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ABSTRACT

As  part  of  an  overall  208  Water  Quality  Management  Plan
being  developed  for  the  Larimer-Weld  Regional  Council  of
Governments,  Toups  Corporation  has  completed  a  point  source
analysis  for  59  separate  municipal  and  industrial  wastewater
systems.     The  study  and  report  begins  with  an  analysis  of
existing  treatment  facilities  in  the  region,  determination
of  existing  and  projected  wastewater  characteristics,
utilizing  data  from  a  comprehensive  sampling  program;   and
an  analysis  of  infiltration/inflow  in  collection  systems.
Based  upon  optimum  future  development  programs ,  wasteloads
have  been  projected  in  terms  of  flow  and  composition.
Consideration  has  been  given  to  alternative  disposal  options,
including:     treatment  and  discharge  into  surface  waters,
land  application,   and  reuse.     F.ederal  and  State  standards
for  waste  discharge  have  been  reviewed,  with  emphasis  on
proposed  suspended  solids  limitations.     These  proposed
standards  recognize  the  need  to  retain  stabilization  pond
systems  for  many  small  communities  because  of  their
inherent  economical  and  functional  advantages.     The  adequacy
of  existing  facilities  has  been  determined  in  terms  of
compliance  with  standards  and  capacity  for  future  growth.
Alternative  plans  for  treatment  have  been  developed,   including
three  categories  of  pond  systems,  three  optional  pond
upgrading  processes   (intermittent  sand  filters,  rock  filters,
and  polishing  ponds) ,  and  five  categories  of  mechanical
treatment  systems.     Evaluation  has  also  been  made  of  existing
wastewater  system  operation  and  maintenance  conditions  and
problems,   including:     limited  community  budgets,   insufficiently
trained  staff ,  and  lack  of  incentive  to  improve  effluent
quality  because  of  limited  enforcement.     Recommended  treatment
facilities  for  small  communities  include  aerated  stabilization
Ponds   (compliance  with  proposed  EPA  standards) ,   and  oxidation
ditch  facilities,  should  it  be  necessary  to  meet  30:30
standards.    The  capital  cost  of  projected  wastewater  treatment
facilities  in  the  region  approximate  $5  million.     Based  on  a
review  of  alternative  programs  for  improved  operation  and
maintenance,   it  is  recommended  that  the  concept  of  a  cooperative,
cost-sharing  O&M  system  on  a  regional  basis  be  more  thoroughly
explored .

For  outlying  communities   in  the  Larimer-Weld  region,  EPA
goals  for  Best  Practicable  Waste  Treatment  Technology
(BPWTT)   can  be  met  by  application  of  Best  Waste  Stabilization
Pond  Technology   (BWSPT)   for  pond  treatment  systems,   secondary
treatment  levels  for  mechanical  treatment  systems,  and
implementation  of  improved  facility  operation  and  maintenance
programs .



I.0      EXECUTIVE   SUMMARY

This  planning  element  of  the  Larimer-Weld  208  Water  Quality
Management  Plan  analyzes  point  sources  of  pollution  from
59  separate  municipal  and  industrial  wastewater  systems  in
the  outlying  areas  of  the  region.    The  study  consists  of :
analysis  of  existing  facilities,  wastewater  characteristics,
infiltration/inflow  problems ,  projected  wasteloads ,
alternative  waste  disposal  options,  waste  discharge
standards,  adequacy  of  existing  facilities,  treatment
options,  existing  facility  operation  and  maintenance
conditions,  and  development  of  programs  for  wastewater
systems  upgrading  and  expansion,  and  improved  operation
and  maintenance  procedures.

Treatment  facilities  in  the  outlying  areas  range  in  capacity
from  the  i.65  million  gallon  per  day   (mgd)   oxidation  ditch
facilities  at  Berthoud,  to  a  0.01  mgd  activated  sludge
treatment  plant  in  the  Red  Feather  Lakes  area.    More  than
half  of  the  plants  consist  of  aerated  and  non-aerated
stabilization  pond  systems,  with  the  balance  being  mechanical
plants,  principally  extended  aeration  package  plants.
Treatment  plants  in  the  urban  triangle  area   (Fort  Collins-
Greeley-I.oveland)   are  principally  mechanical  facilities
Cactivated  sludge,  biofiltration) ,  and  a  few  aerated
stabilization  pond  systems.     The  majority  of  wastewater
collection  systems  in  the  region  are  not  characterized  by
excessive  infiltration/inflow  (I/I).    However,  significant
I/I  problems  do  exist  in  several  communities,  and  system
rehabilitation  could  decrease  hydraulic  loads  on  these
facilities.    Wastewaters  generated  in  the  area  are  typically
Qf  weak  or  medium  strength.

Population  projections  for  each  community  in  the  study  area
have  :been   made.     Total  population  in  the  outlying  area  is
expected  to  increase  from  approximately  40,000  presently  to
approximately  90,000  by  the  year  2000.     Corresponding  waste
flows  are  projected  from  3.8  mgd  to  10.4  mgd.

Alternatives  for  best  practicable  waste  treatment  are
considered,   including:     treatment  and  discharge  into  surface
waters,   land  application  and  reuse.     The  majority  of
wastewaters  generated  in  the  Larimer-Weld  region  are  discharged
to  surface  waters.     However,  analysis  of  the  water  resources
of  the  region  indicates  that  the  majority  of  surface  waters
are  diverted  for  agricultural  irrigation  purposes.    Therefore,
the  existing  surface  water  discharge  techniques  utilized  in
the  region  are  actually  indirect  forms  of  both  land  treatment
and  reuse.     In  addition,   the  existing  waste  management  program
results  in  resource  recovery  of  nutrients  by  irrigation.
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utilize  stabilization  pond  systems.    The  proposed  standards
recognize  the  need  to  retain  pond  systems  for  many  smaller
Colmunities  because  of  their  inherent  economical  and
functional  advantages.    Adoption  of  the  regulations  would
allow  the  EPA  Regional  Administrator  or  state  agency  to  grant
a  variance  with  respect  to  suspended  solids  limitations  of
Secondary  treatment  requirements  defined  in  NPDES  permits.
Pond  Systems  would  still  be  required  to  meet  an  eff luent
quality  achievable  by  "Best  Waste  Stabilization  Pond
Technology"   {BWSPT).     BWSPT  is  defined  as  a  suspended  solids
value  which  is  equal  to  the  ef f luent  concentration  achieved
90  percent  of  the  time  within  a  state  or  appropriate
contiguous  geographical  area,  by  waste  stabilization  ponds
that  are  achieving  the  levels  of  effluent  quality  established
for  BOD   (30/45  mg/I) .     Adoption  of  the  relaxed  standards  will
result  in  signif icant  cost  reductions  for  future  treatment
facilities  in  the  region.
Many  of  the  treatment  facilities  in  the  outlying  communities
do  not  comply  with  waste  discharge  standards.     This  is  caused
by  insuf f icient  capacity  and/or  improper  operation  and
maintenance.     Excess  capacity  of  outlying  facilities  presently
exists  for  only  about  one-third  of  the  growth  projected  by
the  year  2000.     Existing  O&M  conditions  are  characterized  by
limited  community  budgets,  insufficiently  trained  staff ,  and
lack  of  incentive  to  improve  effluent  quality  because  of
limited  enforcement.

Eleven  alternative  treatment  processes  have  been  considered,
including  three  categories  of  pond  systems,  three  optional
pond  upgrading  processes,  and  five  categories  of  mechanical
treatment  systems.     The  recommended  treatment  process  for
small  communities  is  aerated  stabilization  ponds  to  comply
with  proposed  EPA  standards  for  BWSPT.     Should  it  be
necessary  to  continue  to  comply  with  existing  secondary
treatment  standards  in  outlying  communities,  mechanical
treatment  systems  using  oxidation  ditches  are  recommended.

Based  on  the  limitations  and  processes  discussed  above,
and  assuming  the  proposed  EPA  pond  standards  are  adopted,
costs  have  been  developed  for  all  required  treatment
facilities  improvements  for  small  communities  in  the  Larimer-
Weld  region.     A  summary  of  the  costs  is  presented  in  Table
I.0-A.    As  shown  in  the  table,   total  capital  costs  amount  to
$4,800,000.     If  the  proposed  pond  standards  are  not  adopted,
capital  costs  would  increase  to  $8,043,000.
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TABLE   I,0-A,       PROJECTED   COSTS   -WASTEWATER   TREATMENT   FACILITIES

IMPROVEMENTS    -    SMALL   COM,MUNITIES    -    LARIMER-WELD    REGION

*. YEAR
CAPITALRECOMMENDEDCOST AVG.    O&M

g£          AGENCYI
OF PROCESS 'Slooo)

COST,Sl?8p/yR,
CONST . (f) (a)

E 23456XPANSION   a   UPGRAPING19791989Total

ASP-IRR 180loo280 1215
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385125 306

19781988.- AS
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P 190ZOO 1523

1977198 ASP

•'
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89 Keensburg   S.I).   1977 ASP 140 1
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101112 LasalleLochbuieMeads.I).Milliken S.D. 1988
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ASPASPASPAS-CM 90 19

1977
140 8

13 I
120 8

14

9781986 356 28

|E1617

PiercePlattevilleRedFeatherLakesSeveranceTexaco(I-25) SP 40 12
1981 ASPASP 91 16
19781978Total1977 345  '  (b) 22

61    (c) 43

ASPASP
406

1819 17
246    (a) 4

97 75 7

20

TlmnathTriuArea   S.D.EADINGONI.YJohnson'sCornerWeldCet1

1977

ASP 340     (a) |o

UPG

ASP 310 271990Total 140 29
450

i_I22
1977 ASP 40 7

nraHighSchool
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(:)    #::::th:i:::i::e=t:::in::::em.           (f)     Recogge=d§§::§§:::::::g::::(a)Excludesminorupgradingrequirements.ASP=AeratedStabilizatio(e)Excludesexistingcosts.Pond

OD  =  Oxidation  Ditch
AS-CM  =  Activated  Sludge   -

complete  mix  mode
AS-EA  =  Activated  Sludge  -

extended  aeration  mode
IRE  =  Ef fluent  Reuse  for

Irrigation  -  no  discharge
to  surface  water

ND  =  Nan-Discharging  System



Three  alternatives  for  improving  existing  operation  and
maintenance  procedures  for  wastewater  systems  in  small
colununities  have  been  evaluated.     Options  include:
I)   individual  community  operation  and  maintenance  as
currently  practiced;   2)   a  cost-sharing  regional  O&M
management  system;   and  3)   a  combined  regionally  or
sub-regionally-assisted  O&M  program.     Several  advantages
of  the  latter  two  options  are  apparent.    Highly  skilled
operators  could  be  provided  if  the  communities  jointly
hired  a  staff.     Total  staffing  requirements  could  be  reduced,
since  lesser  skilled  men  could  be  directed  by  a  chief  of
operations.     Specialists  such  as  chemists  could  also  be
provided.    A  fully  equipped  laboratory  could  be  provided
and  the  chemist  could  analyze  suf ficient  in-plant  and  effluent
samples  so  that  good  operation  could  be  provided.     Other
equipment  not  normally  owned  by  small  communities,   such  as
sewer  line  rodding  equipment,  could  be  jointly  owned  and
operated  utilizing  this  concept.
A  combined,  regionally  or  sub-regionally-assisted  operation
and  maintenance  program  of fers  the  benef its  of  a  regional
operation  and  maintenance  approach,  at  a  substantially
reduced  cost.     Much  less  manpower  for  this  cooperative
approach  is  required,  since  the  existing  labor  pool  in  the
communities  is  utilized  in  conjunction  with  assistance  from
a  regional  management  system.     The  costs  of  the  combined
approach  to  a  regional  O&M  management  system  would  be  greater
than  continued  operation  by  individual  communities,  assuring
extension  of  the  current  enforcement  policies.    However,
assuming  enforcement  policies  are  strengthened,  the  costs
of  the  combined  regional  approach  would  approximate  the  total
cost  of  improved  O&M  by  individual  colrmunities.     The  real
advantage  of  the  combined  regional  approach  is  that  i€  in
itself  will  result  in  improved  O&M,  and  consequently  plant
effluent  quality.

Based  on  a  review  of  alternative  programs  for  improved
operation  and  maintenance,   it  is  recommended  that  the
concept  of  a  cooperative,  cost-sharing  O&M  system  on  a  regional
or  sub-regional  basis  be  more  thoroughly  explored.     Because
of  the  many  uncertainties  regarding  actual  costs  and
relative  benefits  to  communities  from  this  concept,  a  specific
process  for  developing  such  a  program  has  been  outlined.
For  small  communities   in  the  Larimer-Weld  region,   EPA  goals
for  Best  Practicable  Waste  Treatment  Technology   (BPWTT)
can  be  met  by  application  of  Best  Waste  Stabilization  Pond
Technology   (BWSPT)   for  pond  treatment  systems,   secondary
treatment  levels  for  mechanical  treatment  systems,  and
implementation  of  improved  facility  operation  and  maintenance
pro grans .
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2.0      EXISTING   FACILITIES   END  WASTE CHARACTERISTICS

The  purpose  of  this  chapter  in  the  LWRCOG  208  Point  Source
Analysis  is  to  describe  the  existing  wastewater  treatment
and  disposal  facilities  within  the  region,  and  the
characteristics  of  wastewater  treated  at  those  facilities.
The  chapter  includes  discussion  of  collection. and  treatment
Systems,  infiltration/inflow  analyses,  description. of
typical  treatment  facilities,  and  wastewater  flow  and
quality  parameters.
2.i     FACII,ITY  I.OCATIONS

Point  sources  of  wastewater  within  Iiarimer  and  Weld
Counties  include  both  municipal  and  industrial  wastewater
treatment  facilities.    There  are  currently  16  industrial
and  30  municipal  wastewater  treatment  facilities  which
have  been  granted  discharge  permits.    There  are  also  an
additional  13  municipal  wastewater  treatment  facilities
which  are  not  required  to  have  discharge  permits  because
of  the  lack  of  any  significant  discharges.

The  locations  of  the  municipal  wastewater  and  industrial
wastewater  dischargers  are  illustrated  on  Figures  2.I-A
and  2.I-8,  respectively.     For  the  purposes  of  this  study,
municipal  dischargers  are  categorized  according  to
location--urban  triangle  area  communities  and  outlying
communities.     The  triangle  area  includes  both  large  and
small  communities  in  the  Greeley-Loveland-Fort  Collins
triangle.    Major  discharges  in  the  core  triangle  area  are
discussed  in  detail  in  another  section  of  this  208  plan.
Industrial  dischargers  are  categorized  according  to  the
potential  environmental  impacts  which  are  related  to  the
average  flowrates.     Industrial  discharges  with  average
flowrates  less  than  0.I  millions  of  gallons  per  day   (mgd)
are  classified  as  minor  dischargers  while  those  with  flowrates
greater  than  or  equal  to  0.I  mgd  are  classified  as  major
dischargers.     In  general,  industry  of  the  region  consists
of  or  is  related  to  food  processing.     Industries  discharging
to  municipal  wastewater  treatment  plants  are  not  shown  on
Figure  2.I-a.     Industrial  wastewater  discharges  are
discussed  in  detail  in  Chapter  9.0.

2. 2      WASTEWATER  Col-LECTION   SYSTEMS

Wastewater  collection  systems  in  the  Study  Area  vary
greatly  with  respect  to  size,  age,  and  materials  of
construction.    Table  2.2-A  presents  the  general  characteristics
of  the  wastewater  collection  systems  for  the  communities
in  both  the  urban  triangle  and  the  outlying  area.
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The  data  in  Table  2.2-A  is  based  on  discussions
with  town  officials,  wastewater  treatment  plant
operators,  review  of  Colorado  Department  of  Health
recofds  and  reports,   and  review  of  conimunity  wastewater
system  evaluation  and  planning  reports  prepared  by
various  consultants.

The  number  of  commercial  and  domestic  taps  refers  to
the  number  of  separate  connections  to  the  collection
system  from  both  dwellings  and  commercial  establishments.
In  most  instances,  a  multiple  family  dwelling  such  as
an  apartment  or  duplex  constitutes  a  single  tap.

The  data  under  the  heading  "Population  Served"  refers
to  number  of  fullgtime  residents  discharging  to  the
system,  and  excludes  the  equivalent  poptilation  based  on
cormnercial  or  industrial  establishments.    For  the
communities  included  in  Table  2c2-A,   the  equivalent
population  per  service  ranges  between  I.6   {Grover)   and
4.4   (Kersey)   with  an  average  Value  of  3.I.     In  the  ufban  triangle
area,   approximately  97  percent,  or  160,000  people  of
a  total  estimated  population  of  165,000,   are  served  by
sewerage  systems.     Overall  in  Larimer  and  Weld  Counties,
approximately  85  percent  of  the  total  population  discharge
into  sewerage  systems.

The  industries  discharging  into  the  comlnunity  wastewater
systems  are  tabulated  in  Column  4.     Schools  are  included
in  the  industrial  category  for  those  communities
providing  educational  services  for  large  numbers  of
students  residing  in  Surrounding  areas  not  served  by  the
sewerage  system.     A  population  equivalent  of  one  person
per  three  students  is  assumed  for  those  students  attending
school  and  not  residing  in  the  sewered  area.

