t ion  of t h e  e f f l uen t  v i a  c a n a l s  w a s  
t o  b e  c o n s i d e r e d ,  i t  would requi re  a  l i f t  of approximate ly  20 f e e t  and  a  hori- 
zon ta l  c a r ry  of .75 mi l e s  t o  a  major d i s t r i bu t ion  c a n a l  (Butte Arm C a n a l ) .  Pump- 
ing d i r e c t l y  from t h e  p l a n t  and  b y p a s s i n g  t h e  o u t f a l l  l i ne  would minimize t h i s  
l i f t .  

6) Amount of e f f l uen t  hand led  per  d a y :  The p e a k  volume o c c u r s  in  the  summer 
mon ths ,  wi th  in f i l t ra t ion  of i r r iga t ion  w a t e r  i n t o  t h e  c i t y  s e w e r  l i n e s  occur r ing  
when  t h e  w a t e r  t a b l e  r i s e s  c l o s e  t o  t h e  s u r f a c e .  In t h i s  per iod the  volume wi l l  
r ange  be tween  4 .5  t o  6  mgd.  In  t h e  win te r  months t h e  in f low volume wi l l  drop 
t o  2 .5  mgd. The t o t a l  vo lume of e f f l uen t  w i l l  doub le  when  the  c i t y  i naugura t e s  
a  s y s t e m  of t rea tment  for t h e  i ndus t r i a l  s o u r c e s  of w a s t e w a t e r .  Presen t ly  few 
of t h e  i ndus t r i a l  o p e r a t i o n s  u t i l i z e  c i t y  f a c i l i t i e s .  

7) Type of t rea tment :  Primary t r ea tmen t  with ch lo r ina t ion  is provided by  t h e  
c i t y .  The c o s t  of ch lor ina t ion  for an  a v e r a g e  f low is approximate ly  $24 per  d a y  
(300 pounds  a t  8$ per  p o u n d ) ,  and  ch lor ine  r e s i d u a l  is minimal (less than  .5  ppm).  
Secondary  f a c i l i t i e s  w i l l  b e  requi red  by  1971. 

8) Indus t r i a l  e f f l uen t  no t  p r o c e s s e d  in c i t y  s y s t e m :  Rogers  Brothers  Potato 
Company ,  Idaho  Po ta to  Growers ,  I daho  Potato Foods ,  Utah-Idaho Suga r ,  Taylor 
M e a t s ,  I daho  F a l l s  M e a t s ,  Cha l l enge  D a i r y ,  W a l l a c e  Da i ry ,  P l e a s a n t  Valley 
Da i ry ,  Southland P roduce ,  Menan  Pota to  S t a r ch ,  and  Idaho  Po ta to  Starch pre- 
s e n t l y  connec t ed  t o  t h e  c i t y  s e w e r s ,  bu t  c h o o s e  no t  t o  u t i l i z e  t h e  connec t ion  a n d  
p re sen t ly  con t inue  t o  empty  r e l a t i ve ly  un t r ea t ed  w a s t e s  i n t o  t h e  Snake  River and  
American F a l l s  Reservoi r .  Only Utah-Idaho Sugar  Company p l a n s  t o  remain  separ -  
a t e  from the  s y s t e m .  

9) C i t y  l a n d  a d j a c e n t  t o  s i t e  of t rea tment  p lan t :  The c i t y  owns  some a c r e a g e  
a d j a c e n t  t o  Fielding Memor ia l  Ceme ta ry ,  approximate ly  mile  from the  p l an t  s i t e .  
The e x a c t  e x t e n t  of a c r e a g e  w a s  no t  de te rmined .  

10)  D e v i c e s  for monitoring of ground wa te r :  Th2re a r e  no d e e p  i r r igat ion 
w e l l s  i n  t he  a r e a  of t h e  p l a n t ,  bu t  d o m e s t i c  w e l l s  for rura l  r e s i d e n c e s  e x i s t .  
Springs a n d  s e e p s  do  e x i s t  t h a t  w i l l  f a c i l i t a t e  t he  monitoring of qround wa te r  
qua l i t y  if a  program of i r r iga t ion  wi th  w a s t e w a t e r  is i naugura t ed .  

11)  Arnourlt of wa te r  app l i ed  dar ing  t h e  i r r iga t ion  s e a s o n :  Rettvecn 3 and  3 
ac re - f ee t  of i r r iga t ion  wa te r  Are apglit?d per a c r e .  



12) Irrigation d i s t r i c t s  and water charges :  The Butte Arm Canal  Distr ict  
s e r v e s  the  agricultural  a rea  adjacent  to the  p lant ,  but water  charges  were not 
determined.  There is no shortage of water  for present  day  use r s .  

13) Geoloqic data :  The bedrock of b a s a l t  from Early and Late Pliocene 
and Ple is tocene flows crop out over much of the  area  w e s t  of Idaho Fa l l s .  In 
the river v a l l e y ,  Portneuf Silt  Loam of varying depth over l ies  f luviat i le  and 
eol ian  d e p o s i t s  of Ple is tocene origin,  comprised of s a n d s  and gravel  and some 
c lay .  T h i c ~ n e s s  of unconsolidated sediments  is var iable .  

Comments: There are  very good poss ib i l i t i e s  tha t  Idaho Fa l l s  could develop 
a sys tem of ter t iary treatment of i t s  eff luent  ut i l izing ter res t r ia l  d i sposa l .  The 
c i ty  owns a limited amount of ac reage  c l o s e  t o  the  p lan t ,  and during the  course  
of the field v i s i t  t h e  poss ib i l i t i e s  of utilizing portions of t h i s  property for a 
pi lot  program of irrigation with c i ty  effluent were d i s c u s s e d  with members of 
the  City Planning Commission. The water  table  d o e s  not  r i s e  within 5 fee t  of 
the  surface in  the  agricultural  land ad jacen t  t o  the  p lan t ,  and the  geology in- 
d i c a t e s  promise of favorable condit ions for infiltration and percolat ion.  There 
may be some problems a s s o c i a t e d  with the monitoring of ground water qual i ty  
and with the  acquis i t ion  of meaningful readings from the samples  because  of 
the ad jacency  of the  cemetary to  the s i t e  for potential  i rr igat ion.  Tertiary treat-  
ment of the  indust r ia l  and domest ic  wastewater  in t h e  Idaho Fal ls  a rea  would be 
a valuable  service ;  there is a good poss ib i l i ty  tha t  a n  awareness  of the  nutrient 
va lue  contained in wastewater  wi l l  in te res t  the adjacent  agricultural  community 
re la t ive  to  the  r e u s e  of th i s  resource .  

Potential for Reuse of Wastewater  in Northern Idaho 

The lower population and t h e  smaller  number of cen te r s  of high population 
and industr ial  concentrat ion in northern Idaho have resul ted  in fewer problem 
a r e a s  i n  that  portion of the  s t a t e .  Furthermore, irrigation is  pract iced to a 
l e s s e r  extent  i n  northern Idaho than in  southern Idaho. Therefore, the  potential  
for wastewater  r e u s e  is somewhat diminished.  However, a few a r e a s  d o  merit 
considera t ion.  

The c i t i e s  along the South Fork of the  Coeur d'Alene River do not a s  yet  pro- 
vide primary treatment and i t  h a s  been demonstrated that  the  South Fork is a 
source  of phosphorous for Coeur drAlene Lake (Will iams,  1969). Although a lgae  
blooms have been reported i n  portions of Coeur dlAlene Lake,  the  ef fec t  of t h i s  
source  of nutr ients  on the l ake  h a s  not  been sufficiently documented for s trong 
genera l iza t ions .  If future s tud ies  should deem i t  n e c e s s a r y ,  there is some 
potential  for te r res t r ia l  d i s p o s a l  of the  wastewater  from the c i t i e s  along t h e  
South Fork and the main stem of t h e  Coeur d'Alene River v ia  fores t  i rr igat ion.  
The mining companies along th i s  river e i ther  have ins ta l l ed  or a r e  i n  the  p rocess  
of ins ta l l ing  se t t l ing  ponds t o  el iminate their  contr ibutions of suspended s o l i d s .  

Sources of 'nut r ients  for other l a k e s  in  northern Idaho a l s o  need addit ional  
inves t igat ion.  In some c a s e s  wastewater  from res idences  on t h e s e  l akes  may 
be  sources  of nutr ients .  Where such is the c a s e  the  ins ta l la t ion  of a holding 
tank would fac i l i t a t e  periodic spraying of the  wastewater  onto ad jacen t  forested 
or shrub covered land.  The advisabi l i ty  and feas ib i l i ty  of the implementation of 
r es iden t i a l  r euse  sys tems  should be  inves t igated  in a r e a s  such a s  Hayden Lake. 



Data are needed on volumes of effluent produced, nutrient content of effluent, 
density of res idences ,  frequency of occupancy, and hydrogeologic conditions 
adjacent to each lake in question.  

Two of the larger communities in northern Idaho can be included within a 
discussion of the c i t i es  of the Snake River Basin. These two ci t ies  are Lewiston 
and Moscow. Both centers are experiencing problems a s  a consequence of 
pollution of streams receiving the effluent discharge from each center.  Moscow 
experiences i t s  problems because the receiving stream has  no significant dilut- 
ing capacity during the summer. Lewiston experiences a problem now because 
even with the flow of two major streams (the Clearwater and Snake Rivers) i t s  
output of effluent i s  s t i l l  capable of creating obnoxious and unaesthetic conditions 
along the bank the stream course.  Changes will occur in the Lewiston situation 
once slack water i s  created in the area a s  a consequence of downstream impound- 
ment. Increased treatment facil i t ies are being planned. Outside the Snake River 
Basin the City of Coeur dfAlene produces sufficient effluent to  merit d iscussion.  
A discussion of each s i te  in  more detail  follows. 

Lewiston. (City data - Mr. Vern Grieser,  Lewiston Sewage Treatment Plant 
Supervisor. Agricultural data - R .  L .  Kambitsch, Charles Thomas, Nez Perce 
County AES Agents) 

1) Location of treatment plant: The Lewiston plant i s  situated on the north 
bank of the Clearwater River approximately $ mile above the confluence of the 
Clearwater with the Snake River. The s i te  i s  a narrow terrace of alluvium; to  
the north the sloping valley wall r i ses  from the 750 foot elevation a t  river level 
to  the 2500 foot plus elevation of the North Idaho Palouse hi l ls .  