Industrial  population  equivalents  were  calculated  on  both
a  BOD  and  a  flowrate  basis;   the  larger  of  the  two

a:B±:a£:g±A?.°PE±:t£°g: i:e€hfo¥aa:€e£E£:£#efnd±Estr iai   „
equivalent  populations  was  obtained  from  interviews  with
industrial  representatives  and  from  files  of  the  Colorado
Department  of  Health.

In  several  of  the  relatively  small  coml[nunities  in  the
outlying  area,  the  industrial  loads  constitute  a  substantial
portion  of  the  total  wasteload.    The  Johnstown  municipal
wastewater  system  serves  a  milk  processing  plant  with  an
equivalent  hydraulic  population  of  1100,  in  addition  to
1500  residents.     Since  the  milk  processing  plant  contributes
over  40  percent  of  the  total  wastewater,  both  the  flowrate
and  the  composition  of  the  wastewater  will  be  highly
dependent  on  the  operations  of  the  processing  plant.
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Several  of  the  colrmunities  serve  Seasonal  industries
related  to  the  agriculture  of  the  area.    Seasonal
variations  in  wastewater  loads  can  upset  biological
treatment  processes,  since  successful  operation  is
dependent  on  a  proper  balance  between  wastewater  load
and  available  microorganisms.     Regional  schools  cause
relatively  frequent  variations  in  wastewater  loads  due
to  lack  of  use  during  weekends,   holidays  and  suruners.
The  ef feet  of  the  variations  in  load  caused  by  the
intermittent  nature  of  schools  on  the  stab+±Ility  of  the
treatment  processes  depends  on  the  size  of  the  non-
resident  student  population  relative  to  the  population
oft`the  sewer  area.

Additional  characteristics  of  the  sewerage  collection
system  such  as  sewer  sizes  and  number  of  sewer  lift
stations  are  also  presented  in  Table   2.2-A.     Maps   _
showing  the  boundaries  of  the  existing  sewer  service
areas  for  the  communities  in  the  study  area  will  be
presented  in  Appendix  8.     These  service  area  maps  were
prepared  from  data  obtained  from  either  reports  describing
wastewater  systems  or  from  data  obtained  from  city  officials.
2. 3          INFILTRATION/INFI.OW  ANALYSIS

The  average  sewage  flowrates  in  many  sewerage  syBtems  are
greatly  increased  by  the  imf iltration  of  subsurface  water
through  leaking  pipe  joints  or  cracks  in  the  pipe  itself ,
and/or  by  the  inflow  of  Surface  waters  through  illegal  or
unknown  connections  or  openings  into  the  sewers.     The  flow
resulting  from  infiltration  and/or  inflow  increases  the
hydraulic  load  on  the  treatment  fadility.

Since  capital  and  operating  costs  for  most  sewage  treatment
facilities  are  significantly  effected  by  the  hydraulic  load,
the  most  economical  treatment  facilities  are  those  treating
only  sanitary  wastes.     This  economic  relationship  was
recognized  by  Congress  which  passed  a  IRE  requiring  that
excessive  infiltration/inflow   (I/Ity  be  eliminated  before
granting  federal  money  for  construction  of  new  municipal
sewage  treatment  facilities.     "Excessive"  infiltration/inflow
has  been  defined  by  the  Environmental  Protection  Agency  as
being  of  such  a  quantity  that  it  is  more  economical  to
eliminate  it  by  replacing  or  repairing  the  sewer  system
than  to  construct  additional  plant  capacity  to  treat  the
excessive  water.



In  the  majority  of  the  cities  and  touns  in  the  208  Study
area,  surveys  to  determine  the  amount  of  infiltration  and
inflow have  not  been  perfomed.    ch  estimate  of  the  magnitude
of  I/I  i§  made  by  calculating  the  average  daily  flow  per
capita  based  on  available  measured  wastewater  flowrates  and
the  populations  of  the  sewer  areas.     Dolrestic  flowrates  used
to  calculate  per  capita  daily  flows  were  obtained  by
subtracting  estimated  industrial  flowrates  from  the  total
unstewater  flowrate.     rt  can  be  seen  that  the  per  capita
flowrate  varies  from  42  gallons  per  day  per  capita   (god)   to
208  god.    Without  I/I,  the  per  capita  flowrate  of  sewage  is
directly  proportioned  to  the  volume  of  water  used  within  the
household  which  is  a  function  of  community  characteristics.
The  volume  of  water  used  within  the  household  is  affected  by
many  factors,  such  as  the  climate  of  the  area,  the  economic
status,  the  corrosiveness  of  the  water  as  it  relates  to  leaking
plumbing  fixtures  and  the  costs  of  potable  water.     tJnit`   .
£:g¥E3=€g;w:±::uti::€[:g:g:;:i:¥  =::g:e£::¥::$  3g::gfe3oogcd i
a  basis  of  loo  god  of  domestic  sewage  which  includes  some
allowance  for  infiltration.    By  comparing  the  values  presented
in  Table  2.8tfi"ith  loo  god,  it  is  possible  to  draw conclusions
about  the  magnitude  of  the  infiltration/inflow problems  for
the  coununities  of  the  Study  Area.     Inspection  of  the  table
reveals  that  Berthoud,  Grover,  Johnstoun,  Fort  Collins,
Loveland,  and  Windsor  have  a  significant  infiltration/inflow
problem.    For  those  communities  having  significant  I/I  problems,
a  f low  survey  should  be  performed  to  determine  the  location
and  extent  of  the  defective  severs.    A  cost  analysis  could  be
performed  to  estimate  the  cost  of  repairing  or  replacing
the  defective  sewers.    Finally,  to  determine  if  repair  of
sewers  or  treatment  of  additional  volume  is  more  cost-
effective,  the  costs  associated  with  each  should  be  evaluated.

Much  of  the  infiltration  in  some  of  the  older  sewer  systems
is  due  to  prior  practices  of  construction.    For  example,
during  the  1930.s  the  W.P.A.   installed  open  joint  sewers
in  the  torn  of  Milliken.    These  open  joints  are  the  primary
cause  of  infiltration  in  those  areas  where  the  elevation
of  the  groundwater  is  higher  than  the  sewers.     I.ikewise,
such  joints  can  also  result  in  exfiltration  or  leakage  of
raw  sewage  into  the  groundwater  in  those  areas  where  the
groundwater  table  is  lower  than  the  sewers.
Although  improved  sewer  construction  technology  exis
it  is  impossible  to  predict  the  magnitude  of  future
to  the  ef fect§  of  changes  in  groundwater  elevations
uncertainties   in  DredicEi.nd  Aa+arl`^-a+-.A---JL--   -I   -_ _ _ ___    _ .---,,ulicertaincle8  1n  predicting  deterioration  rates  of  older
sewers  in  those  aratans  where  the  magnitude  of  I/I  remains
constant,  Phe  relative  amounts  of  I/I  will  decrease  in  the
future  as  existing  sewerage  systems  are  expanded  to
accommodate  growth ; of  the  community.
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TABLE  2.3-A.-i     Infiltration/Inflow  Analyses

AGENCY

OUTI.YING  AREA

Ault  S,D.
Berthoud
Fort  Lupton
Gilcrest  S.I).
Grover
Johnstown
Keenesburg  S.D.
Lasalle
Mead   S.D.

Milliken  S.D.
Pierce
Platteville
Wellington
Estes  Park  S.D.

POPULATION
SERVED

950

2,500

3,300

500

120

i--,.500

525

1'500

350

I,400

975

i, 500
I,200

•IRIENGI.E   AREA

Boxelder  S.D.
Evans   a.D.
Fort  Collins   .(a)
Greeley
Loveland
Windsor

(a)

AVERAGE
DOMESTIC
FLOunTE

(mgd)

0.10

0.48

0.44

0.04

0.025

0.22

0.05

0.17

0 . 035

0.10

0.05

0.14

0.06
I,900(a)               0.51

4,350                        0.44

4,500                        0.48

65,000                     11.4

55,000                        6.2

21'000                       3.3

2'700                       0.59

AVERAGE   DOMESTIC
FLOWRATE

gal/ {capita-day)
(gad)

Permanent  residents  only;   seasonal  population  =  5,000,
and  20,000  tourists.

(b)     Includes  seasonal  and  tourist  loads.
teL    Includes  wastewater  treatment  plants  #1  and  #2.
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It  should  be  noted  that  the  only  communities  included
in  Table  2.3-A  mere  those  for  which  existing  €lowrate
data  was  available.     It  will  be  necessary  for  many  of
the  communities  in  the  Study  Area  to  install  f low  meters
at  their  wastewater  treatment  faa:ilities  before  it  is
possible  to  make  estimates  of  the  magnitude  of  inf iltration/
inflow®

2.4`         EXISTING   TREATMENT   FACILITIES   IN  OUELYING  AREAS

:h:r:::¥:I:::¥ :: :::a:=::; E::::SS::b:=e 2:¥!i°¥Eet:y
the  basic  types  of  plants  and  the  individual  processes
incorporated  into  each.     Standard  process  flow  diagrams
for  the  facilities  which  are  referred  to  in  Table  2.4-A-
are  illustrated  on  Figures   2.4-A  through  E.     TheL`-.
facilities  are  approximately  equally  divided  between
activated  sludge  process  and  stabilization  pond  systems.
There  are  fifteen  aerated  and  unaerated  stabilization
pond  systems,  three  of  which  have  rock  filters  for  upgrading
all  or  part  of  the  pond  effluent.    Aeration  equipment  used
includes  mechanical  floating  aerators,  cage  aerators,
and  diffused  aeration.    There  are  thirteen  activated  sludge
plants  which  can  be  broken  down  according  to  the  following
process  modifications  or  operational  modes:     eight  extended
aeration,  three  oxidation  ditches,  one  conventional  and
one  contact  aeration  system.    The  extended  aeration  plants
are  typically  package  plants  which  are  used  for  relatively
small  flowrates.

The  Upper  Thompson  Sanitation  District  has  the  most
sophisticated  treatment  plant  which  consists  of  secondary
conventional  activated  sludge  followed  by  separate
nitrification,  tertiary  filtration,  and  ozonation  facilities.
In  several  instances  when  facilities  consisted  of  several
stabilization  ponds  in  series,  the  last  pond  is  classified
as  a  polishing  pond  in  conformance  with  the  Colorado
DepartEent  of  Health`s   (CDH)   cEiteria  for  review  of
wastewater  treatment  facilities.     The  CDH  defines  a
polishing  pond  as  a  pond  with  a  minimum  hydraulic  detention
time  of  two  to  three  days.     Hydraulic  detention  times  of
ponds  following  controlled  biological  processes  such  as
trickling  filters  or  activated  sludge  should  have  a  maximum
of  four  to  five  days  to  prevent  algae  growth.    Polishing
ponds  following  stabilization  ponds  are  provided  for  settling
of  the  algae  and  other  Btispended  solids  in  the  effluent  of
the  first  pond.     Table  2.4-A  also  includes  design  €lowrates,
operator  class  requirements ,  Colorado  discharge  pe]:.nit
numbers,  and  effluent  receiving  bodies  for  each  facility.
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STABILIZATION    POND(S)                 POLISHING    POND

(OME  OR  roRE  iN  sERiEs)

DEslen      cRiTERiA

(FOR   STABILIZATloN   POND  ONLY)

MAXIMUM    BOD    LOADING   -      18   LBS.

DAY - ACRE

DEPTH   :      3    TO    10   FEET

HYDRAULIC    DETENTloN    TIME:    loo    TO   500   DAYS

Fig.2.4-A.      Sari.s   Sfabilizalion   Pond    Design   Crifefia
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STABILIZATION

PONDS
POLISHING     POND

DESIGN        CRITEBIA

(FOF{     STABILIZATION     PONDS)

MAXIMUM      BOD    LOADING      RATE    -18LBS.    BOD5

DAY -ACRE

DEPTH:      3     TO    10   FEET

HYDRAULIC     DETENTION    TIME..loo   TO   300   DAYS

Fig. 2.4-B.        Parcillel     Slabilizalion     Ponds   Design   Criter.ia
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AERATED       STABILIZATION       PONDS

AERATED   STABILIZATION

POND(S)

(ONE  OR  MORE   IN   SEBIES)

POLISHING    POND(S)

(ONE  OR  MORE   IN   SERIES)

DESIGN      CRITERIA

(AERATED    STABILIZATION     POND(S)   ONLY)

MAXIMUM    BOD   LOADING     =    240  LBS/ACRE/DAY

DEPTH :    7   T0  10  FEET

HYDRAULIC      DETENTION    TIME    =    15    DAYS

POWER    REQUIREMENTS  :     65   HP/MGD    (DOMESTIC   WASTE)

OXYGEN   TRANSFER    RATE  :     I.4  LBS.    02/LB.    BOD   REMOVED

Fig.   2.4-C.         Aerafed     Sfabilizclfion     Ponds     Design      Criferia
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EE9.Ee.8.gL±Lesc=r_iption  and  Design  Grit_e±±
•    Oxidation  Ditch  with  Cage  Aerators

Minimum  24-hours  detention   time   @  Qavg.
Maximum   15   1bs.    BODS/1000   CF   @   Qavg.

•    Clarif ier                       Average
Flowrate

(mgd)
0.05
0 . 05-0 .15
0.15

Max.   Surface*
Settling  Rate
19ld_/sq.  _f5=|

400
500
600

Minimun*
Detention
Time    (hr.)

•    Disinfection-Chlorine  Contact  Basin
Minimum  contact  time  =  30  minutes  at  peak  hourly  flowrate

•    Aerobic  Digester  or  Aerated  Waste  Sludge  Holding  Tank.

•    Sludge  Drying  Bed,   minimum  i   sq.   ft/capita

*     Based  on  Qavg  +   100%   sludge  return

F.lg.  2.4-D.       Oxidaf ion     D`llch      Des`ign     Criteria



AERATION
HEADWORKS           TAN K                    CLARIFIER

CHLORINE

CONTENT               POLISHING

BASIN                       POND

SLUD6E
HOLDING   TANK

SLUDGE
DPYING    BEDS

P_rocess  Description.  and  Design  Criteria

•    Aeration  Tank
Minimum  24-hours  detention  time   @  Qavg.
Maximum   15   lbs.    BODS/1000   CF   @   Qavg.

•   Clarif ier                     Average
Flowrate
__   (TqdL

0.05
0 . 05-0 .15
0.15

Max.   Surface*
Settling  Rate
Jlp_a_/sq_.   f_tl

400
500
600

Minimum*
Detention
Time   (hr.)

•   Disinfection-Chlorine  CQntact  Basin
Minimum  contact  time  =  30  minutes  at  peak  hourly  flowrate

•   Polishing  Pond   (required  for  plants  with  Q<0.75  mgd) .
/

*     Based  o`n   Qavg  +   100%   sludge   return.

Fig.   2.4-E.         Exlanded       A®rafion     Design     Criteria



The  design  flowrates  presented  in  Table   2.4-A  are
based  on  Colorado  Department  of  Health  criteria  for
wastewater  treatment  facilities.    In  several  instances.
it  is  possible  that  the  tabulated  flowrate  for  a  given
facility  'is  less  than  the  original  design  flowrate  because
of  the  adoption  of  more  stringent  or  conservative  design
criteria.    The  present  design  criteria  are  based  on
achieving  ef fluent  suspended  solids  and  BODS  values  of
30  mg/i.     Since  these  effluent  standards  are  now  in  effect,
the  present  design  criteria  were  used  to  evaluate  capacities
of  existing  facilities.
2.5    ,      WASTEWATER   QUALITY   CHARACTERISTICS

The  characteristics  of  the  wastewaters  generated  within
the  region  were  determined  by  reviewing  existing  data
contained  in  various  facility  plans,  regional  reports,
and  Colorado  Department  of  Health  records  and  by  conducting
a  water  quality  analysis  program.    The  characteristics  of
the  wastewater  generated  in  the  major  population  centers
in  the  Study  Area  Such  as  Greeley  and  Fort  Collins  are
well  docunented  since  these  communities  employ  relatively
sophisticated  secondary  treatment  facilities  whose
successful  operation  is  highly  dependent  on  the  influeht
quality.     In  general,  the  smaller  communities  which  ar',e
located  in  the  outlying  areas  have  treatment  processes
which  are  easier  to  operate  and  do  not  require  conetant
monitoripg  of  the `.infELnentswa§tewater'` quadLt¥,i ,

Raw wastewater  quality  characteristics  typical  of  the
communities  in  the  outlying  area  are  presented  in
Table     2
obtained

I•:£ri  (I)The  daca  presenced  includes  info]=mation
the  water  quality  analysis  program

conducted  for  this  study;   (2)   selected  facility  51ans  and
regional  reports;  and   (3)   standard  wastewater  references.
Information  from  a  standard  reference  was  included  for
purposes  of  comparison  and  categorization.     The  data  in
Table    2.5-Al  indicates  that  most  of  the  communities  in
the  Study  Area  have  a  weak  or  medium  strength  wastewater.
Strong  or  concentrated  sewages  in  municipal  systems  generally
result  from  industrial  users.    The  majority  of  the  coirmunities
in  the  outlying  area  have  purely  domestic  or  residential
connections  which  produces  relatively  weak  wastewater.
Other  factors  imf luencing  the  strengths  of  wastewaters
include  infiltration  and  inflow  which  have  a  dilution  effect.
A  consultant  for  the  Milliken  Sanitation  District  estimated
the  magnitude  of  I/I  by  comparing  wastewater  strengths  at
different  points  in  the  sewer  system.    This  I/I  survey
method  is  based  on  the  fact  that  I/I  is  equal  to  the  volume
of  water  required  to  achieve  the  observed  dilutions.
Table.,5.]2-A `show§  hov' I/E  significantly  reduce.a the   e€fluent
a.©85 .tLencentrat|on  to ithe  Hialiken  ,waetewater  treatment  plant.