2 )  Distance to irrigated cropland: Some irrigation of truck garden crops has  
been practiced in the pas t  in portions of the alluvial terrace adjacent to  the ad- 
jacent to the plant, but this agricultural area will be converted to  dock s i t e s  and 
some urban development. The sloping area directly above the plant i s  in wheat 
and dry-land pasture a t  present. It may be possible to  consider the application 
of secondary or primary effluent t o  sprinkler irrigation of this agricultural area 
above the plant. 

3) Type of crop grown and fertilizer amounts applied: The land under culti- 
vation i s  planted primarily in grain crops and pasture. Phosphate i s  quite limited 
in use but recommended in some areas  of farming in the Lewiston area.  The 
average nitrogen application i s  60 pounds on irrigated pasture and somewhat 
l e s s  on orchards . 

4)  Type of irrigation system used: No irrigation i s  practiced a t  this time 
on most of the land in question.  

5) Vertical lift necessary: To apply the effluent from Lewiston's treatment 
plant to pasture and cropped land located on the rolling surface of the hil ls  above 
and north of the plant would require a lift of 50 to  200 feet .  

6) Amount of effluent handled per day: During the high flow period in the 
summer the July flow has  averaged 2 .12 mgd, while in February i t  ha s  been a s  
low a s  1.60 mgd. 



7) Type of treatment: Presently Lewiston provides primary treatment with 
chlorination.  By 1972 Lewiston is  scheduled to  have completed fac i l i t ies  for 
secondary proce ss ing of wastewater  . 

8) Industr ial  eff luent  not  processed in c i ty  sys tem:  Potlatch Forests  
Indust r ies  presently t r e a t s  i t s  own was tewate r .  The two food processing p l a n t s ,  
Seabrook Farms (now Twin Ci ty  Foods) and Smith Frozen Foods ,  do  not provide 
treatment for their wastewater  and face  the  n e c e s s i t y  of finding a n  economical  
means of handling their la rge  volume of high BOD effluent during the  s e a s o n a l  
period of plant  operation or e l s e  c e a s e  opera t ions .  

9) Ci ty  land ad jacen t  to  plant:  The c i t y  owns approximately 10 a c r e s  near 
the  p lant .  This land is  in  g r a s s  and a r o s e  t e s t  garden.  The remainder is  u s e d  
for a ba l l  park. 

10) Dev ices  for monitoring of ground water:  It would be  necessa ry  to  i n s t a l l  
shallow piezometers to co l l ec t  ground water  samples  for chemical  a n a l y s i s  i f  a 
program of irrigation with eff luent  were in i t ia ted  a t  Lewiston. Some spr ings  and 
s e e p s  are a l s o  avai lable  for such a program of monitoring of ground water  quali ty 
during irrigation with eff luent .  

11) Amount of water  applied during the irrigation s e a s o n :  No irrigation of 
agricultural  c rops  is done in the  a rea  of the treatment p lan t ,  and there is no 
known demand for such irrigation a t  t h i s  time. 

12) Irrigation d i s t r i c t s :  There are  no irrigation d i s t r i c t s  in  th i s  portion of 
the  Lewiston area .  

13) Geologic da ta :  Terrace d e p o s i t s  of s a n d ,  g rave l ,  s i l t ,  and boulders in 
former stream channe l s  are  located  in a r e a s  ad jacen t  t o  the  p lan t ,  with the  
Clearwater  escarpment  ( the h i l l s  r i s ing north of the  plant) consis t ing  of a s truc-  
tural  downwarp of Miocene Columbia River Basalt  with in terca la ted  sed iments ,  
r is ing above and north of the  plant  approximately 2000 fee t .  The a l luv ia l  de- 
pos i t s  in the val ley  bottom are  of Pl iocene,  Ple is tocene and Recent origin.  
Topographically the area is somewhat similar  t o  tha t  of the  Lake Tahoe waste-  
water  r e u s e  project desc r ibed  by Foster (1965). 

Comments: There is potential  for the reuse  of wastewater  via irrigation of 
pasture on t h e  Lewiston Hil l .  Such a program could be conducted on a year-round 
b a s i s ,  and could prove economically feas ib le .  This is particularly true with 
r e s p e c t  to  the  irrigation with food process ing wastewater .  At t h i s  time i t  is not 
known whether the two p lan t s  in  Lewiston c a n  economically implement secondary 
treatment of their  wastewater  a t  a c o s t  low enough to  just ify their continued 
operat ion a t  the  present  s i t e s  on the south shore of the Clearwater  River. For 
the  Ci ty  of Lewiston t o  undertake the treatment of th i s  source  of industr ial  
wastewater  would require a n  expansion of the c i ty  treatment plant  capaci ty ;  
th i s  inc reased  plant  capac i ty  would l i e  id le  and unused for about  9 of 12 months 
e a c h  year .  But, a program of irrigation with food processing wastewater  should 
b e  examined further a s  a n  economical  answer  to  the problem of d i s p o s a l  and 
renovation of  th i s  eff luent .  A s imilar  proposal  is  a l s o  suggested  for considera t ion 
by Potlatch Forest  Indust r ies .  It is poss ib le  tha t  dry-land pas ture  south of PFI 
could b e  ut i l ized for the irrigation of pu lp  -and-paper-mill wastewater  on a year- 
round b a s i s ,  and provide d i s p o s a l  and renovation of such wastewater  a t  a c o s t  
l e s s  than that  for conventional  advanced treatment f ac i l i t i e s .  The l i terature 



on s u c h  irrigatloil  with p u l p - m d - p a p e r  mill  v fas tewater  h a s  demons t ra ted  t h i s  
f a c t  of e c o n o m i c s ,  i n  a d d i t i o n ,  t he  c i t y  may w i s h  t o  c o n s i d e r  r e u s e  of i t s  
w a s t e w a t e r  for i r r igat ion of the  l and  above  t h e  t rea tment  p l an t  s i t e .  I r r igat ion 
d u r i ~ l g  t h e  summer would minimize t he  nu t r ien t  cont r lk~ut ion  t o  t he  s l a c k  w a t e r  of 
t he  a n t i c i p a t e d  reserT, loir .  

M o s c o w .  ( C l t y  ddtd - Orrln C r o o k s ,  Sewage  Treatmerit P lan t  Supervisor. 
Agricultural d a t a  - Ilon?er r u t t e r ,  Lcorldrd Burns ,  L-ltak County  AES Agents)  

1) Locs t ion  of treiiment p lan t :  Tt!e b lo scow plarit i s  l o c a t e d  a d j a c e n t  t o  
Parddise  Creek  approxirrlately mile  w e s t  o f  t h e  cit17 l iml t s  for M o s c o w .  Pa rad i se  
Creek  jo ins  the  South Fork of tkle Pa louse  River a t  Pu l lman,  W a s h i n g t o n ,  approxi -  
mate ly  e i g h t  mi l e s  w e s t  of M o s c o w  and  of tl-c t rea tment  p l a n t .  The Pa louse  R i ~ ~ e r  
eventui3lly e m p t i e s  i n t o  the Snake  River ,  The ciy!-icultural l and  a d j a c e r ~ t  L O  t h e  
p l an t  is  owned b y  the  Un ive r s i t y  of I d a h o ,  

2) D i s t a n c e  t o  i r r iga ted  c ropland:  Some i r r iga t ion  w a t e r  for the  Univcrslt) .  
of Idaho  fa rms  i s  withdrawn from Pa rad i se  Creek  approximate ly  200 y i ~ r d s  c!c:wn- 
s t ream from the  ou t f a l l  l i ne  for the  t rea tment  p l a n t .  This  wa te r  i s  u t i l i z ed  for 
the  spray- i r r iga t ion  of a  t r ee  farm on Un ive r s i t y  proper ty .  In t h e  sunimcr v:i;cn 
t he  Un ive r s i t y  i s  withdrawing w a t e r  from t h e  c r e e k ,  i t s  f low i s  l a rge ly  con7posed 
of t rea tment  p l an t  e f f l uen t .  

3) Agricul tural  d a t a :  The Univers i ty  ma in t a in s  a  var ied  prograni of cropping 
a n d  fe r t i l i za t ion  i n  the i r  expe r imen ta l  o p e r a t i o n s .  For t h i s  r e a s o n  the re  i s  l i t t l e  
purpose  s e rved  i n  a t tempt ing  g e n e r a l i z a t i o n s  for s u c h  p r a c t i c e s  a s  amounts  of 
fe r t i l i ze r  a p p l i e d ,  amoun t s  of i r r igat ion wa te r  u s e d ,  or t y p e s  of c r o p s  grown.  

4) Vert ical  l i f t  n e c e s s a r y :  The Univers i ty  mus t  l i f t  i r r iga t ion  w a t e r  b e t w e e n  
20 t o  230 f e e t  t o  a p p l y  i t  t o  t he  l and  p r e s e n t l y  i r r i ga t ed .  If i t  we re  ciccilled 
f e a s i b l e  t o  i r r i ga t e  por t ions  of t he  Un ive r s i t y  Golf C o u r s e ,  a  hor izonta l  c a r ry  
of approximate ly  mile  t o  3/4 mile would a l s o  b e  r equ i r ed .  

5) Amount of e f f l uen t  hand led  per  day:  The high f low period for the  M o s c o w  
p l an t  o c c u r s  in  t he  win te r  months .  The p l an t  h a n d l e s  from 1.5 t o  2 .1 mgd during 
t h i s  per lod.  In the  summer months t h e  flow d rops  t o  a  r ange  betvvecn . 85 a n d  
. 9 8  mgci. 

6) Type of t rea tment :  The C i ty  of M o s c o w  provides  s e c o n d a r y  tr-eatmerlt for 
i t s  e f f l uen t ,  and  i t s  t rea tment  p l a n t  i s  one  of t he  mos t  e f f i c i en t  and  comple te  i n  
te rms  of w a s t e w a t e r  renovat ion  within t h e  S t a t e  of Idaho .  Even s o ,  a  cons ide rab l e  
concen t rd t ion  of nu t r i en t s  a r e  made a v a i l a b l e  for t h e  i n c r e a s e d  growth of a q u a t i c  
vege t a t i on  i n  t h e  r ece iv ing  s t ream (Pa rad i se  C r e e k ) .  