28



In  those  communities  having  substantial  I/I,  it  can  be
eE!pected  that  the  wastewater  strengths  will  increase  in
the  future  as  the  amounts  of  I/I  decrease  with  expansion
of  the  systems.

The  majority  of  the  analytical  data  presented  in  Table
2.5-A. :i  is  for  grab  samples  taken  during  regular  working
hours.    Wastewater  composition  typically  varies  with  the
time  of  day  and  it  is  probable  that  composite  samples
would  produce  slightly  different  results.    Generally

¥:::::r°:u:::3 ' t::SE:;€::h:a::::: :£:np:a:§h:::Sa:r:±ght
or  early  morning.

Composite  samples  with  their  relatively  high  costs  were
not  warranted  for  this  investigation  of  wastewater
composition  for  the  Study  Area  in  view  of  seasonal
variations.     When  composite  samples  are  taken,   it  is
generally  accepted  that  several  samples  will  be  obtainedthroughout  the  year  to  evaluate  seasonal  variations.
Sampling  at  dif ferent  times  of  the  year  was  not  possible
due  to  the  time
values  in  Table g?3:Erg:EE:a?f tEEi sa5Eu#;..t-EES !gt!3rature
quality  sampling  program  was  conducted  during  late  summer
and  early  fall.     Lower  raw  wastewater  temperatures  do
occur  during  the  winters.

No  information  concerning  TDS  levels  is  presented  since
the  wastewater  TDS  is  directly  related  to  the  potable
water  TDS  which  varies  .greatly  for  the  communities  in
Weld  and  Larimer  Counties.     In  general,  domestic  use  of
water  increases  the  TDS  by  approximately  ZOO  to  300  mg/I.

Table  2.5-a   `  presents  the  composition  of  a  typical
imf luent  wastewater  cha€acteristic  of  the  outlying  area
of  the  Study  Area.     This  composition  is  for  a  domestic
wastewater  and  does  not  consider  industrial  inputs.    The
presented  values  can  be  used  to  estimate  design  loads  for
colnmunities  which  are  presently  unsewered  or  those  which
have  inadequate  historical  quality  data.
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Table   2.5-A

Influent  Wastewater  Characteristics

Constituent

208   Sampling  Program   (a)

Loveland
Johnstown

Milliken Fort Platte- Erie
S.D. Lupton ville S.D. 1973

BODS   {mgzl)SuspendedSolids(mg/I)rmonia(mg/IasN)Phosphate(mg/i)or 11215411.9 29928.2 1909410.0 879610.2 39021523 97662.4

asp 0.8

pHTemperature(OC) 7.623 7.419 7.825 7.423 7.3

{a)     Samples   cd)1lected   in  September,1976.
(b)      Soluble   BOD5.



Table   2.5-a

Typical  Raw  Wastewater  Characteristics*

CONSTITUENT                                   RANGE                                AVERAGE   VALUE

BODS   (soluble)

COD

Susp.ended  Solids

rmonia

pH

Temperature

112-390

160-360

94-215

8.2-23

7 .i-7 . 8

|9-250c

151

280

130

13

7.5

2|OC

*    Values  in  mg/I  except  for  pH  and  Temperature.
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3. a     RASTELaAD   p.ROBECTIONs

It  was  necessary  to  project  future  wasteloads  for  the
comunitie8  in  the  study area  to detemine  future  facility
requirements  and  the  adequacy  of  existing  facilities.
These  projections  were  made  for  two  different  years,
1983  and  2000,  to  determine  both  the  short-and  long-term
Wasteloads.     Development  of  the  projected  wasteloads
involves  the  following  steps,  each  of  which will  be
described  separately:

a    Project  future  population  for  each  community;
a    Project  unit  wasteloads  per  population

equivalent  applicable  to  the  Larimer-Weld
regionjq    Calculate  wasteloads  by  applying  the
aLppropriate  unit  wasteloads  to  the
population  projection.

3.i     POPULATION  PROJECTIONS

Population  projections  for  each  community  in  the  study
area  were  prepared  as  part  of  the  land  use  planning
component  of  the  208  program.     The  various  techniques
employed  and  their  characteristics  will  be  described  in
detail  in  the  population  projection  report.
The  present  population  and  the  1983  and  2000  year  projections
for  the  corrmunities  in  the  outlying  areas  are  presented
in  Table  3.I-A.    It  should  be  pointed  out  that  a  relatively
lairge  degree  of  uncertainty  exists  in  population  projections
for  s`mall  comunities.    It  is  impossible  to  predict
individual  housing  developments  which  would  have  a  signif icant
impact  on  the  population  of  a  Small  community.     Likewise,
a  single  industry  located  within  or  in  the  proximity  of
a  small  colrmunity  can  cause  a  major  population  influx.

No  wasteload  projections  have  been  presented  for  individual
treatment  facilities  which  serve  motels  or  truck  centers
such  as  the  Ramada  Inn  or  the  Del  Camino  Center  located
on  Interstate  Highway  25.     Predicting  the  expansions  of
such  facilities,  which  are  generally  corporate  decisions
based  on  economic  considerations,   is  beyond  the  scope  of
the  present  investigation.
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Table   3.i-A
Population  and  Unit  Flow  Projections

For  Con`munitles  in  Outlying  Areas

OUTLYING   COMMUNITIES POPULATION
UNIT  AVERAGEFI.OW(ADWF)(god)

INDEXNO.
AGENCY PRESENT

PROJECTED
1983 2000         _ PRESENT PROJECTED

I Ault  s.D. 950 2000 3300 105 loo
2 Berthoud 25002100 43002900 70004000 192 loolooloo
3 Cottonwood  Park
4 Del  Camino
5 Baton loo loo
6 Erie  W.S.D. 1300 1500 1800 loo loo
7 Estes  Park  S.D. 1900 (a) 2400 (b) 4000 (a) 102 (e) loo
8 Fort  Lupton 3300 5000 9000 133 145 (d)
9 Gilcrest  S.D. 500 700 1300 8 0 ntch loo

10 Grover 125 125 15015002200 208 loo
11 Hill-n-Park  S.D. 700 6500 loo loo
12 Hudson   S.D. 6001500 11001600 loo looloo
13 Johnson' s  Corner
14 Johnstown 220 (d) 173 (d)
15 Keenesburg  S.D. 525 800 1300 95 loo
16 Kersey  S.D. goo 2100 3000 loo loo
17 Lasalle 1800 3200 4500 95 loo
18 Lochbuie 900 1100 1500 - loo
19 Mead   S.D.     (f) 400 400 700 87 loo
20 Milliken  S.D. 1400600 20001500' 40003000 looloo
2122 Mountain  RangeShadows

Nunn 300 - loo
23 Pingree  Park 50 - 50
24 Pierce 975 51 loo
25 Platteville 15002600 (e)80 22004000 (e)600 36008800 (e)800 93- looloolooloo
26 Ramada  Inn
2728 Red  Feather/CrystalLakesRiverglenn

29 Severance - loo
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Table   3.1-Awl   (Cont.)
Population  and  Unit  Flow  Projections  For

Communities  in  Outlying  Areas

OUTliYING   COMMUNITIES POPULATION UNIT  AVERAGEFLOW(ADrm)(god)

INDEXNO.
AGENCY PRESENT

PROJECTED
1983            2000 PRESENT PROJECTED

30 Spring  Canyon  S.D. 1000270 2300            3500500750 - loo
31 Texaco looloo
32 Tirmath
33 Tri-Area  S.D. 4100 6500            9400 looloo looloo
34 Upper  Thompson  S.D. 4000 5000            77002300379..9

35 Weld  Central  H.S. loo
36 Wellington 1200 50 75

{a)     Permanent  residents  only;   seasonal  population  =  5000,
and  20,000  tourists.

(b)     Permanent  residents`ionly;   seasonal  population  =  6000.
{c)     Permanent  residents  only;   seasonal  population  =  7000.
(d)     Includes  industrial  waste.
(e)     Includes  seasonal  and  tourist  loads.
(f )     Includes  institutional  population  and  f low.
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3. 2           UNIT   WASTELOADS

In  projecting  future  wasteloads  it  is  necessary  to
consider  both  the  composition  or  strength  and  the  flowrate.
The  projected  wastewater  characteristics  are  based  on
historical  data,  results  of  a  regional  wastevater  quality
sampling  program  recently  conducted  by  Toups  Corporation,
recommended  design  criteria  published  by  the  Colorado
Department  of  Health   {CDH) ,  and  standard  characteristics
published  in  the  technical  literatnre.

Table   3.2-A

Unit  Constituent  Loading  Factors

For  Domestic  Wastewaters

CONSTITUENT

UNIT   LOADINGS

PRESENT PROJECTED

pcd    (1) mg/1    (2) pod    (1) mg/I    (3)

BODS 0.14 151 0.18 214
Suspended  Solids 0.12 130 0.18 214

inonia  as  N 0.120.27 13300 0 . 0130.27 15
Phosphate 3
TDS   Increase   {4) 325

pod  =  pounds  per  capita  per  day
Assumes  an  average  per  capita  flow  of  108  gal/day.
Assumes  an  average  per  capita  flow  of  loo  ga/day.
Represents  the  increase  in  wastewater  TDS  over  the
water  supply  TDS.
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3.2.I         Flow

It  is  assumed  that  future  developments  in  the  communities
will  be  served  by  well-designed  and  constructed  sewer
systems.     For  projected  flows,  a  unit  value  of  loo  gallons
per  capita  per  day   {gcd)   is  a  realistic  value  for  design
purposes  and  will  be  utilized  in  this  study.    This  value
represents  typical  domestic  wastes ,  including  residential
and  normal  commercial  contributions  together  with
infiltration/inflow   (I/I)   expected  even  from well  designed
and  constructed  sewerage  systems.    Unit  average  per  capita
waste  f lops  for  each  of  the  conmunities  in  the  outlying
areas  previously  presented  are  also  included  in  the  Table
along  with  the  projected  unit  per  capita  flows  applicable
during  the  planning  period.     It  is  assumed  that  those
communities  currently  having  unit  per  capita  f lows  greater
than  150  god  due  to  excessive  I/I  will  correct  the  major
existing  system  deficiencies.     In  several  instances,  a  unit
per  capita  flow  greater  than  loo  gad  has  been  projected  dueto  significant  industrial  inputs  or  present  I/I,  the
elimination  of  which  cannot  be  economically  justified.
There  are  several  instances  where  the  future  per  unit  capita
glow  is  greater  than  the  existing  value.    The  increased
value  was  adopted  in  view  of  the  CDH  design  criteria.

Sewers   and  cohduits  within  a
must  have  sufficient  capacity

wig tfg#f: #:¥8:£t# a'nt
weather  flows.     Peak  wet  weather  flows  were  obtained  by
multiplying  the  average  dry  weather  f lows  minus  the  current
infiltration  f lows  by  the  peaking  factors  illustrated  in
Figure   3.2-A.   ``  Existing  infiltration  flows  were  then
added  where  applicable.     Figure  3.2-A  ia  mops  eonserviative   -
than  the  CDH  design  criteria  which  require  a  minimum  peaking
factor  of  2.5.

3.2.2``       Com osition

Wastewater  strength  is  generally  characterized  in  terms
of  the  suspended  solids   {SS)   and  the  5-day  biochemical

:=X:::t:::::dr::::=in¥h:::b±:i:a:=::?reo:£e:h:o::€::::nts
or  parameters  including  chemical  oxygen  demand,   ammonia,
phosphates,  temperature,  and  pH  are  important  in  particular
situations  where  industrial  wastes  are  involved  or  where
nutrient  removal  is  required  due  to  classif ication  of  the
receiving  water  as  a  water  quality  limited  segment.
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As  part  of  a  sampling  program  conducted  in  the  technical
planning  component  of  the  LWRCOG  208  Plan,   samples  of
in fluent  and  effluent  wastewater  were  collected  at  various
wastewater  treatment  facilities  and  analyzed  for  a  range
of  constituents.    The  results  of  the  in fluent  analysis
together  with  a  summary  of  historical,  regional  wastewater
composition  data,  were  presented  in  Tables   2.5-A  and:Bt3.
Based  on  this  raw  wastewater  quality  data  and  the  area
average  flowrate,  existing  unit  individual  cons±fituent
loading  factors  were  developed.     These .factors  along

¥::=ef¥t¥=a.Projected  Values  are  presented  in

:::tt::ag:ng:v:o;e::ei::::::::do:::u::eo5r::::tt3:|3:g5due
to  an  anticipated  greater  use  of  garbage  grinders,  and
the  relatively  weak  strength  of  the  existing  wastewater.
The  future  decrease  in  the  relative  amount  of  I/I  also
causes  an  increase  in  the  projected  concentration  of  all
constituents .
Existing  and  anticipated  values  for  the  increase  in  the
total  dissolved  solids   (TDS)   resulting  from  the  domestic
use  of  water  are  also  included  in  Table  3.2-A.
TDS  is  an  important  parameter  when  considering  wastewater
reuse  options.     The  TDS  of  a  wastewater  can  be  projected
by  adding   .325 mg/I  to  the`TDS  value  in  the  water  supply.

3.3      `     WASTELOAD   PROJECTIONS

Wasteload  projections  have  been  developed  by  applying
the  unit  average  flows  presented  in  Table  3.i-A   `
and  the  unit  constituent  loading  factors  of  Table  3.2-A
to  the  predicted  population.

Table  3.3-A      presents. the  compilation  Qf  municipal
wastewater  loadings  for  the  communities  in  the  study

::=at±:  €:sT:nose:I:g:  ;gpE:t:::a:Tsp3:::€n:oL±ds
factors  from  Figure  3.2-A  mere  used  to  calculate
the  peak  wet  weather  f lows  from  the  average  dry  weather
flows.       Table  3.3-A    does  not  include  waste  projections
resulting  from  industrial  developers  which  is  more  random,
and  its  effect  on  water  use  and  wastewater  production
presents  a  broad  range  of  possibilities.
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4.0      WASTE ENAGEMENT

4.I     AITEENATIVES   FOR  BEST   PRACTICABI.E   WASTE   TREATRENT

In  accordance  with  Pli  92-500,   evaluation  must  be  made
of  practicable  techniques  by  which  publically-owned  treatment
b7nptra   I ---.- __I_.__    ___ _- _ I     '.-___--Jr_--'L`-I---Jr    \,\r,I,5\Jcorks  can  restore  and-maintain  the  integrity  of  the
nation's  waters.     In  order  to  achieve  the  1983  goal
fishable,   swilrmable  conditions,  where  attainable  in
Iiarimer-Weld  region,  application  of  the  best  practic
waste  treatment  technology   {BPWTT)   will  be  made.
A  |  -_  ____         ,    ,

Land  Application
Reuse

Of
the
able

-. _ _  .` _ _ ,     '' _--    -\-   ,I,\+\+5 ®Alternatives  must  be  considered  in  three  broad  categories:
a    Treatment  and  Discharge  into  Surface  Waters

I -o-a    I__ ,  _.  _     ,   ,

The  general  characteristics  of  these  alternatives  will  be
discussed  in  this  chapter.    A  detailed  discussion  of  the
alternative  treatment  processes  that  can  be  utilized  in
each  of  these  waste  management  techniques  is  presented
in  Section  7.2    Specific  application  of  these  techniques
in  the  Larimer-Weld  region  is  discussed  at  the  end  of
this  section.
4.I.I    Treatment  and Dischar e  into  Surf ace Waters
while  there  are  many  methods  of  treating  municipal
wastewaters,  the  only  viable  option  for  disposing  of
the  treated  effluent  other  than  by  discharge  or  land
application  is  by  total  evaporation.    Evaporation  has  been
§houn  feasible  only  for  relatively  small  communities  located
±n  arid  climates  where  soil  conditions  are  such  that  seepage
from  the  evaporation  lagoon  is  a  minimum.     The  great  majority
of  communities  in  the  study  area  which  have  treatment
facilities  discharge  effluent  to  surface  waters.    Maintenance
of  the  water  quality  of  these  receiving  waters  and  protection
of  the  public  health  are  the  primary  goal  of  wastewater
treatment.     These  objectives,  along  with  economic
Considerations,  determine  the  degree  and  type  of  wastewater
treatment  necessary  prior  to  discharge.

In  Colorado,  the  agencies  which  have  jurisdiction  over  the
receiving  waters  and  establish  effluent  standards  are
the  U.S.   Environmental  Protection  Agency   (EPA) ,   and
the  Colorado  Water  Quality  Control  Comission   (WQCC) .
Surface  waters  of  the  state  can  be  classif led  into  two
broad  categories:     effluent-limited  segments,  and  water
quality-limited  segments.    Effluent-limited  segments  are
those  reaches  in  which  application  of  discharge  standards
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for  secondary  treatment  will  result  in  the  maintenance
of  stream water  quality  for  the  protection  of  benef icial
uses.    Water  quality-limited  segments  are  those  reaches
in  which  application  of  ef f luent  standards  more  stringent
than  secondary  treatment  are  required  such  that  stream
water  quality will  result  in  the  protection  of  the
highest  beneficial  use.    Existing  and  future  water  quality
Standards  and  stream  classifications  are  being  analyzed
in  other  components  of  the  208  plan.

For  waters  in  the  region  which  are  classified  principally
for  agricultural  use,  BPWTT  will  be  defined  as  secondary
treatment.    Waters  for  which  the  highest  beneficial  use
is  the  protection  and  maintenance  of  aquatic  life,  BPWTT
will  be  defined  as  secondary  treatment  and  if  required,
followed  by  advanced  waste  treatment   (nitrif ication  for
ammonia  reduction,  plus  dechlorination) ,  land  application,
or  reuse.     Other  required  elements  of  a  program  to  maintain
fisheries  by  1983,   including  implementation  of  Best
Management  Practices   {BMP)   for  agricultural  discharges,
control  of  non-point  sources  of  pollution,  and  provisions
for  maintaining  year-around  minimum  stream  flows,  will  be
discussed  in  detail  in  the  Areawide  Technical  Planning
component  of  the  208  plan.

4.I.2     Land  A |ication
There  are  three  basic  methods  of  land  application  of
wastewater :

a    Irrigation
®    Infiltration-Percolation
a    overland  Flow

Irrigation,  the  predominant  land  application  method  in
use  today,  involves  the  application  of  effluent  to  the
land  for  treatment  and  for  meeting  the  growth  needs  of
plants.    In  infiltration-percolation  systems,  effluent
is  applied  to  the  soil  at  higher  rates  by  spreading  in
basins  or  by  sprinkling.    Overland  flow  is  essentially
a  biological  treatment  process  in  which  wastewater  is
applied  over  the  upper  reaches  of  sloped  terraces  and
allowed  to  flow  across  the  vegetated  surface  to  runoff
collection  ditches.

Extensive  work  has  been  done  by  EPA  to  determine  the
feasibility  of  land  application  systems.    For  more
information,  the  reader  should  review  the  following  texts:

•    E;;3E:SEES-Et,:i  5:::e3E!::c!::::y:y3EFI::
of  Water  Program  Operations,
EPA-430/9-75-00l,   March,   1975;
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Costs  of  Wastewater  Treatment  b Land
len, Environmental

Water  Program  Operations ,
EPA-430/9-75-003,   June,   1975;

Alternative  Waste  Mama ement  Techni

Agency ,

ues  for
Best  Practicab Waste Treatment,  Env
Protection Agency,  Office  of

and  Advan-6-ed  Wastewater

rormental
Water  Program

Operations,   EPA-430/9-75-013,   October, -1975;

Cost-Ef fective  Comparison  of  hand  Application
Treatment

Protection Agency,   Office Of
Environmental

Water  Program
Operations,   EPA-430/9-75-016,   November-,1975;
Land  Treatment  of  Munici al  Wastewater

uents  -  Des |gn Factors-I,  Des1gn
Case  Histories,  Environmental  Protection  Agency,
Technology  Transfer,   January,   1976.

Treatment  of  wastewater  prior  to  land  application  is
necessary  for  a  variety  of  reasons,  including:    reduction
of  pathogens  consistent  with  the protection   of  public
health,  particularly  those  transported  by  aerosols;
avoidance  of  nuisance  conditions,   especially  odors,   from
the  storage  of  wastewater;  maintenance  of  a  reliable
distribution  system;  maintenance  of  high  infiltration  rates.

In  many  areas,  particularly  Region  VIII   (Denver) ,  EPA
may  require  secondary  treatment   tor  at  least  Best  Waste
Stabilization  Pond  Technology   (BWSPT) )   plus  disinfection
prior  to  land  application,  to  avoid  problems  mentioned
above.     This  requirement  is  based  on  experience  gained
particularly  in  California,   and  F`lori-da.
4.i.3     Reuse

Factors-II ,

Four  factors  prerequisite  to  wastewater  reclamation  for
reuse  of  treated  wastewater  are:    1)   the  availability  of
a  wastewater  reuser   (industry  or  irrigation  operation
located  in  close  proximity  to  source  of  reclaimed  water) ;
2)   storage  facilities  or alternate  disposal  site  for
wastewater  during  periods  of  non-reuse;   3)   capability  of
producing  reclaimed  water  of  required  quality;  and
4)   legal  ownership  of  the  wastewater  by  the  municipality.

The  degree  of  treatment  required  depends  upon  the
characteristics  of  the  function  for  which  the  treated
wastewater  is  used.     The  corrmon  reuse  of  municipal
wastewater  today  includes  industrial  cooling,   landscape
irrigation  of  parks  and  golf  courses,  recreation  lakes
providing  both  primary  and  secondary  contact  sports,  and
crop  irrigation.     In  addition  there  are  several  minor  reuses
such  as  water  closet  flushing  in  hotels   (Grand  Canyon  Village)
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The  greatest  amount  of  wastewater  reuse  occurs  by
industry  which  has  signif icantly  reduced  both  their
intake  water  requirements  and  their  discharge  volumes
by  reclaiming  and  recycling  their  process  waters.
Internal  industrial  reuse  will  not  be  considered  in
this  analysis.
4.I.3.i    Irrigation  Reuse

The  State  of  Colorado  currently  does  not  have  water
quality  standards  for  reuse  of  wastewater  for  irrigation
purposes.     However,  because  the  applicable  discharge
standards  will  be  no  less  stringent  than  the  existing
recommended  Federal  standards,   it  will  be  necessary  for
any  treatment  plant  to  produce  secondary  eff luent  prior
to  reuse  of  wastewater  for  irrigation.    Assuming  tertiary
treatment  is  not  required  for  surface  discharge  to  a
stream,  this  standard  is  identical  with  the  quality
requirements  for  discharge,  and  no  additional  treatment
facilities  would  be  required  for  irrigation  reuse  than  if
the  water  were  discharged  directly  to  a  receiving  water.
An  exception  is  probable  higher  levels  of  disinfection  to
insure  the  protection  of  public  health  at  the  reuse  site.
An  identical  discharge  standard  also  eliminates  the
requirement  for  effluent  storage,  i.e. ,  permits  discharge
to  receiving  waters,  during  non-irrigation  periods.     If
it  is  desired  to  maximize  the  amount  of  wastewater  reuse
or  to  discharge  all  effluent  to  cropland,  effluent  storage
facilities  would  be  necessary.     The  volume  of  storage  would
be  determined  by  both  the  variations  in  the  irrigation
requirements  due  to  the  seasonal  nature  of  agriculture
and  the  seasonal  variations  in  available  wastewater.    Storage
facilities  have  added  as  much  as  25  percent  to  the  total
cost  of  a  project.

Probably  the  most  important  consideration  in  evaluating
the  reuse  potential  of  wastewater  for  irrigation  is  the
quality  requirements  for  the  irrigation  water.    Quality
requirements  are  determined  by  bacteriological  regulations
for  wastewater  reclamation,  plus  evaluation  of  the  possible
adverse  ef fects  on  the  irrigated  crop  by  individual
constituents  contained  in  the  water.    The  specification
of  non-injurious  chemical  constituent  concentrations  is  a
difficult  and  involved  task  requiring  an  extensive  review
and  evaluation  of  available  literature  and  other  data
prepared  and  compiled  by  numerous  agronomists.
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Additional  precautions  are  necessary  in  a  reuse  program
for  the  protection  of  public  health.    Such  precautions
have  been  d.ooumented  as  guidelines  issued  by  the  California
Department  of  Health.     Particular  specific  documents  are
of  interest,  including  the  following:

Guidelines  for  Use  of  Reclaimed  Water
for  Landscape  Irrigation
Guidelines   for  Use  of  Reclaimed  Water
for  Surface  Irrigation  of  Crops
Guidelines  for  Worker ` Protection  at
Water  Reclamation  Use  Areas

These  guidelines  are  reproduced  in  their  entirety  in
Appendix  C.     In  addition  to  general  guidelines  concerning
pipeline  coding,  on-site  water  control,  and  use  of
reclaimed  wastewater,  the  guidelines  address  such  factors
as  protection  from  cross-connections ,  prevention  of
unauthorized  public  use,   identification  tags,  minimized
exposure  of  drinking  fountains  and  picnic  tables,  public
notification  of  the  reclamation  operation,  and
precautionary  measures  concerning  employee  contact  with
reclaimed  wastewater.

In  considering  the  suitability  for  reusing  wastewater
for  irrigation,  it  is  necessary  to  consider  the  effects
of  the  specif ic  chemical  constituents  of  the  water  and
their  relation  with  the  soil  and  with  plant  metabolism.
Extensive  studies  have  been  conducted  by  many  organizations
in  efforts  to  determine  specific  acceptable  water  quality
criteria  for  irrigation  waters.
Probably  the  most  encompassing  attempt  to  determine  water
quality  criteria  for  agriculture  has  been  conducted  bythe  University  of  California,  Cooperative  Extension,
Colmittee  of  Consultants.    The  results  of  their  analyses
have  been  published  in  "Water  Quality  Guidelines  for
Interpretation  of  Water  Quality  for  Agriculture''.    These
guidelines  are  intended  for  use  in  estimating  the  potential
hazards  to  crop  production  associated  with  long-term  use
of  the  particular  water  being  evaluated.    Since  individual
constituent  tolerances  vary  for  dif ferent  crops  and  for
different  soil  types,  the  data  should  not  be  automatically
applied.    Potential  wastewater  irrigation  sites  should  be
evaluated  on  an  individual  basis  where  all  factors  can  be
considered.     Poorer  quality  wastewaters  have  been
successfully  used  by  modification  of  the  irrigation
practices  to  maximize  soil  drainage.
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4L4,-,tiLB±±_isa±±:i of Bpun Techniques  in the. ±±

The  three  basic  alternative  BPWTT  techniques  of  treatment
and  discharge  to  surface  waters,  land  application,  and
reuse,  are  interrelated  under  certain  circumstances.
For  exampl'e,  the  existing  situation  in  the  Larimer-Weld
region  is  that  all  discharges  from  publicly-owned
treatment  works   (POTW)   in  the  triangle  area,  and  three-
quarters  of  the  POTW's  in  the  outlying  area,  are  to  surface
waters,  with  the  remaining  applied  to  the  land  or  reused.
Hbwever,   analysis  of  the  water  resources  of  the  region
indicates  that  the  majority  of  surface  waters  are  diverted
for  agricultural  irrigation  purposes.    Therefore,  the
existing  surface  water  discharge  techniques  utilized
in  the  region  are  actually  indirect  forms  of  both  land
treatment  and. reuse.     In  addition,  the  existing  waste
management  program  results  in  resource  recovery  of
nutrients  by  irrigation.    The  historic  and  future
opportunities  for  land  application,  water  reuse  and
resource  conservation  will  be  more  thoroughly  explored
in  the  Areawide  Technical  Planning  component  of  the
208  Plan.

4.2      WASTE   DISCHARGE   STANDARDS

4_.__2.1     Existing  Requirem_e_n±g

As  a  minimum,  planning  of  publically-owned  wastewater
treatment  facilities  must  provide  for  seconda.ry  treatment
by  1977  or  as  soon  as  possible  thereafter,  and  for
application  of  Best  Practicable  Waste  Treatment  Technology
(BPWTT)   prior  to   1983.     The  levels  of  BPWTT  and  various
Waste  management  techniques  available  to  meet  those  levels
have  been  defined  by  EPA.     Secondary  treatment  and  BPWTT
requirements  apply  to  discharges  to  all  surface  waters  of
the  state,   and  NPDES  permits  issued  by  the  WQCC  incorporate
these  standards.     The  Colorado  Attorney  General  has  ruled
that  these  standards  also  apply  to  discharges  to  privately-
owned  irrigation  supply `wateFs.     Current  EPA  secondary
treatment  requirements  as  promulgated  under  the  Federal
Water  Pollution  Control  Act  Amendments   (PL  92-500) ,   together
with  current  standards  of  the  Colorado  WQCC,   are  surrmarized
in  Table  4.2.I-A.

More  stringent  standards  apply  to   dischargers-  to  water
quality  limited  segments  of  the  state  receiving  waters.The  probable  water  quality  limited  segments  are  identified
in  another  report  prepared  as  part  of  the  208  program.
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4±2i2_    Proposed  Requiremej±±±
4.2.2.I    Environmental  Protection  Agency

EPA  has  recently  proposed  a  relaxation  of  suspended  solids
limitations  in  discharge  Standards  of  cormunitie§  which
utilize  stabilization  pond  systems   (Appendix  D).     The
proposed  standards  recognize  the  need  to  retain  pond
Systems  for  many  smaller  communities  because  of  their
inherent  economical  and  functional  advantages.    Adoption
of  the  regulations  would  allow  the  EPA  Regional  Administrator
or  state  agency  to  grant  a  variance  with  respect  to
suspended  solids  limitations  of  secondary  treatment
requirements  defined  in  NPDES  permits,  providing  the
Community  can  show  that:      (I)   waste  stabilization  ponds
are  used  as  the  process  for  secondary  treatment;   (2)   the
treatment  facilities  have  a  design  capacity  of  I  mgd  or
les§j   and   {3)   performance  data  indicates  that  the
facilities  Cannot  comply  with  present  suspended  solids
limitations,  even  if  properly  operated,  without  the
addition  of  treatment  systems  not  historically  considered
as  secondary  treatment   {i.e. ,   filtration  systems  for
algae  removal) .

Pond  systems  would  still  be  required  to  meet  an  effluent
quality  achievable  by  "Best  Waste  Stabilization  Pond
Technology"    (BWSPT).     BWSPT   is   defined  a§   a   suspended
solids  value  which  is  equal  to  the  ef f luent  concentration
achieved  90  percent  of  the  time  within  a  state  or
appropriate  contiguous  geographical  area,  by  waste
stabilization  ponds  that  are  achieving  the  levels  of
effluent  quality  established  for  BOD   (30/45  mg/I) .

It  is  not  possible  at  this  time  to  present  the  effluent
quality  standards  for  stabilization  ponds  in  the  study
area  since  the  numerical  value  of  the  maximum  accepted
suspended  solid  level  has  not  been  established.

4.2.2.2     Colorado  Water  Quality  Control  Commission

The  Colorado  WQCC  is  currently  revising  the  stream
classification  system  applicable  to  the  entire  state.
When  adopted,   the  revised  stream  classification  system
will  play  an  important  role  in  that  it  determines
receiving  water  classif ication  which  in  turn  establishes
water  quality  standards  for  all  dischargers.
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5.0     ADEQUACY   OF   EXISTlttG   FACII.IVIES

In  this  section  the  existing  facilities  are  evaluated
in  terms  of  their  ability  to  comply  with  the  currently
applicable  ef f luent  discharge  standards  and  excess
capacity  available  for  excess  wastewater  loads  projected
for  the  study  period.
5.i            COMPLIANCE   WITH   EFFLUENT   DISCHARGE   STANDARDS

The  adequacy  of  the  existing  wastewater  treatment
operation  to  produce  eff luent  satisfying  the  discharge
standards  was  investigated  by  analyzing  the  quality
of  the  existing  effluents.    Effluent  quality  data  was
primarily  obtained  from  four  sources:     1)   records  of  the
CDHj   2)   the  208  wastewater  quality  monitoring  program

::;8:::?da:¥ :9u::s::=:°::t::: ; s:if::::::::i::a:i::¥ams
conducted  by  operators--   .of  the  individual  treatment  plants.

In  Table   5.i-A,       effluent  quality.data  and  the  NPDES
limitations  are  summarized  for  communities  in  the  outlying
areas.  In  general,  the  tabulated  values  represent  the
aveEage  of  from  2  to  15  samples  obtained  during  the  last
two  years.     Arithmetic  averages  were  used  for  the  BODS,
suspended  solids,   and  ammonia  data;   1ogrithmetic  or  geometric
averages  were  used  to  calculate  the  average  concentrations
for  the  fecal  coliforms.     In  several  instances  such  as  Del
Camino  and  Weld  Central  High  School,   the  average  values
were  significantly  increased  by  a  single  sample  with
exceptionally  high  BOD  and  SS  concentrations  which  might
have  been  taken  at  a  time  when  the  plant  was  upset.

The  NPDES  limitations  presented  in  Table  5.i-A
are  the  values  of  the  30-day  averages.     The  discharge  permits
also  specify  limitations  based  on  the  7-day  average  which
is  50  percent  greater  than  the  30-day  averages  for  the
BODS,   SS,   and  ammonia.     In  the  case  of   fecal  coliforms,
geometric  averages  are  used  and  the  limits  for  the  7-dayaverage  is  loo  percent  greater  than  the  limit  for  the
30-day  aver?ge.