7 )  Addit ional  d a t a :  There i s  n o  add i t i ona l  l and  a d j a c e n t  t o  t he  t rea tment  
p l an t  s i t e  owned b y  t h e  c i t y  t h a t  cou ld  b e  u s e d  in  a  program of w a s t e w a t e r  
i r r iga t ion .  There 1s n o  industrial e f f luen t  p roduced  in  t he  a r e a  of Moscow.  

8) Geolog ic  d a t a :  The  M o s c o w  a rea  i s  under la in  b y  Columbia River Basa l t  
of Upper M i o c e n e  a g e  cove red  by  va r i ab l e  d e p o s i t s  of l o e s s  of e o l i a n  depos i t i on  
(Pa louse  Formation) dur ing  and  a f te r  t he  P l e i s tocene  Epoch. The topography i s  
g e n t l y  rol l ing t e r r a in  wi th  l o c a l  re l ie f  s e ldom more t h a n  250 f e e t .  In t h e  c r eek  
bottom a re  found t e r r a c e  d e p o s i t s  of P l e i s t o c e n e  and  Recent  o r ig in .  



Comments: The Moscow-Pullman a rea  i s  identif ied by the  I'WPCA a s  one of the  
11 a r e a s  in  the  Snake River Basin tha t  requires a t tent ion  b e c a u s e  of a  d i s t i n c t  pro- 
blem with water  pollution of the  s t reams ad jacen t  t o  t h e s e  c i t i e s .  The source  of 
t h i s  pollution i s  nearly ent i re ly  contr ibutions from domest ic  was tewate r .  I f  a  
program of i rr igat ion with domest ic  wastewater  were inaugura ted ,  much of M o s c o w ' s  
contribution t o  th i s  s tream pollution during the  c r i t i ca l  summer months would be 
ended .  Irrigation of golf c o x s e  fairways in  the  summer months would provide a 
prac t ica l  so lu t ion  t o  d i s p o s a l  of eff luent  where Universi ty agricultural  experiments 
might not a l low the  u s e  of a l l  the  nutr ient-containing irrigation water .  The l ack  
of abi l i ty  to  control  the  concerl trat ions of fer t i l izer  va lue  conta ined in the eff luent  
might have  negat ive  consequences  with r e s p e c t  t o  t h e  control needed t o  b e  exer- 
c i s e d  over the  agricultural  experiment.  But i rr igat ion of the  golf course  or pas ture  
would be  highly des i rab le  i n  t h e  a rea  of the  treatment p lant .  The s o i l  profile a n d  
the t h i c k ,  unconsol ida ted  l o e s s  a r e  exce l l en t  with r e s p e c t  to  the  abi l i ty  of t h e  
so i l  column t o  t r e a t  and  renovate the  eff luent  appl ied  in a  sys tem of te r res t r ia l  
d i s p o s a l .  Treatment and irrigation with eff luent  during the  summer months is 
e s p e c i a l l y  c r i t i ca l  a s  th i s  is t h e  period of low streamflow and minimum dilut ion 
of ef f luent .  

Coeur d1Alene.  (City da ta  - James  Key, Ass i s t an t  C i ty  Engineer and  Glen 
Di l l ,  Plant  Supervisor .  Agricultural da ta  - Clyde Stranahan,  Kootenai County 
AES Agent) 

1) Location of t reatment p lant :  The Coeur d lAlene  sewage  treatment p lan t  is  
located  on t h e  southwest  s i d e  of the  c i ty  approximately 50 t o  100 fee t  from t h e  
north bank of t h e  Spokane River, on the  edge  o f  t h e  Coeur d lAlene  c i ty  l imi ts .  

2 )  D i s t ance  t o  irrigated cropland: Approximately two mi les  downstream from 
the  treatment p lant  irrigation approximately 4500 a c r e s  a re  u t i l ized  pas ture  and 
cropland.  One mile from the p lant  s i t e  a  golf course  is  loca ted  which could be  
cons idered  a s  a  s i t e  for the potential  irrigation with t rea ted  sewage  eff luent .  
The course  present ly  i s  irrigated with ground water .  

3) Agricultural da ta :  The crops  planted in  the  4500 ac re  a r e a  c o n s i s t  la rgely  
of w h e a t ,  lawn g r a s s  s e e d s ,  green bean s ,  hay  and pas ture .  Fer t i l izer  amounts 
appl ied  a r e  150 pounds of nitrogen and 60 pounds of phosphate  per  a c r e  of g r a s s  
s e e d ,  and 50 t o  60 pounds of nitrogen and 20 t o  30 pounds of phosphate  per 
a c r e  on g ra ins  and pas ture .  An average  of 33 i n c h e s  of water  per a c r e  are  applied 
t o  g r a s s  s e e d ,  12 inches  per ac re  are  applied t o  g r a i n s ,  and  21 i n c h e s  on pas tu re  
and hay.  