The  discharge  permits  also  specify  that  the  effluent  pH
range  be  between  6.0  and  9.0,   that  the  oil  and  grease
concentration  be  less  than  10  mg/i  in  any  grab  sample,
and  that  no  visible  sheen  occur  in  the  effluent.     Generally,
facilities  capable  of  complying  with  the  BODS  and  suspended
solids  limitations  do  not  have  any  dif f iculty  meeting  the
oil  and  grease  limits.     Satisfying  the  pH  requirement  is  not
a  problem  for  the  municipalities  of  the  study  area  in  view
of  the  predominately  domestic  nature  of  the  wastewater.
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The  effluent  standards  in  Table  5.I-A  do  not  reflect
the  Environmental  Protection  Agency  proposal  to  increase
the  maximum  suspended  solids  concentration  allowed  in
effluents  from  stabilization  pond  systems  treating  less
than  I  mgd.     If  this  proposal  is  adopted,  the  Suspended
solids  limitations  will  be  somewhat  greater  than  30  mg/1.
Communities  with  existing  stabilization  pond  systems  and
projected  wastewater  flows  less  than  I  mgd  for  the  year
2000  are  identified  by  the  astericks  in  Table  5.I-A.
It  is  probable  that  these  communities  will  be  required
::[¥::cv:I:e3 3nm€£:  :::3e 1:¥±5gt±:nL38dm:,:Tspended

The  results  of  the  water  quality  analysis  program
Conducted  for  the  208  point  source  investigation  for
wastewater  effluents  for  selected  cormunities  in  both  the
urban  triangle  and  outlying  areas  are  presented  in  Table  5.I-a.
The  water  quality  analysis  program  was  conducted  during
the  summer  and  early  fall  of  1976.     Overall,   the  data
presented  in  Table  5.i-a  are  consistent  with  the  values
obtained  from  the  other  sources  and  presented  in  Table
5.I-A.     Table  5.I-a  includes  information  on  the  levels
of  various  inorganic  species  related  to  both  the
wastewater  treatment  process   (nitrates  and  phosphates)
and  the  chemical  constituents  of  the  water  supply   (sodium

:::::±:u::€sa::::::i:=, ton:I::r::t:es:e:::t:::5:a:±cthe     ,\
wastewaters  of  the  study  area  because  the  inorganic
composition  of  a  wastewater  is  primarily  determined  by
the  composition  of  the  water  supply.    the  water  supplies
in  the  region  have  greatly  differing  inorganic  compositions
depending  upon  the  source  of  the  water.     In  general,
the  waters  obtained  from  the  mountain  surf ace  waters  at
or  above  the  mouth  of  the  canyon  has  TDS  values  less
than  300  mg/I.     The  groundwaters  of  the  region  generally
Contain  much  higher  TDS  levels  typically  between  500  and
1500  mg/I.     Greeley,  I.oveland,   and  Fort  Collins  all  make
use  of  the  relatively  good  quality  mountain  surface
waters.     The  majority  of  the  smaller  communities  utilize
groundwater  which  is  of  poorer  quality.     It  is  obvious
from  the  data  in  Table  5.1-a  that  many  of  the  effluents
in  the  region  fail  to  comply  with  the  discharge  standards.
while  the  non-compliance  can  result  from  any  one  of  several
possible  causes,   the  most  common  causes  are  insufficient
facility  capacity  or  improper  operation  and  maintenance.

Many  communities  have  experienced  extensive  population
growths  since  design  and  construction  of  the  treatment
facilities.    This  results  in  insufficient  capacity  which
can  only  be  corrected  by  expansion  or  replacement  of  the
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TABLE   5.1-A

HISTORICAL   DATA   -   EFFLUENT   WASTEWATER

AGENCY (:i;3'       (T§;lJ        iES#L83L::?REs     (£gj[,

Ault  S.D.*
Berthoud
Del  Camino   (I-25)
Baton
Erie   W.    &   S.D.*

Fort  Lupton*
Hill   a  Park  S.D.*
Hudson   S.D.*

Johnson' s  Corner*
Johnstown*
Keenesburg  S.D.*
IJasalle*
Mead   S.D.*

Milliken  S.D.
Pierce*
Platteville*
Texaco   (I-25)
Tri-Area  S.D.*
Iteld  Central

High  School
Wellington*
Estes  Park  S.D.

3762

210

1931

1118

83                  105

4269

3176

3162

4694

3450

3558

2143

47                  130

2766

2844

3562

100                  180

4070

48,000

12

150

4.6

0.8

2,800                     12

>20'000                    18

19,goo

9'600

4 ' goo

800

i,000
6,000

150

i,830
i,400

270

<100

20,000

4'500

300

(a)      NPDES   limitations:      BODS  =   30  mg/i;
SS   =   30   mg/i.

*       Future  NPDES  limitations  may  be  modif ied  to  reflect
Best  Waste  Stabilization  Pond  Technology   (BWSPT) .
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existing  facilities.    It  is  also  possible  that  a
facility  which  was  originally  properly  sized  for  a
Particular  set  of  discharge  standards  will  fall  to
meet  new,  more  stringent  requirements  which  require
a  greater  degree  of  treatment.     The  adoption  of  discharge
standards  requiring  nutrient  removal  or  employment  of
other  tertiary  processes  would  have  the  same  effect.

In  the  next  section,  existing  capacities  will  be  further
investigated  and  analyzed  in  terms  of  the  existing
and  projected  wasteloads.

Facilities  with  suf f icient  design  capacity  will  not
necessarily  produce  acceptable  ef fluents  unless  adequate
operation  and  maintenance  practices  exist.

Unsatisfactory  operation  and  maintenance  can  be  due  to
lack  of  a  qualified  operator,  inadequate  time  allocated
for  maintenance  of  facilities,  or  insufficient  funds  to
permit  stocking  the  required  standby  equipment  or
replacement  parts.     The  State  of  Colorado  has  adopted
a  facility  classif ication  and  operator  classification
system  to  assist  communities  in  hiring  personnel  properly
qualified  to  operate  the  cormunity's  treatment  facility.The  other  two  causes  for  unsatisf actory  operation  are
basically  budgetary  problems.    A  detailed  analysis  of
wastewater  systems  operation  and  maintenance  is  presented
in  Chapter  10.0.

5.2      CAPACITY   FOR   FUTURE   GROWTH

The  ability  of  the  existing  facilities  to  provide
treatment  of  increased  was€eloads  resulting  from  future
population  growth  can  be  investigated  by  comparing
existing  capacities  with  the  wasteload  projections.
Table  5.2-A  contains  the  existing  facility  capacity  data
from  Table  2.4-A  along  with  the  present  and  projected
wasteloads  from  Table  3.3-A.     By  comparing  the  existing
capacity  with  the  future  projection,  an  estimate  is  made
of  the  year  in  which  the  existing  capacity  will  be
exceeded.     These  estimates  are  also  presented  in
Table   5.2-A.



Table  5.2-A

Treatment  Plant  Capacity  and  Projected  Flows

INDE
AGENCY

DESIGN PRESENT t   1983 2000

PROJECTEDYEARWHENFLOWEQUAI,S

eAPAclTy FLOW FLOW FLOW EXISTING
NO. (mgd) (mgd ) (mgd) (mgd) CAPACITY

i Ault  S.D. 0.13 0.09 0.20 0.33 1979
234 BerthoudCottonwoodPark 0.900.12 0.480.20 0.430.29 0.700.40 200-0+    .1990

Del  Camino NA 0.02

5 Eaton 0.34 0.21
678 Erie  W.S.D.EstesParkS.D. 0.140.70 0.130.40 (a) 0.15NA 0.18NA 1980NA

Fort  Lupton 0.29 0.64 0.85 1.5 Presently
9 Gilcrest  S. .    0.05(c) 0.04 0.07 0.13 1983 (a)

10111213141516 GroverHiIi-n-ParkS.D. 0.0290.12 0.0250.07 0 . 013NA a.0150.65 2 0 0 a+1978

Hudson  S.D.Johnson'sCorner 0.050.05 0.060.007 0.110.280.08 0 . I.50.38.0.13 Presently198'0Presently

JohnstownKeenesburgS.D. 0.250.05 0.220.05

Kersey   S.D. 0.05 0.05 0.21 0.30 Presently
17 Lasalle 0.36 0.17 0.32 0.45 1988
18 Lochbuie 0.18  (b - 0.11 0.15 2000+ (b)
19 Mead   S.D. 0.03 0.035 0.05 0.07 Presently
2021 Milliken  S.MountainRangeShadows .    0.120.10 0.100.01 0.22 0.40 1978
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Table    5.2=A^          (Cont.)

Treatment  Plant  Capacity  and  Projected  Flows

INDE
AGENCY

DESIGN   - PRESENT 1983 2000

PROJECTEDYEARWHENFliowEQUALS

APACITY FLOW FLOW FLOW EXISTING
NO. (mgd) (mgd) (mgd) (mgd) CAPACITY

22 Nunn - - NA0.15 NA0.30.

1986

23 Pingree  Park 0.01 0.01

24 Pierce 0.17 0.05

25 Platteville 0.20 0.14NANA 0.220.250.030.2,30.05 0.400.500.080.35a..07 5 1981PresentlPresentl2000
262728 Ramada  InnI-25RedFeather/CrystalLakes

NA0.01

Riverglenn 0.029 NA

29 Severance -
3031 Spring  CanyoS.D.n

Texaco  I-25 0.018 0.023 Presentl\/r`19812000

32 Timnath - -
33 Tri-Area  S.D 0.52 0.310.20 (a)0.01 0 . 65`0.50-(a0.17 0.94)0.,77  (a)0.2&

343536 UpperThompson  S.DWeldCentralH.S.
i.500.02

Wellington 0.31 0.06

NA  =  Data  not  presently  available.
(a)     Does  not  include  seasonal  flows.
(b)     Proposed  system.
(a)     Assuming  a  non-discharging  system.
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6.0      BASIS   OF ProJECT DEVEI.OPMENT

Prior  to  the  development  of  alternative  plans  for  those
communities  requiring  upgrading  or  expansion  of  their
existing  facilities,  specific  criteria  must  be  established
to  insure  the  proper  comparison  of  plans  and  resultant
selection  of  the  apparent  best  project.     Information
required  includes  design  criteria  for  facilities,  and
basis  of  cost  estimate  for  facility  construction  and
Operation .

The  basis  used  in  selection  of  the  recommended  processes
for  achieving  specif ic  discharge  standards  for  the  region
are  capital  costs,  operation  and  maintenance  requirements
and  costs,  process  dependability,  and  environmental
CompatibiliSy.                                                          `

The  eff luent  quality  standards  applicable  to  a  specific
discharge  play  an  important  role  in  that  they  determine
which  processes  should  be  considered  initially  in  the
Selection  process.    Adoption  of  the  relaxed  discharge
standards  for  stabilization  pond  systems  as  proposed  by
the  EPA  would  have  a  significant  effect  in  that  the  number
of  viable  alternatives  would  be  increased.    Likewise,
whether  discharges  are  into  ef fluent  quality  limited
segments  of  water  quality  limited  segments  affects  the
processes  viable  by  changing  the  discharge  standards.
In  those  instances  where  significant  amounts  of  usaba:a
facilities  exist,  expansion  dictates  that  the  availability,
capacity,  and  condition  of  the  existing  facilities  be
assessed,  with  a  view  to  their  incorporation  into  the
various  alternative  plans.    Existing  facilities  should  be
retained  in  the  layout  of  alternative  plans  when  their
use  is  compatible  with  required  functions  and  is  economically
justified.    The  variety  of  existing  facilities  in  the  study
region  prevents  recommendation  of  a  single  expansion  scheme
applicable  to  all  communities.     The  optimum  expansion
scheme  for  a  community  with  an  existing  stabilization  pond  would
certainly  differ  from  the  optimum  expansion  scheme  for  a
community  having  an  overloaded  trickling  filter.

Design  criteria  and  cost  data  presented  in  this  analysis
apply  to  preliminary  design  and  layout  of  facilities.
It  is  not  possible  within  the  scope  of  this  report  to  propose
specif ic  sites  and  final  process  layouts  for  expansion  of
existing  or  construction  of  new  facilities.    The  facility
plan  or  a  detailed  engineering  study  for  the  preparation  of
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construction  drawings  and  specif ications  will  detemine
specific  site  conditions  including  land  availability,
subsurface  hydrology  and  geology,   surface  topography,
and  surface  drainage.     Relocation  and  resizing  of  a
portion  of  existing  facilities  would  also  be  required  as
part  of  a  detailed  study.
6.I           BASIS   OF   COST   ESTIMATES

The  cost  of  constructing  and  maintaining  the  facilities
required  for  each  of  the  alternative  plans  considered
in  this  report  includes  the  capital  outlay  necessary  for
initial  funding  plus  continued  expenditures  for  operation
throughout  the  lifetime  of  project.    The  data  presented
in  the  following  sections  will  provide  sufficient
information  for  comparison  of  alternative  plans  developed
later  in  this  report.
6.I.1        Construction  and eat  Costs
Unit  construction  cost  prices  given  in  this  report  include
contractor's  overhead  and  profit,  engineering,  and
construction  c®ntingencies®     Land  costs  have  been  included
for  those  processes  which  have  significant  areal  requirements
such  as  stabilization  ponds  or  land  treatment  systems.
Costs  of  land  for  these  area  intensive  processes  were
assumed  to  be  Sl,500  per  acre.     While  this  value  is  less
than  much  of  the  land  in  the  study  area,  it  represents  the
probable  value  of  land  in  the  location  where  a  wastewater
treatment  facility  would  be  suitable.    Evaluation  of  a
specif ic  site  would  require  a  more  accurate  estimate  of
land  costs.     The  unit  prices  used  for  comparative  purposes
in  this  report  represent  the  average  bidding  conditions  for
many  projects.     Actual  construction  bids  for  a  given  project
may  not  correspond  to  the  unit  prices  used  herein.    Although
additive  or  deductive  items  are  applied  where  believed
necessary  to  cover  special  conditions  characteristic  of  a
specific  process,  the  preliminary  estimates  presented  are
not  presumed  to  be  as  accurate  as  those  prepared  during
final  design.

Because  costs  of  construction  undergo  significant  changes
in  accordance  with  corresponding  changes  in  the  national
economy,  a  cost  index  is  usually  presented  to  reflect  the
conditions  for  which  the.  estimates  are  made.     The  best  and
most  widely  used  index  is  the  Engineering-News-Record   (ENR)
Construction  Cost  Index,  which  is  computed  from  prices  of
construction  materials  and  labor  and  based  on  a  value  of
loo  in  the  year  1913.     Based  on  conditions  in  the  northern
Colorado  area  expected  in  Fall,   1977,  cost  data  in  this
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report  are  based  on  an  ENR  Construction  Cost  Index  of
2300.     This  corresponds  to  an  EPA  Treatment  Plant
Construction  Cost  Index  of  approximately  285.    Although
this  value  may  not  reflect  future  conditions,  costs  of
future  construction  can  be  related  to  cost  data  presented
herein  by  applying  the  ratio  of  the  then-current  ENR
Construction  Cost  Index  to  2300.     The  project  or  projects
selected  as  optimum  will  be  relatively  unaffected  by
different  projections  in  the  ENR  Construction  Cost  Index
since  the  same  index  value  is  used  in  all  process  evaluations.

Project  or  capital  costs  include  construction  costs  plus
expenditures  required  to  cover  engineering  services ,
contingencies  for  uncertainties  unavoidably  associated
with  preliminary  design,  and  overhead  items  such  as  legal
and  administrative  fees.    Thus,  to  predict  the  total  project
cost  of  an  alternative,  an  additional  30  percent  of
construction  costs  are  added  to  each  alternative's  total  cost.

6.I.2    Annual  Costs

Economic  evaluation  of  alternative  projects  requires
consideration  of  annual  as  well  as  project  costs.    Annual
costs  include  expenditures  for  capital  recovery  plus
operation  and  maintenance.     Operation  and  maintenance  costs
include  expenditures  for  labor,  repairs,  power,  chemicals,
supplies,  administration,  and  additional  costs  which  vary
from  project  to  project.    Operating  costs  presented  herein
have  been  assumed  to  increase  at  the  same  rate  as  construction
costs  and  are  based  on  an  ENR  Construction  Cost  Index  of  2300.

6.1.2.i    Interest  Rates

Interest  rates,  generally  applied  as  a  compounded  percentage
per  year,  are  an  expression  of  the  time  value  of  money.
Interest  rates  must  be  assumed  for  purposes  of  computing  the
annual  cost  of  capital  and  for  estimating  the  total  cost  of
prospective  bond  issues.     Based  on  current  data,  a  rate  of
7.0  percent  is  used  in  this  report  for  public  works
construction  financing  and  annual  cost  calculations.

6.1.2.2     Depreciation  and  Amortization

Most  bonds  sold  for  sewerage  projects  have  redemption
periods  of  about  25  years.     However,   an  estimate  of  the
average  economic  life  of  each  project  is  used  in  computing
the  annual  cost  of  capital.     The  annual  fixed  cost  is
computed  by  applying  a  capital  recovery  factor  to  the  project's
capital  cost.     The  economic  life  of  projects  and  facilities



will  vary.    Ponds,  pipelines,  and  storage  reservoirs
are  assumed  to  have  a  50-year  economic  life.     Pumping
facilities  and  wastewater  treatment  facilities  are
assumed  to  have  an  economic  life  of  30-years.     It  is
re-emphasized  that  selection  of  dif ferent  interest  rates
or  amortization  periods  will  not  affect  the  conclusions
which  are  based  on  a  comparative  analysis  of  the  various
projects .
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7.0 AI.TERNATrvE PLANS   FOR   TREATMENT AND   DISPOSAL.

This  section  includes  a  discussion  of  process  selection
criteria  and  a  di§cusslon  of  alternative  treatment  processes,
and  the  development  and  evaluation  of  alternative  plans.

7.i      PROCESS   SELECTION   CRITERIA

Ihe  selection  of  the  optimum  process  for  an  individual
community  should  not  be  based  exclusively  on  the  economics
of  the  individual  processes  capable  of  satisfying  discharge
requirements.    Many  technical  and  social  factors  should  be
considered  in  evaluation  of  viable  alternatives.    Community
characteristics  such  as  growth  rate,  land  cost  and
availability,  proximity  of  treatment  facilities  to
residential  or  commercial  areas,  available  operator
capabilities,  and  treatment  facility  aesthetic  effects
(visual  and  odor)   on  the  community,  all  have  a  bearing
on  the  treatment  facilities  best  suited  for  a  given
cormunity.