4) Vertical l i f t  necessa ry :  The e leva t ion  of the  outfal l  l i n e  for the  treatment 
p lant  i s  not known, bu t  irrigation water is present ly  pumped from the  Spokane 
River a t  a  point  approximately 2 mi les  downstream from the  p lant  s i t e .  If the  
treatment p lant  eff luent  were t o  b e  transported via c a n a l  or pipe downstream t o  
the  point where irrigation water  is present ly  being pumped from the  r iver ,  the  
to ta l  l i f t  required t o  apply the  was tewate r  t o  agricultural  land would b e  less than 
the  l i f t  required for the  u s e  of r iver  water  b e c a u s e  t h e  was tewate r  t ransport  would 
b e  s i tua ted  some d i s t a n c e  above the  stream bank .  

5) Amount of ef f luent  handled per day:  The high flow occurs  in the summer 
months when the  p lant  is  required to p r o c e s s  a s  much a s  3 mgd, with approxi- 
mately 4 of t h i s  inflow coming from t h e  i r f low of groundwater in to  the  c i ty  
sewe; l i n e s .  In t h e  winter and early spring t h e  inflow drops to  a n  ave rage  of 
1.5 mgd. 



6) Type of treatmer.t :  The c i t y  provides  s econda ry  p roces s ing  of i t s  e f f luent  
with ch lor ina t ion .  A ch lor ine  r e s idua l  of 6  ppm i s  gene ra l ly  s o u g h t ,  a n d  tilt. 
c i t y  u t i l i z e s  s l i gh t ly  l e s s  than  9 t o n s  of ch lor ine  per  y e a r  a t  a n  ave rage  c o s t  
of $2500 (about  $.14 per pound) .  The de t en t ion  t ime i s  short  becausc? the c i t y  
plant  h a s  no holding tank  for t h e  f ina l  e f f luent  a f te r  tl-ie c h l o r ~ r i e  is a d d e d ,  Tl-iis 
i s  tile r e a s o n  for t he  higk! c l ~ l o r i n e  r e s i d u a l .  

7 )  Addltlonal d a t a :  Thp c l t y  ob ta lns  ~ t s  t lomest lc  wa te r  supply  from bot!; 
su r f ace  w a t e r  a n d  gro7~ridwiitcr. Two w e l l s  (approxlrniitely 200 fee t )  supply  a 
portlon of t he  c l t y ' s  domes t l c  w a t e r ,  and  t h e  r e s t  1s obta lned  from Coeur d 'Alene  
Lake .  Domest lc  w e l l s  a r e  l oca t ed  In the  a r e a .  

8) Geolog ic  d a t a :  The golf c o u r s e  and  the  agr icu l tura l  ground a r e  s i t u a t e d  
upon th ick  d e p o s i t s  of P l e i s tocene  g r a v e l s  and  s a n d .  The Garr lson qrave l ly  
loam and  Springdale  g rave l ly  loam occur  a t  the s u r f a c e .  

Comments:  The s o i l  column of fers  e x c e l l e n t  po ten t ia l  for renovat ion  of w a s t e -  
water  a n d  h a s  good inf i l t ra t ion  and  percola t ion  characteristics for t h e  handl ing of 
vo lumes  of t he  e f f luent .  Problems with high water  t a b l e s  should  be  minimal near  
the i r r igated a r e a .  The poten t ia l  for fores t  ~ r r i g a t i o n  with e f f luent  is  not  known,  
but  should  b e  examined ,  a l though the  t ranspor t  of t h e  w a s t e w a t e r  t o  t he  i r r iga ted  
a r e a  shou ld  r e c e i v e  f i r s t  cons ide ra t ion .  



SUMMARY AND RE1;OMMENDATIONS 

Ttic s t u d i e s  ,di s~zuss;.ci 2nd z i ted  h2rein havz  dcn1o*istl-~itc:3 t h ~ t  th2  r e u s e  
o f  wdstewate:-s  i s  f e a s i b l e  and  s a f e  under  prop,?: managciment 2113 u,icj:r p;op"r 
!iydrog-.ologic cons-litions . Reu SF of w a s t e w a t e r  a i d s  in  ti-I;: ~ l i n i j  il,ltion gf t he  
; ~ d d ~ t ~ i ? l i  o f  n; .~tr je : i ts  z o - ~ t a i n ~ d  !hc.rcin t o  surf;3cc watcr  11;1riies. C~o1zomit i lnt ly ,  
i ~ : i : ~ 2 t l c  plc~lit ~ r c w t h s  -d'ic1.1 fccd  01 t h z s e  nu-;rients arc: ~ c d  .lc.i:,-i. 

r 7 1  I i ~ c s ~ . ?  s t u d i e s  k~,ivo asce.rtairi.?d a l s o  tha t  th2 fc r t l l i zer  va.'.ue of the n!ltrierits 
i n  CI d2mcs t i c  e f f luent  may bc a s  much a s  $18 112r acre- foot  of e f f luent .  TI-11s 
ferti!izi:r va lue  may makc the  u s n  of was t ewaIc r  p re fe ra l~ l c  to  thc  u s e  of ordinsry 
irricj3tion water ex ren  whore the  l a t t e r  i s  not in  shcjrt supp ly .  It h a s  bz.?n demon- 
s t r a t ed  tha t  intermittent sp ray  i r r igat ion produces  thc  most  cl?sirablc : -esu l t s ,  d l -  
tiio!~;.h o?t!:!r t ec i ln iquzs  c a n  ',,? !~ t i . l i zed .  CI-:lc~~*inatio;l of domes t i c  cffluiint i s  
reeo-i~men-led py,io: to 'relAsc; ii-,wever, food proce ss in ;  p lan t  eff lucl l ts  r e  co~nmonly  
ilsec] witlioul. c!iic?~-i n:?tio? . 

Optimum h y d - o q c ~ z j l o ~ , ~ ~ ~ :  coi~ci i t ions inc lude  the  ozcarre!ice of n2ar surfilcc :In- 
corlsol id3ted materi.-ils wIilc!l ;an ~ i c t  cis ,i rcnovtitinrj medium for ti:? w a s t e w a t e r .  
Ti12 water  t ab l c  silo1lld ':)e s t  1e:ist 5 f ee t  b 2 l o . ~  t h e  grounsci su r f ace .  Was tewa te r  
h a ?  been  r eused  in : ~ r c > ; l s  where  t h c  \zr;itcr t ab l c  i s  i e s s  than  5 f ez t  be low th;. sur-  
f a c e ,  a f te r  tlie instdl l ; i t io? of t j l c  f i e l d s .  I s r ae l i  s t u d i e s  l a v e  s ~ l g j e s t e c i  t ha t  a 
s a tu ra t ed  flow pat17 lc:;.;~h of :ii)cl~it 2 60 f m t  i s  required to  ren3v;lte d:~niest ic  
was t ewa te r  t o  potdble  sta~id.. irds witiiciat r o ~ ~ ~ v ~ i t i o ' l  11y veg? ta t ion  ,it t h e  ,~irecl of 
appl icat ior l ;  however ,  t h i s  t i g i ~ r c  c ~ l n  be zxpk>c ted  to vary c o n s i d x a b l y  with geolo-- 
g i c  con-lit iorls.  

Inzlucied among those  coriimunities in Idtiho wliicrc w a s  teTivater r e u s e  mer i t s  s o n -  
s ide ra t ion  a r e  S o e u r  d t A l e n ' ~ ,  Lewistoli , Ida110 I 'a l ls  , W2i SCT,  Rupcrt ,  a n 3  Nampa. 
Wa- , tewater  from t h e  s i t i c s  of Moscow,  Bahl ,  Mountain Ho!ne, and  Jerome a r e  
a l r eady  a s e d  on 3 part-t imo b a s i s .  Was tewdte r  r e u s c  In s o v o  of t hc  l a t t e r  communi- 
t i e s  n a y  h a v e  po:ential  for e x p a n s i o n .  In Mos,zow, for instc3ncc,  i t  sho:~!d bz 
p o s s i b l e  t o  ! ~ s c  a l l  t h e  e f f luen t  from the  t reatment  plcint cii~ring t h e  summer period 
of low flow in Pa rad i se  Creek  if thc Univers i ty  galf coursr,  were i r r igated with t h e  
e f f luant .  This rcp3rt d i s c u s s e s  t h e  pros  dnci clans of w;i s tewclter  r e u s e  in  esc!? of 
tht? a b ~ v c  a r e a s .  

Furthcr i n - ~ c s t i g a t i o n  i s  necded  in  t h c  v ic in i ty  of scvcrcil  o ther  c o ~ i m u n i t i e s  
i n  Idaho  prioi  t o  relAsc o l  wds tcwater .  'I'iie l3sise <ircci 1s ;in ?x3rnple  of s u c h  a 
c a s e .  Altho:lj'? the a r e a  immcdiiitcly dd jdccn t  to 'lie z i t y  h a s  poten t ia l  sha l low 
water  tab le  problcms,  i t  may bf: advis . ib lc  t o  t ranspor t  t he  c i t y ' s  e f f luent  down- 
gradien t  in a n  e x i s t i n 7  can21 t o  l o z i ~ t i o n s  such  CIS t h r  Dry ::reek a rea  where  t h i s  
problem is  l e s s  a c u t e .  

A surpr i s ing  nu.nbcr of c i t l e s  in  southern  Iddho zxpcrien.ze a n  inc reas2  in 
s e w a g e  t rea ted  during the i r r igat ion sc .2son . The imp1jc;ition i s  tha t  during t h z s e  
ps r iods  the  water  t ab l e  r i s e s  to i?r ,~bo;ro t h c  ~ l e v ~ i t i o r l  of the  s e w a g e  sol lect ior l  
s y s t e m .  If i r r i g~ i t i o?  wi th  was t ewa te r  i s  imp!cimented 112ar s l ~ c ! . ~  c i t i e s ,  t h ~  
qua l i ty  of t h e  sha!low grol~11'3 wa te r  nnd the  eff luent  s ! ~ o u l d  b e  rno~itol-ed 3? a  
regular  b a s i s .  Rc:gxdless  of whs thcr  reus.:, i s  implemented in  such  c o ~ m u n i t i e s  
t he  loca l  u s e  of ground wa te r  which h a s  been  r e c h a r g t ~ d  co inc iden ta l ly  with irriga- 
t ion s h o l ~ l d  b e  considf- . rcd.  Pumping from shiil low w e l l s  may reduze  the hydraul ic  
loading on t rea tment  p l a n t s  lowcrinzj the  water  tdb lc  t o  elevations below t h a t  
of s o w ~ l g e  c 3 l l ~ c t i o 1  s y s t e m s ,  in . lddition t o  being a n  in,;:xpcnsive so!Arcc af wa te r .  