There  are  a  great  number  of  alternative  treachent  processes
capable  of  satisfying  BOD  and  suspended  solids   {SS)   discharge
requirements.    The  alternative  discussed  in  the  following
sections  are  those  which  have  been  found  suitable  for
smaller  communities.     Processes  requiring  extremely
sophisticated  operator  capabilities  generally  unavailable
in  smaller  communities,   such  as  continuous  operator  monitoring,
are  not  considered  in  this  report.
No  attempt  will  be  made  to  recommend  an  optimum  process  or  processes
for  the  larger  cormunities  in  the  urban  triangle  area  in  this  report.
Generally,  the  larger  communities  have  conditions  or  factors
that  require  analyses  on  an  individual  basis  and  prevent
selection  of  regional  optimum  solutions.    This  will  be
accomplished  in  the  Areawide  Technical  Planning  component
of  the  208  Plan.

The  three  major  communities  in  the  study  area  each  have  a
significant  industrial  wastewater  input:    Greeley  -dairy
and  meat  packing;  Iioveland  -electronics;  Fort  Collins  -
food  processing  and  metal  plating.     Each  of  the  larger
communities  also  have  substantial  existing  facilities  which
require  evaluation  and  modif ication  for  incorporation  into
expansion  schemes.     The  larger  communities  are  usually  able
to  justify  utilization  of  complex  processes  in  view  of  the
financial  availability  of  sophisticated  operators  and
monitoring  equipment.     In  addition,  there  are  the  complex
policies  of  the  sanitation  department  or  district  and  the
community  financial  considerations  which  cannot  be
evaluated  within  the  scope  of  this  project.
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There  are  two  major  treatment  plant  classifications:
biological  and  physical/chemical.     Both  types  of
processes  have  the  same  objective--removal  of  dissolved
and  particulate  organic  material.    Biological  treatment
processes,   some  of  which  have  been.used  since  the  turn
of  the  century,  depend  on  microorganisms  to  convert
putrescible  substances  to  less  noxious  chemical  forms
which  are  compatible  with  the  environment.     Controlled
biological  processes  are  those  such  as  activated  sludge
or  biofilters  in  which  the.`,bialogical  growth  conditions
are  artificially  controlled;  stabilization  ponds  or
aerated  lagoons  are  considered  uncontrolled  biological
processes.

Physical/chemical  treatment  consist.s  of  the  addition  of
various  chemicals  to  aggregate  and  to  aid  settling
p`articulate  matter  and  to  oxidize  organic  substances.
Depending  on  the  particular  effluent  quality  goals,
physical/chemical  plants  may  employ  multimedia  filtration,
activated  carbon  adsorption,  ozonation  or  any  one  of
several  other  processes.    While  there  are  several  small
physical/chemical  package  plants  currently  on  the  market,
none  will  be  considered  in  view  of  their  stringent
operational  requirements.

7.2        ALTERNATIVE   TREATMENT   PROCESSES

The  treatment  processes  which  will  be  considered  as
alternatives  in  this  report  are  listed  in  Table  7.2-A. ~
Each  of  the  processes  is  described  below.     The  processes
being  considered  are  capable  of  achieving  dif ferent
effluent  qualities  and  cannot  be  compared  solely  on  a
cost  basis.     Three  general  classes  of  processes  will  be
considered:     pond  systems,  pond  upgrading  processes,   and
mechanical  systems.

7.2.I          Pond   S stems

Domestic  wastewater  may  be
stored  in  shallow  pools  by
involving  symbosis  between
degrade  the  wastewater  and
utilize  the  carbon  dioxide
required  by  the  bacteria.
requires  the  presence  of  a  health}  growth  of  algae  wh-ich
occurs  when  pond  depths  are  less  than  6  to  10  feet.     The
algae  which  supply  oxygen  for  the  biodegradation  of  the
wastewater  do  not  completely  settle  and  are  present  as
suspended  solids  in  the  pond  effluent.     In  consideration
of  the  fact  that  algae  are  inherently  dif ferent  from wastewater
solids  in  composition,   the  Environmental  Protection  Agency  has
recently  recommended  that  the  suspended  solids  effluent

ef fectively  stabilized  when
natural  biological  processes
bacteria  and  algae.     Bacteria
produce  carbon  dioxide;   algae
and  produce  oxygen  which  is
This  symbiotic  relationship
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TABLE    7.2-A

Alternative  Treatment  Processes

For  Outlying  Areas

Designation                                                Process

Pond  Systems

Stabilization  Ponds

Aerated  Stabi-lization  Pcmdg`
Total  Evaporation  Systems

pond  Upgrading  ProcesssE

Rock  Filter

Polishing  Pond

Intermittent  Sand  Filters
Mechanical  S stems

7

8

9

10

11

Conventional  Activated  Sludge

Extended  Aeration

Oxidation  Ditches

Biofilters
Rotating  Biological  Contactor
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requirement  for  lagoons  be  made  more  lenient.     The
EPA  has  recommended  that  each  state  set  the  maximum
allowable  suspended  solids  concentration  for  lagoon
systems  under  their  jurisdiction.    This  level  has  not
been  set  for  Colorado  at  the  present  time.

According  to  the  EPA,   25  percent  of  the  wastewater
treatment  plants  in  this  country  are  lagoons   [Appendix  8] .
Nearly  90  percent  of  these  wastewater  treatment  ponds
serve  colr`munities  of  5,000  population  or  less   [ibid] .
The  reason  pond  systems  are  SO  popular  with  small
communities  is  because  initial  installation  costs
and  operation  and  maintenance  costs  are  relatively
low.     In  addition,  because  of  the  fairly  long  detention
times  in  lagoons,  they  are  less  susceptible  to  shock
loads  or  breakdown  than  are  mechanical  plants.

7.2.i.I    Non-Aerated  Stabilization  Ponds

A  non-aerated  stabilization  pond  is  basically  a  shallow
pond   (3  to  10  feet  deep)   in  which  the  wastewater  is  stored
for  30  to  120  days.     In  some  cold  climate  areas  where
freezing  of  the  receiving  stream  occurs,  it  has  been  a  Problem
to  provide  for  pond  storage  of  all  wastewater  through  the
winter  until  the  spring  thaw  when  adequate  dilution  water
is  available  in  the  receiving  stream.     However,  this  has
not  been  required  in  Colorado.     The  maximum  BOD  loading
per  unit  volume  of  pond  is  limited  by  the  amount  of
available  oxygen  produced  by  the  algae  and  supplied  by
surface  reaeration.     Both  of  these  sources  of  oxygen  are
directly  related  to  the  surface  area  of  a  lagoon  since
algae  growth  in  deep  ponds  is  limited  by  light  availability.
A  stabilization  pond  is  considered  an  uncontrolled
biological  treatment  process,   since  the  amount  of  active
biomass  in  the  system  cannot  be  adjusted  or  regulated.

In  cold  climates  where  lagoon  water  approaches  freezing,
maximum  BOD  loading  rates  are  approximately  15  to  20  pounds
BOD  per  acre  per  day.     This  is  equivalent  to  approximately
loo  people  per  acre.

Operation  and  maintenance  requirements  for  non-aerated
stabilization  ponds  are  the  lowest  for  any  secondary
treatment  process.     It  is  this  0  &  M  factor  combined
with  low  capital  costs  that  causes  the  wide  use  of
stabilization  ponds  by  small  communities.     Stabilization
ponds  do,   however,  have  several  disadvantages  including:
I)   large  land  requirements;   2)   odor  problems  two  or  three
times  a  year  when  temperature  inversions  occur  and  cause
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usually`  contains  algae,  and  may  be  unsuitable  for  certain
reuses.     The  odors  can  be  especially  noticeable  during
the  spring  thaw  and  unless  the  ponds  are  located  quite
a  distance  from  inhabited  buildings,  the  aesthetic
effects  make  them  undesirable.

A  significant  advantage  of  waste  stabilization  pond  systems
is  that  no  sludge  is  produced  and  all  sludge  handling
and  disposal  problems  are  eliminated.    The  electrical
energy  and  chemical  requirements  are  also  minimal.

Although  it  is  possible  that  stabilization  ponds  will
not  be  required  to  meet  the  30  mg/I  suspended  solids
discharge  requirement,  the  30  mg/i  BOD  requirement  will
remain  in  effect.     It  i§  doubtful  that  very  many  discharging
ponds  could  meet  the  BOD  discharge  requirement  during  the
winter  months  when  an  ice  cover  could  develop  on  the  pond
and  decrease  the  available  oxygen  supply.     Based  on  this
probability  of  nan-compliance  with  the  BOD  discharge
standard,  the  nan-aerated  stabilization  pond  system  is
not  recor"ended.

The  capital  costs  for  non-aerated  stabilization  ponds
as  a  function  of  capacities  between   .02  and  2.0  mgd  are
illustrated  on  Figure  E-I   (Appendix  EL    Also  included
are  costs  for  Alternative  2  -aerated  stabilization  ponds.
As  described  in  Chapter  6.0,  the  capital  costs  presented
include  30  percent  for  engineering  and  construction

::3:±ng:ng333.anfh:r:o::Sefa3:£:e:Ngr::::::3c±±o:eg:tot
cents  per  1000  gallons  of  plant  capacities.

Operation  and  maintenance   {O&M)   costs  for  stabilization
ponds  are  Shown  on  Figure  E-2  as  a  function  of  plant
capacity.    Also  included  are  total  costs  which  include
the  O&M  costs  and  capital  recovery  based  on  7  percent
and  a  30-year  life.

The  design  criteria  for  the  non-aerated  stabilization  pond
considered  on  Figures  E-I  and  E-2  are:     BOD  loading  rate  -
20  pounds  per  day  per  acre  and  hydraulic  detention  period  -
90   days.

Other  characteristics  including  environmental  suitability,
land  requirements,  expandability  are  presented  in
Table  7.2+a,  which  compares  characteristics  of  the  more
viable  alternatives.
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7.2.I.2    Aerated  Stabilization  Ponds

Increased  BOD  loading  rates  and  therefore  smaller  land
requirements  are  possible  in  a  pond  system  if  a  supplemental
supply  of  oxygen  can  be  provided.     Such  systems  comonly
referred  to  as  aerated  lagoons,  aerated  stabilization  ponds,
aerated  ponds,  aerated  oxidation  ponds,  eta. ,  are  generally
provided  with  supplemental  oxygen  by  either  mechanical
surface  aerators  or  a  diffused  aeration  system.     Supplemental
oxygen  can  increased  maximum  BOD  loading  rates  into  the  range
of  loo  to  200  pounds  BOD  per  acre  per  day  depending  on  the
temperature  of  the  lagoon  water.    Even  with  the  supplemental
oxygen  supply,  aerated  lagoons,  like  stabilization  ponds,
are  considered  uncontrolled  biological  processes.

Aerated  stabilization  ponds  have  several  advantages  over
non-aerated  stabilization  ponds,  including:     I)  much  smaller
land  requirements  due  to  the  greater  maximum  BOD  loading
ratej   2)   lower  probability  of  odor  problems  since
supplemental  oxygen  i8  supplied  and  the  pond  liquid  is
completely  mixedj   and  3)   production  of  better  quality
effluent  during  the  winter  months  when  an  ice  layer  may
develop.    Aerated  stabilizaition  ponds  do  have  slightly
greater  O&M  requirements  than  stabilization  ponds  due  to
the  energy  requirements  and  maintenance  associated  with  the
aeration  equipment.

Capital  costs  and  O&M  total  costs  for  aerated  stabilization
ponds  are  presented  in  Figures  E-I  arid  E-2,  respectively.
The  capital  costs  for  large  aerated  stabilization  ponds  are
less  than  the  costs  of  the  unaerated  stabilization  ponds  due
to  the  differences  in  land  requirements.    Aeration  reduces
the  area  requirements  of  a  pond  system  by  an  approximate
six-fold  factor.    The  capital  cost  data  and  the  total  cost
data  are  based  on  an  assumed  land  cost  of  $3,000  per  acre.
Higher  land  costs  would  cause  the  aerated  stabilization  pond
to  be  economically  favored  over  an  unaerated  pond  at  lower
design  flowrates.

The  aeration  equipment  generally  completely  mixes  the  liquid
of  the  pond  and  keeps  a  portion  of  the  smaller  solids  suspended
These  Systems  are  normally  designed  with  two  or  more  cells
in  series.     The  first  cell(s)  which  are  aerated  settle  out
the  larger  solidsj  the  final  cell,  which  is  quiescent,  allows
settling  of  the  smaller  wastewater  solids.    The  algae  cells
which  are  produced  in  the  treatment  process  do  not  readily
settle  in  either  pond  due  to  the  small  cliff erences  in  the
densities  of  the  algae  cells  and  the  water.     In  other  words,
algae  cells  are  almost  completely buoyant  and  will  settle
only  at  extremely  slow  rates.     This  causes  aerated  pond
effluents,  like  those  of  unaerated  stabilization  ponds,  to
contain  large  amounts  of  algae  which  causes  the  effluents
to  exceed  the  suspended  solids  discharge  requirement  of  30  mg/i.



7.2.I.3    Total  Evaporation  Systems

In  areas  where  the  evaporation  rate  exceeds  the  precipitation
rate,  it  is  possible  to  use  evaporation  systems.    In  some
parts  of  Colorado  the  net  evaporation  rate   (evaporation
minus  precipitation)   is  as  great  as  33  inches  per  year.
An  evaporation  system  must  contain  sufficient  volume  to
store  water  from  periods  of  low  evaporation  to  periods
of  high  evaporation  rates.

The  advantages  of  total  evaporation  systems  are  that  since
no  discharge  occurs,  the  need  to  satisfy  effluent  standards
i§  eliminated.     Ihe  Colorado  Department  of  Health  recognizes
the  elimination  of  discharge  standards  and  no  NPDES  discharge
permit  is  required.
There  are  several  disadvantages  to  total  evaporation
systems.     The  land  requirements  of  evaporation  systems
are  greater  than  any  other  process  considered.    There  are
also  possible  problems  with  water  rights  and  groundwater
pollution.    It  is  necessary  to  have  the  ounership  rights  to
the  wastewater  before  it  can  be  evaporated  into  the  atmosphere.
Evaporation  is  a  consumptive  water  use.    Pollution  of  the
groundwater  by  highly  saline  solutions  is  possible  if
evaporation  ponds  are  not  lined  or  not  located  in  an  area
with  impervious  soil.    As  evaporation  occurs,  the  remaining
solution  becomes  more  saline.     If  this  saline  solution
percolates  into  the  groundwater,  a  significant  increase  in
TDS  of  the  groundwater  can  occur  in  the  vicinity  of  the
evaporation  pond.

In  view  of  the  disadvantage  of  total  evaporation  ponds,
comparative  cost  data  has  not  been  developed.     The
environmental  characteristics  of  an  evaporation  pond  system
would  be  somewhat  similar  to  those  of  an  unaerated  stabilization
pond .

Zi2iLPond _Upgrad_ing ±±
Aerated  and  non-aerated  stabilization  pond  systems  effluent
cannot  consistently  satisfy  a  30  mg/I  suspended  solids
discharge  standard  without  employment  of  an  effluent
upgrading  technique.     If  the  30  mg/I  standard  for  stabilization
ponds  remains  in  effect,  then  all  discharging  ponds  will
have  to  utilize  upgrading  techniques  or  abandon  their  ponds
and  construct  mechanical  treatment  facilities.
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___    _    _-_---`-11,   ~\,OL,        I-(Igeneral,  the  best  quality  effluent  is  the  most  costly
produce.     The  optimum  upgrading  process  would  be  the
ea+iEft,i-..   Lt-_    I_.  __,

many  different  methods  for  upgrading  stabilization  ponds
system  effluents  have  been  proposed.    Algae  removal  methods
considered  have  included  air  floatation,  diatomaceous
earth  filtration,  micro-screening,  preadator  feeding,
mechanical  harvesting,  rapid  dual  media  filtration,
intermittent  slow sand  filtration,  rock  filters  and
polishing  ponds.    while  the  majority  of  these  methods
have  only  been  studied  in  the  laboratory  or  on  small  pilot
scale,  it  is  apparent  that  most  utilize  expensive  capital
equipment  and  have  high  O&M  costs.     Therefore  only  three
processes  will  be  evaluated  in  this  report.
Characteristics  of  the  three  lagoon  upgrading  processes
considered  are  presented  in  Table  7.2.2-A.     It  should  be
noted  that  each  of  the  processes  produces  an  effluent  of
a  different  characteristic  at  a  different  cost.    In
nanar.al       lt._   I___i

to
One
Cost.

satisfying  the  discharge  requirements  at  the  minimum-..------ I   ir-`r`-`+-c7   \nruuLtl  oe   [ne

7.2.2.i     Rock  Filters

A  rock  filter  is  basically  a  submerged  permeable  dike
consisting  of  one-  to  two-inch  rock  placed  directly
before  the  final  system  outlet.    Although  several  rock

::±:::€[Sa¥:d::e:v::::E;::t:g i:t€:±o5:S:£m±£:yd:::gn
standards  and  process  capabilities.    Preliminary  results
indicate  that  the  effluent  quality  i8  highly  dependent  upon

:I:I:::±u:2gi8a::;I. su::e::::rsg::§S)'  ::na:::St::I:roduced
when  the  lagoon  eff luent  is  of  relatively  good  quality
(50-80  mg/I  suspended  Solids).     I)uring  the  warm  a-er

months,  pond  systems  in  the  Iiarimer-Weld  study  region
typically  exceed  loo  to  150  mg/i  suspended  solid
concentrat ions .

No  cost  estimates  have  been  prepared  for  rock  filters  in
view  of  the  lack  of  definite  design  criteria  for  achievement
of  30-30  SS-BOI)5  discharge  standards.     Relative  cost
data  for  the  pond  upgrading  processes  is  presented  in
Table   7.2.2-A.
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7.2.2.2.        Polishing   Pond

A  polishing  pond  is  an  unaerated  pond  with  a  relatively
deep  depth   (6  to  20   feet)   and  a  minimum  surface  area  which
is  able  to  improve  eff luent  quality  by  acting  as  a
quiescent  settling  basin.     The  fact  that  algae  are
photosynthetic,   they  require  light  for  growth,  enables
reduction  in  the  algae  growth  rate  by  designing  for  a
mininun  of  light  penetration.     Polishing  ponds  cannot
consistently  upgrade  stabilization  pond  effluents  to
comply  with  the  30  mg/i  suspended  solids  standard.

There  is  preliminary  data  from  studies  currently  being
conducted  in  California  that  two  or  more  polishing  ponds
in  series  and  operated  on  a  batch,   fill  and  draw  basis,
can  produce  relatively  good  effluents.     Researchers
believe  that  the  batch  operation  mode  keeps  the  pond  in
a  continuous  state  of  biological  upset  which  reduces  algae
growth.     Again,   insufficient  data  exists  concerning
continued,   long-term  usage  of  parallel  ponds.

7.2.2.3.       Intermittent  Sand  Filters

Intermittent  slow  sand  f ilters  consist  of  3  to  6-foot
deep  beds  of  fine  sand  above  underdrains.     Generally  an
impervious  membrane  is  installed  below  the  underdrains  to
maximize  recovery  of  filtered  water.     Algae  laden  pond
ef fluents  is  spread  intermittently  on  the  beds  and
percolates  to  the  underdrains.     The  closing  cycle  is
adjusted  to  allow  the  surface  of  the  sand  bed  to  completely
dry  between  dosings.     Algae  accumulation  at  the  sand
surface  gradually  reduces  the  filtration  rate  and  necessitates
scarification  of  the  surface  of  the  sand  bed.     Eventually
the  upper  few  inches  of  the  sand  must  be  replaced.     The
rate  of  this  gradual  clogging  process  increases  with
increased  closing  rates.

Algae  removal  rates  are  high  using  intermittent  sand
filters  if  proper  operation  procedures  are  utilized.
The  principal  drawback  of  intermittent  filters  is  their
high  capita-i  and  0  &  M  costs.     If  certain  subsurface  soil
conditions  exist,   it  is  possible  that  the  impervious  membranes
or  the  membrane  and  the  underdrain  system  is  not  required.
Elimination  of  either  of  these  two  components  greatly
reduces  the  capital  costs.

Capital  costs,  0  &  M  costs  and  total  costs  for  intermittent
slow  sand  filters  are  illustrated  on  Figure    E`3.
The  most  important  design  parameter  for  an  intermittent
filter  is  the  hydraulic  loa.ding  rate.   The  filter  size   (Capital
cost)   is  inversely  proportioned  to  the  hydraulic  loading  rate
for  a  given  flowrate.



±=±.3__        Mechanical   syste_qu_§_

As  previously  stated,  only  biological  mechanical  plants
will  be  discussed.     Physical/chemical  plants  have  been
eliminated  due  to  their  0  &  M  requirements.     There  are
other  biological  processes  than  those  discussed  below
which  may  be  applicable  for  expansion  of  existing
facilities  or  construction   of.  new  facilities  af fected
by  special  conditions  such  as  site  availability  or  the
presence  of  significant  quantities  of  dif f icult-to-treat
industrial  wastes.

7.2.3.I        Activated  Sludge-Conventional

The  conventional  activated  sludge  process  is  the  original
process  involving  mixing  of  wastewater  with  an  activated
biomass ,.which  biodegrades  objectional  organic  substance
to  less  noxious  forms.     A  flc)w  diagram  for  the   process  is
illustrated  in  Figure   7,2-8.        Basically,  r,awangteiffa.tor  is
first  settled  or  clarif led  and  then  aerated  in  a  tank
which  has  a  large  concentration  of  active  microorganisms.
The  aeration  tank  can  be  designed  so  that  either  air  or
pure  oxygen  is  used  as  the  source  of  oxygen  required  for
metabolism.     The  microorganisms  biodegrade  the  wastewater
substances  into  carbon  dioxide  gas  and  microorganism  cells.
The  outflow  from  the  aeration  tank  is  then  processed  in  a
second  clarifier  which  separates  the  clear,  treated  wastewater
from  the  sludge  or  active  biomass.     The  settled  biomass  can
then  be  returned  to  the  aeration  tank  to  maintain  high
microorganisms  concentrations  which  are  required  for
proper  treatment.     The  retention  period  in  the  aeration
is  typically  six  hours  based  on  the  wastewater  flowrate.

The  environmental  characteristics  of  the  activated  sludge
plants  are  presented  in  Table   7.2`-a.[       Generally,
conventional  activated  sludge  Processes  are  not  used  for
flowrates  less  than  i  mgd  due  to  operational  dif f iculties
caused  by  the  relatively  large  f low  fluctuations  that
occur  in  small  plants.

Waste  sludgi;  from  the  prc)cess  must  be  digested  before  it
can  be  dig.ttosed  of  iri  either  land fills  or  as  a  agricultural
soil  conditioner.

Cost  data  for  conventional  activated  sludge  plants  with
sludge  digestion  are  presented  on  Figure  E-4  for
flowrates  between  i  and  10  mgd.     Costs  of  systems  treating
less  than  1  mgd  are  not  presented  since  conventional
activated  sludge  is  not  recommended  for  f lowrates  less
than  I  mgd.
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(A)       CONVENTIONAL       ACTIVATED      SLUDGE

(a)      EXTENDED       AERATION

(C)      OXIDAIION      DITCH

(D)       B/OFllJRAJ-/ON WASTE    SLUDGE

Fig.  7.2.3-A.      Sc;hemali3     Flow    Dicigrams -Allernafive    Met;hclnical   Treatment    Processes
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7.2.3.2     Extended  Aeration

Extended  aeration  is  a  modified  activated  sludge
process  suitable  for  use  by  small  communities.     The
principal  differences  between  conventional  activated
sludge  and  extended  aeration  are:   (I)   that  the  extended
aeration  process  does  not  require  primary  sedimentation,
(2)   it  has  a  24-hour  aeration  period,   and   (3)   excess
Sludge  can  be  wasted  on  a  periodic,   batch  basis.     A
schematic  flow  diagram  is  illustrated  on  Figure   7.2.3-A.   -

The  major  mechanical  equipment  required  for  an  extended
aeration  plant  are  aerators   (diffused  or  mechanical)
and  sludge  return  pumps.   External  separate  sludge  digestion
facilities  are  not  required  since  digestion  occurs  while
the  sludge  is  in  the  aeration  circuit  {internal  digestion) .
A  relatively  small  aerated  sludge  holding  tank  enabling
uniform  batch  wasting  of  sludge  from  the  aeration  circuit
would  be  required  in  Colorado.     Depending  on  local
conditions,  sludge  is  generally  pumped  to  sludge  drying
beds  for  dewatering  and  subsequent  trucking  to  sanitary
land fills,   disposed  of  by  land  treatment,  or  trucked  as
a  liquid  to  an  appropriate  disposal  site.

The  primary  advantage  of  extended  aeration  over  conventional
activated  sludge  is  that  extended  aeration  is  more  stable
biologically  and  thus  requires  less  operation  and  maintenance.
Proper  operation  will  require  the  services  of  a  relatively
highly  trained  operator  for  several  hours  each  day.     It
has  generally  been  found  that  a  well-Operated  plant  does
not  result  in  any  odor  problem.

Additional  charac±eriscics  of  the  excended  aeration
process  and  the  other  alternatives  considered  are  presented
in  Table   7.2.3-A.     The  capital  costs  for  an  extended  aeration
plant  along  with  the  other  mechanical  plants  viable  for  the
outlying  communities  are  presented  on  Figure  E-5.
Operation  and  mair`tenance  costs,   along  with  total  costs,
are  presented  on  Figure   E-6  for  plants  with_capa.oities
ranging  from  0.  02  to   2  mgd.

7.2.3.3         0xidation  Ditch

The  oxidation  ditch  is  a  modification  of  the  extended
aeration-activated  sludge  process  which  utilizes  a  closed
loop  channel  as  an  aeration  chamber.     The  process  was
ort.iginally  intended  to  be  a  low  cost  system  requiring  non-
sophisticated  construction  methods  and  mechanical  equipment.
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The  process  f low  scheme  consists  of  aeration  of  raw
wastewater  in  the  loop  channel  followed  by  the  sedimentation
of  the  activated  sludge  in  a  clarifier.    The  activated
sludge   (active  microorganisms)   is  returned  from  the
clarifier  back  to  the  aeration  tank.    Brush  aerators  are
used  to  supply  oxygen  and  to  retain  solids  in  suspension
in  the  aeration  channel.     A  schematic  flow  diagralll  is
presented  on  Figure 7.2.3-A.

Internal  sludge  digestion  occurs  and  eliminates  the
requirement  for  external  sludge  digestion  facilities.
Depending  on  land  availability  for  sludge  drying  beds,
it  may  be  cost-effective  to  provide  for  external  sludge
digestion  in  plants  having  design  flowrates  greater  than
0.5  mgd.     Sludge  also  can  be  disposed  of  by  other  methods
such  as  land  treatment  or  liquid  sanitary  land fill.

The  biological  stability  of  the  oxidation  ditch  process
causes  it  to  have  one  of  the  lowest  operation  and  maintenance
requirements  of  any  of  the  controlled  biological  treatment
processes  such  as  activated  sludge  or  bio-towers.     This
is  a  significant  advantage  for  small  communities  where
highly-trained  operators  might  not  be  readily  available.

5:::e::8:?re¥::i:a7r.e2.t3y_PA±CcaoLmp°afrecs°nottrh°eiLecdhabr±a°cLt°eqr±icsaticswith
those  of  all  the  alternatives  considered.    Capital  costs
and  operational  and  maintenance  costs  are  presented  in
Figures   E-5  and  E-6,   respectively.

7.2.3.4          Biofiltration

Biofiltration  consists  of  spraying  or  trickling  settled
sewage   (primary  effluent)   over  synthetic  plastic  media  or
rocks  which  provide  a  large  surf ace  area  for  the  growth  of
attached  microorganisms.     As  the  wastewater  flows  over  the
biological  growth  organics  are  biodegraded  and  incorporated
into  new  biological  growth  which  continually  washes  from  the
media.     The  biological  growth  or  floes  are  removed  from  the
process  effluent  in  a  second  clarifier.     A  schematic  flow
diagram  for  the  biofilter  or  trickling  filter  process  is
illustrated  on  Figure 7.2.3-A.

Although  sludges  from  the  primary  clarif iers  have  a  greater
potential  for  odor  problems  than  do  the  secondary  sludges,
both  sludges  must  be  further  treated  before  disposal.
Generally  the  sludge  problems  and  the  operational  and
maintenance  requirements  cause  biof ilters  to  be  unsuitable
for  small  communities.
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Capital  costs,  operation  and  maintenance  costs,  and  total

:a:::  f8rm:ie:::ts::s::::dc::a=±::::  rEa_n7g.ing  between
A  characteristic  which  has  a  major  ef feat  on  the  utilization
of  biofilters  is  that  while  the  process  Can  produce  a
relatively  high  degree  of  treatment,  it  is  difficult  to
consistently  produce  biofilter  eff luents  that  meet  the
30  mg/I  suspended  solids  limitation  of  the  secondary
treatment  requirement.

7.2.3.5        Rotating  Biological  Contactor

A  rotating  biological  contactor  is  similar  in  operation
to  a  trickling  filter  plant.    It  is  available  in  package
form  and  can  therefore  be  installed  by  a  small  community
for  much  less  money  than  can  a  trickling  filter  plant.
This  plant  uses  a  rotating  drum  on  which  a  biological  slime

i:£:;n!::ws6|i::i:r:I:::t!:!e:ni: :I:r::::rr:::::ltge::::i::;e.
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8.0      RECORE.NDED AI."ENATIVES

Various  alternative  treatment  processes  have  been
described  in  Section7.0.     In  this  section,  particular
alternatives  will  be  recommended,  based  on  cost,
effluent  quality,  operation  and  maintenance  requirements ,
and  environmental  compatibility.

It  is  impossible  to  recommend  a  single  process  for  all
communities  in  the  study  area.     The  large  range  of
community  sizes  and  the  variety  of  existing  processes
necessitates  recommendation  of  a  process  or  processes
for  groups  of  communities  categorized  according  to  size,
discharge  standards,  and  existing  facilities.

Prior  to  presentation  of  the  recommended  alternatives,  it
is  important  that  the  limitations  of  the  techniques  used
to  arrive  at  the  recommendations  be  understood.     The
large  number  of  limitations  illustrates  the  need  for  an
individual  facility  analysis  for  any  community  anticipating
expansion  of  existing  or  construction  of  new  facilities.
The  value  of  the  following  recommendations  and  this  report
is  that  they  provide  general  information  concerning  probable
future  facilities  for  the  region  and  offer  data  which  enables
communities  to  arrive  at  general  costs  for  future  expansion.

8.i           I-IMITATIONS

8.i.I         Cost  Anal

A  simple  comparison  of  total  process  costs  will  not
necessarily  achieve  the  lowest  cost  system  for  a  given
community.     There  are  various  sources  of  money  for  capital
costs  of  treatment  facilities  available  from  outside  the
communities.     For  example,   the  Federal  Government  through
the  Environmental  Protection  Agency  funds  up  to  75  percent
of  the  capital  costs  of  facilities.     This  grant  program
is  administered  by  the  Colorado  Water  Quality  Control
Commission  which  prepares  a  priority  list  based  on  pollution
potential .
Other  sources  of  external  funding  are  the  Colorado  Department
of  Local  Affairs,   Farmers  Home  Administration,  Four  Corners
Regional  Commission,   Economic  Development  Administration,
and  the  Community  Development  Act.

The  majority  of  the  communities  in  the  outlying  areas  of
the  Larimer-Weld  region  do  not  pose  enough  of  a  pollution
potential  to  be  ranked  in  the  state's  priority  list  for
Environmental  Protection  Agency  construction  grant  monies.
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The  outlying  communities  in  general  are  only  able  to
obtain  betveen  10  percent  and  70  percent  capital  funding
from  the  agencies  and  programs  listed  above.

If  external  sources  of  substantial  capital  funding  are
available,   then  the  most  economic  system  for  a  community
is  not  necessarily  the  alternative  with  the  lowest  total
cost.     In  general,   if  a  community  is  only  responsible  for
a  relatively  small  portion  of  the  capital  costs,  then
the  most  economic  alternative  might  be  one  with  high
capital  costs  and  low  operation  and  maintenance  costs.
In  order  to  determine  the  real  wastewater  system  costs
for  a  community,   the  economic  analysis  process  should
consider  the  probable  degree  of  external  sources  of  capital.
It  is  beyond  the  scope  of  this  point  source  analysis  to
project  the  degree  of  external  capital  funding  available
to  each  of  the  study  area  communities.     Therefore,  cost
comparisons  are  based  on  total  capital  and  operation  and
maintenance  costs.

8.I.2     Dischar e  Standards

Since  the  primary  objective  of  any  treatment  facility  is
compliance  with  the  discharge  requirements ,  the  requirements
play  a  critical  role  in  the  selection  of  the  optimum
treatment  system  for  a  cormunity.

Ef fluent  standards  more  stringent  than  secondary  treatment
standards  may  apply  to  discharges  into  water  quality+
limited  segments  of  Colorado  surface  waters.     Standards  for
discharge  into  water  quality  limited  segments  can  vary  from
segment  to  segment  and  stream  to  stream  since  they  are
dependent  on  the  assimilation  capacity  of  the  given  segment.
Values  for  critical  effluent  constituents  are  specified.

Achievement  of  standards  more  stringent  than  secondary
generally  requires  employment  of  one  or  more  advanced
waste  treatment   (AWT)   processes.     Since  it  is  impossible
to  evaluate  alternative  tertiary  processes  without  knowledge
of  the  applicable  effluent  standards,  no  processes  will  be
recommended  ln  this  report  for  facilities  having  discharge
standards  more  stringent  than  conventional  secondary
requirements.     AWT  requirements  for  discharge  to  water
quality-limited  segments  will  be  analyzed  in  detail  in  the
Areawide  Technical  Planning  component  of  the  208  Plan.