In  northern Idaho  add i t i ona l  r e s e a r c h  is n e e d e d  to  a s c e r t a i n  the  r e s i d e n t i a l  
coqt r ibu t ion  of nu t r i en t s  t o  s e v e r a l  s m a l l  l a k e s .  W a s t e w a t e r  r e u s e  may b? 
a d a p t a b l e  t o  s u c h  e n v i r o ~ ~ e n t s ,  howeve r ,  t h e  r e l a t i o n s h i p  b e t w e e n  r e s i d e n t i a l  
deve lopment  and  nu t r i en t  contribu';ion s h o u l d  b e  t he  s u b j e c t  of fur ther  i nves t i g2 -  
t i on .  

Final1 y , t h e r e  a r e  s e v e r a l  food p roce  s sin83 opera t ions  in Idaho  which  shou ld  
i n v e s t i g a t e  r e u s e  of t he i r  o w n  w a s t e w a t e r ,  par t icu la r ly  i f  t h e r e  is n o  p l an  for 
future  incorpora t ion  of t h e s e  w a s t e s  i n t o  2 munic ipa l  t r ea tmen t  s y s t e m .  The 
food p r o c e s s i n g  p l a n t s  i n  I d a h o  a r e  l i s t e d  i n  T a b l e s  12 a n d  13A. Th i s  l i s t  c a n  
b e  compared  with t he  d i s c u s s i o n  on  t h s  geo logy  a d j a c e n t  t o  t h c  c i t y  nea r  wh ich  
e a c h  p l a n t  is  l o c a t e d  i n  order  t o  iden t i fy  t h o s e  o p e r a t i o n s  loceited i n  hydrogeo-  
l og i ca l l y  favorab le  envi roninents .  A thorough a n a l y s i s  of e a c h  p l a n t ' s  was t e -  
wa te r  sho!lld b e  conduc ted  before  t he  wa te r  is r e u s e d .  Sl~.ch a n a l y s i s  w i l l  a u t h e n  
t i c a t e  t h e  s b s e n e e  of compounds  a n 3  t r a c e  e l e m e n t s  wh ich  may b e  harmful  t o  
p l a n t s .  

Li t t le  e f f o r t  h a s  b e e n  devo ted  t o  the  l e g a l  a s p e c t s  of w a s t e w a t e r  r e u s e  i n  
Idaho .  Any l e g a l  p roblems concomi t an t  wi th  t e r r e s t r i a l  d i s p o s a l  undouhte ly  c a n  
and  shou ld  b e  r e s o l v e d  o n  a n  i nd iv idua l  s i t e  b a s i s .  Similar  s t a t e m e n t s  a p p l y  
t o  c o o p e r a t i v e  a r r angemen t s  b e t w e e n  supp l i e r  and  u s e r .  On  t h e  b a s i s  olC inter-  
v i e w s  wi th  p e r s o n s  a s s o c i a t e d  with bo th  g r o u p s ,  i t  app.?ars  t h a t  mos t  po t en t i a l  
p x t i c i p a n t s  a r e  genu ine ly  i n t e r ~ s t e d  in the e l imina t ion  of t h e  add i t i on  of nutri-  
e n t s  t o  l d s h a ' s  w a t e r  b o d i e s  a n d  t o  t h e  r e u s e  of t h o s e  nu t r i en t s  for f e r t i l i z a t i on .  
The predominance  of t h i s  a t t i t ude  of fe rs  encouragemen t  for t he  e s t a b l i s h m e n t  of 
w a s t e w a t e r  r e u s e  p r o j e c t s  throughout  t h e  S t a t e  whe re  hydrogeologic  and  agr icu l -  
t u r a l  condi t io r l s  permit .  

Tlie d o l l a r  v a l u e  of a c l e a n  s t r eam h a s  r e c e i v e d  n o  mention i n  t h i s  repor t .  
I n d e e d ,  i t  h a s  b e e n  po in t ed  ou t  t h a t  many w a s t e w a t e r  r e u s e  o p e r a t i o n s  h a v e  
func t ioned  o n  the i r  own economic  meri t .  The wr i t e r s  h a v e  d i s c u s s e d  s e y ~ e r a l  
communi t i e s  in  Idaho  where in  w a s t e w a t e r  cou ld  b e  d ive r t ed  i n t o  a l r e a d y  e x i s t -  
ing c a n a l s  for d i s t r i bu t ion  wi th  l i t t l e  or n o  add i t i ona l  pumping c o s t .  I t  shou ld  
b e  n o t e d ,  howeve r ,  t h a t  t h e  a s s i g n m e n t  of a s m a l l  v a l u e  t o  s c l e a n  s t r eam may 
make  some  w a s t e w a t e r  r e u s e  o p e r a t i o n s  economica l ly  more p a l a t a b l e .  
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