Alternative  processes  will  be  recommended  herein  for  both
the  30-30,   SS-BOD5   secondary  standards  and  the  proposed
relaxed  suspended  solid  standard  applicable  to  stabilization
pond  systems.
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8.I.3     Ex ansion  of  Ex

The  costs  of  alternatives  evaluated  and  presented
Section  7.0  are  based  on  construction  of  completel
new  facilities.    Any  expansion  of  existing  facilit
where  economy  of  operation  and  maintenance  efforts
r\^®E.,.tL1  _         __    __I_

in
y
ies___.1    _--[r-+w-Lvu   aiLu  I(LalTitenance   efforts   is

possible,  or  where  existing  facilities  are  actually
incorporated  or  utilized  in  the  expansion,  would  require
a  re-evaluation  of  projected  costs.    Therefore,
the  costs  of  alternatives  and  recommended  projects  in
this  report  cannot  recognize  the  detailed  economics
resulting  from  expansion  of  existing  facilities.    However,
this  limitation  is  not  a  major  factor  when  considering
generalized  recommendations  for  projects.
The  econony  of  operation  and  maintenance  referred  to  above
can  assume  a  different  aspect  than  simply  one  of  economics.
rf  the  existing  facilities  utilize  one  process  and  the
operators  are  competent  in  controlling  this  process,  then
switching  to  a  dif ferent  process  could  require  re-training
existing  operators  or  employment  of  new  operators
proficient  in  the  new  process.
8.I.4 Envi rormental Conditions
The existence.  of  special  groundwater  or  other  site-related
problems  have  not  been  considered  in  evaluation  of  alternatives
due  to  the  specific  nature  of  such  problems.     Examples  of
site-related  problems  are  limited  availability  of  land
which  would  favor  mechanical  plants  over  stabilization  pond
systems,  proximity  to  residential  areas  which  would  increase
the  potential  problems  from  odors,  and  location  of  site  in
the  flood  plain.
8. 2      RECOMMENI)ED   PROJECTS

Considering  the  limitations  described  above,  processes
recommended  for  use  in  the  Larimer-Weld  study  area  are
presented  below.
8.2.I     Small Communities 30-30  Standard
For  purposes  of  this  report,   the  recommended  processes  for
communities  with  f lowrates  less  than  I  mgd  and  discharge

:E:ng!:g:I:gN33#fla:3:!n::!v: , mg#s s::::=::a::I::si:s
primarily  based  on  relative  costs  of  processes  and  the
superior  biological  stability  and  relative   ease of
operating  and  maintaining  the  process.     The  envirormental
suitability  is  typical  for  a  mechanical  treatment  plant.
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Stabilization  pond  systems  followed  by  intermittent
sand  f iltration  is  not  recommended  due  to  cost  and
operation  and  maintenance  considerations.

A  schematic  f low  diagram  and  recorrmended  design  criteria
for  oxidation  ditch  systems  that  comply  with  the  Colorado
Department  of  Health  review  criteria  for  treatment
facilities  is  presented  on  Figure   2.4-D.

812.2 Small  Communities  - osed  Standards
If  the  less  restrictive  suspended  solids  discharge  standards
currently  proposed  by  the  Environmental  Protection  Agency
are  adopted,   then  communities  with  flowrates  less  than

::3om*L3:£[Sr:::::z:o:t:3£:£€E±%:£:¥EssfryE%*heffi%w
restrictions   is   AERATEI)  STAB|L|ZAT|oN  PoNDs.     Unaerated
pond  systems  are  not  recommended  because  of  the  cold
weather  cliff iculties  in  producing  an  ef f luent  satisfying
the  30  mg/1  BODS  discharge  standard.

One  potential  disadvantage  of  any  stabilizatdon  pond
system  and  the  discharge  standard  modification  as  currently
recommended  is  that  the  less  restrictive  standard  only
--_1  _, _ _     i _     _         , _    _   ______---_     ---- JLapplies  to  systems  with  flowrates  less  than I-2 -ngd.
Communities  currently  electing  to  use  aerated  stabilization  pond
systems  would  not  be  permitted  to  expand  the  _sygtem8  beyond
I-2  mgd.     If  expected  or  unexpected  flowrate  ±nc!rfaaes LOCcur
due  to  population  increases,  expansion  of  the  Service  area,
industrial  development,  or  other  such  factors,  a  community
may  be  required  to  construct  completely  new  facilities
capable  of  complying  with  the  30-30  suspended  solids-BOD5
discharge  standards.

A  minimum  of  two  aerated  ponds  in  series  followed  by  a
polishing  pond  is  recommended.     The  minimum  hydraulic
detention  time  in  the  aerated  ponds  should  be  15  days
with  the  f irst  pond  providing  approximately  one-third
and  the  sec,ond  pond  providing  two-thirds  the  total  volume.
The  decision  between.  floating  and  fixed  mechanical  aerators
should  be  based  on  costs.     The  required  aeration  capacity
should  be  based  on  a  minimum  of  I.4  lbs.   oxygen  transferred

E::n::::de:fe:::5e::::sf:::.rna::f:::3:::Pg ::::: :gxg:aeration
must  be  given  to  temperature  and  elevation  effects.

A  hydraulic  detention  time  of  three  to  f ive  days  is
recommended  for  the  polishing  pond.     Depth  of  the  pond
should  be  maximized  to  minimize  light  penetration  and
algae  growth.
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8.2.3     Lar Communities

No  process  will  be  recommended  in  this  report  for  comunities
with  flowrates  greater  than  i  mgd  or  for  those  with  other
than  a  typical  domestic  wastewater.    As  discussed  in  the
section  on  limitations  previously  given,  process
optimization  for  larger  communities  must  be  based  on  the
specif ic  wastewater  and  community  characteristics  and
for  a  particular  proposed  site.    This  will  be  accomplished
in  the  Areawide  Technical  Planning  component  of  the
LWRCOG   208   Plan.

8. 3      COST   OF   RECOMMENDED   FACILIIIES   IMPROVEMENTS

Based  on  the  limitations  and  processes  discussed  above,
and  assuming  the  proposed  EPA  pond  standards  are
adopted,  costs  have  been  developed  for  all  required
treatment  facilities  improvements  for  small  corrmunities
in  the  Larimer-Weld  region.     A  summary  of  the  costs  is
presented  in  Table  8.3-A.    As  shorn  in  the  table,   total
capital  costs  amount  to  $4,800,000,   and  total  present
worth  and  equivalent  annual  costs  are  $8,277,000  and
$780,000/year,   respectively.     If  the  proposed  pond
standards  are  not  adopted,  costs  would  increase  to
$8,043,000  capital  costs,   S12,560,000  present  worth,
and  Sl,186,000/year  equivalent  annual  cost.
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9.0 INDUSTRIAL WASTEWATER DISCHARGERS

The  preceeding  chapters  dealt  almost  exclusively  with
municipal  wastewater  flows  and  projections.     This
chapter  will  describe  the  industrial  wastewater  dischargers
in  the  Larimer-Weld  region,   and  assess  their  compliance
with  current  State  and  EPA  effluent  requirements.
Subsequent  reports  will  recommend,  where  appropriate,
revised  effluent  standards  and  in-stream  water  quality
standards.     The  location  of  these  industries  is  shown
on  Figure   2.i-8.

Three  categories  of  industries  will  be  identified.    The
first  two  categories  are  those  with  direct  discharges  to
surface  waters.     The  first  category  will  describe  major
dischargers;   the  second  will  describe  minor  dischargers.
The  third  category  will  deal  with  major  industrial
dischargers  to  municipal  wastewater  treatment  plants.

9.i      MAJOR   DIRECT   INDUSTRIAL   DISCHARGERS

The  major  industries  in  the  region  which  discharge
directly  to  a  watercourse  are  Eastman  Kodak  Company,
three  Great  Western  Sugar  Company  plants,   I.oveland
Packing  Company,   and  Public  Service  Company's  Fort
St.   Vrain  Power  Plant.     Each  of  these  will  be  discussed
separately,   and  Table  9.I-A  briefly  describes  each
industry.

9.i.i Eastman  Kodak  Com

Eastman  Kodak  Company  has  established  a  manufacturing
plant   in  Windsor  through  its  Kodak  Colorado  Division   {KCD) .
KCD  processes  photographic  products.     Deomstic  wastewater
is  treated  at  the  Windsor  sewage  treatment  plant.     Some  of
the  industrial  wastewater  is  pretreated  by  KCD  at  the
point  of  production  prior  to  entering  the  main  waste  stream.
The  main  waste  stream,  with  a  volume  of  about  I  million
gallons  per  day   (mgd) ,   is  treated  in  two  aerated  lagoons
followed  by  sand  filtration  and  chlorination  prior  to
discharge  tc]  the  Cache  la  Poudre  River.     Chemical  feed
facilities  exist,  mainly  for  pH  and  solids  control.

EPA  has  not  set  ef f luent  limitations  for  the  photographic
industry,   per  se;   therefore,  KCD's  NPDES  permit  conditions
are  dictated  by  current  in-stream  standards.
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2=±±Z    Great  Western  Sugar  ComLp¥
Great  Western  Sugar  Company  operates  two  beet  sugar
processing  plants  and  one  monosodiun  glutamate   (MSG)
plant  in  the  region.    those  are  located  in  I.oveland,
Greeley+,   and  the  MSG  plant  in  Johnstown.     Great  Western
has  recently  closed  a  plant  in  Baton  and  a  portion  of
its  Johnstown  facility.

The  wastewater  treatment  systems  at  the  Greeley  and
I.oveland  plants  are  very  similar.     The  flune  water  which
is  used  to  transport  and  clean  the  beets  is  settled  in
a  conventional  clarifier.     The  effluent  is  reused.    The
settled  material  is  routed  through  ash  ponds  and  is  then
mixed  with  condenser  water.    At  I.oveland,   this  mixture  is
treated  in  two  aerated  lagoons  prior  to  discharge  to  the
Big  Thompson  River.     At  Greeley,   this  water  is  sprayed  on
farm  land  or  discharged  to  the  Cache  la  Poudre  River.

The  Johnstown  plant  does  not  process  any  beets,  but  uses
by-products  from  other  Great  Western  plants  as  raw  material
Wastewater  is  treated  in  a  series  of  aerated  lagoons  prior
to  discharge  to  the  Little  Thompson  River.

All  three  of  these  Great  Western  plants  meet  the  best
practicable  treatment   (BPT)   standards  required  in  the
NPDES  permits.

9.i.3 Loveland  Packin

I.oveland  Packing  Company  is  a  slaughtering  operation  which
cuts  and  packages  pork  and  pork  products,   including  hams,
bacon,   and  sausages.     Wastewater  is  now  being  treated  in
an  extended  aeration  treatment  plant  which  is  organically
overloaded.     Instead  of  upgrading  the  waste  treatment  plant,
the  company  plans  to  discharge  to  the  Loveland  municipal  system.

2.±|._4_    Public  Service  Company  -  Fort  St.  Vrain  Power  E±
This  electrical  generating  unit  is  a  nuclear-powered  facility
located  on  the  South  Platte  River  near  Platteville.    Most
of  its  1.5  mgd  of  discharged  water  is  cooling  tower
blowdown.     This  water  is  no  different  from  that  used  in
any  other  fuel-fired  power  plant.

Each  year  there  is  a  discharge  of  8,000  to  10,000  gallons
of  reactor-building  wastewater.     This  wastewater  is  treated
by  ion  exchange  prior  to  discharge.     It  is  discharged  at
a  rate  not  to  exceed  10  gpm,   and  is  mixed  with  cooling
tower  blowdown  before  discharge  in  the  South  Platte  River.
All  wastewater  is  chlorinated.    All  required  standards  are
being  met.
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9.2     MINOR  DIRECT   INDUSTRIAL   DISCRARGERS

Almost  all  of  the  minor  industrial  dischargers  can
be  placed  into  one  of  four  groups.     These  are  sand  and
gravel  companies,  trout  rearing  units,  potable  water
treatment  plants,  and  a  category  of  industries  which
discharge  only  non-contact  cooling  water.     The  minor
direct  industrial  dischargers  are  shown  in  Table  9.2-A. ,
together  with  an  indication  of  whether  or  not  the  discharges
comply  with  existing  State  and  EPA  standards.

9.2.I Sand  and  Gravel  Com anies
There  are  twelve  sand  and  gravel  companies  in  Iiarimer
and  Weld  Counties.     The  water  discharged  from  these
operations  is  normally  fairly  high  quality  groundwater
from  the  gravel  pits.     The  main  pollutant  from  these
operations  is  suspended  solids  in  the  form  of  silt  or
sand  particles.
The  normal  treatment  method ,consists  of  a  settling
pond  to  remove  suspended  material.     The  NPDES  permits
limit  aluminum  and  pH  in  cases  where  companies  use  alur[`
to  aid  settling.     None  of  the  sand  and  gravel  companies
in  the  region  use  alum,  or  any  other  flocculant  aid.

The  permits  also  limit  oil  and  grease.    This  limitation
is  a  safeguard  against  an  operator  changing  the  oil  in
a  truck  or  other  equipment  and  dumping  it  with  discharged
water ,

All  of  the  sand  and  gravel  companies  in  the`region  are
required  to  meet  BPT  standards.

9.2.2     Trout  Rearin Units

There  are  seven  fish  hatcheries  in  Larimer  County,  and
one  in  Weld  County.     Two  of  the  hatcheries  are  privately
owned;   the  remaining  units  are  owned  and  operated  by  the
Colorado  Division  of  Wildlife.     The  owners  of  the  two
privately  owned  hatcheries  have  indicated  that  no  discharge
occurs,   so  no  NPDES  permit  has  been  obtained.

The  Wildlife  Department  has  four  NPDES  permits  for  its
facilities.    The  normal  treatment  technique  is  to  use
settling  ponds  prior  to  discharge.     The  waste  from  the
Watson  Lake  Hatchery  is  pumped  to  Watson  Lake.
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9.2.3     Water Treatment Plants
There  are  four  water  treatment  plants  in  the  region  for
which  NPDES  permits  have  been  issued.     All  of  these  are
in  I.arimer  Countyt  although  two  belong  to  the  City  of
Greeley.     Fort  Collins  and  Greeley  have  recently  upgraded
the  waste  control  facilities  for  their  plants  so  discharge
standards  can  be  met.     I.oveland  had  a  wastewater  treatment
design  prepared, but  control  facilities  have  not  yet  been
installed  because  bids  were  higher  than  anticipated.

Wastewater  from  these  water  treatment  plants  carries
suspended  solids  which  are  settled  in  the  treatment
process.    Often  alun  is  used  to  enhance  settleability,
so  aluninun  and  pH  is  regulated  in  their  discharges.

2±±i_e_sL2ifea_rginLg_Op_lLqueg±try=____L±
There  are  three  industries  in  the  region  which  discharge
only  non-contact,  once-through  cooling  water.     These  are
Lone  Star  Steel  Company,  Monfort  Packing  Company,   and
Hydraulics  Unlimited  manufacturing  Company.     Heat  is  the
only  pollutant  from  these  sources.     The  maximum  allowable
discharge  temperature  is   goo  F   {32.5°  C).     All  of  the
plants  meet  this  requirement.
9.3     mdoR  INDusTRIAI,  DlscHARGERs  TO  MUNlclpAI,  sysTEMs

A  major  industrial  discharger  to  a  municipal  system  is
defined  as  one  which  meets  one  or  more  of  the  following
criteria i

a)     Industrial  flow  is  greater  than  50,000  gpdj
b)     Industrial  flow  is  greater  than  5  percent

of  the  total  flow;
a)    The  industrial  flow  adversely  affects  the

quality  of  discharge  from  the  treatment  facilityj
a)     The  industrial.  wastewater  cairries  toxic

pO||utants ,
These  industries  are  subject  to  pre-treatment  requirements.
The  Colorado  Health  Department  enforces  pre-treatment
requirements  through  the  municipality,  rather  than  directly
to  the  industry.    Municipalities  with  industries  in  this
category  will  be  mentioned,  and  the  industries  briefly
described.
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9.3.I    Loveland

There  is  one  major  industrial  discharger  in  Iioveland--
Hewlett-Packard  Company.     Hewlett-Packard I s  wastewater
is  similar  to  wastes  from  other  metal-plating  operations.
Chemical  treatment  is  provided  prior  to  discharge  to
the  city's  sewers.

9.3.2    Fort  Collins

Fort  Collins  has  three  major  industries  which  discharge
to  the  city  system.     Woodward  Governor  and  Teledyne-
Water  Pie  discharge  plating  wastes.     Both  of  these
facilities  discharge  to  the  Fort  Collins  No.   2  plant  on
Drake  Road.     The  Western  Food  Products  Company,   Inc.,   is
a  pickling  industry  which  discharges  its  vats  at  the  end
of  the  season  to  the  Fort  Collins  No.   I  plant  on  Highway  14.

9.3.3     Windsor

The  Eastman  Kodak  plant  in  Windsor  has  the  option  of
discharging  to  the  municipal  treatment  plant.     This  was
normal  operation  for  Kodak  until  Septefroer,1976,  when
it  received  an  NPDES  permit  and  began  to  use  its  own  facility.

9.3.4     Johnstown

The  Carnation  Milk  Company  has  a  powdered  milk  manufacturing
plant  in  dohnstown.     This  plant  discharges  an  equivalent
population  of  i,loo  to  the  waste  treatment  plant.
9.3.5     Fort  Lu

The  Fort  Lup€on  Canning  Company,   a  vegetable  cannery,
discharges  a  population  equivalent  of  3500.    Although  it
only  discharges  during  canning  season,  this  amounts  to  a
significant  portion  of  the  capacity  of  the  treatment  plant.

9.3.6     Greele

There  are  two  major  industries  discharging  to  Greeley's
treatment  plantsT-a  meat  packer  and  a  dairy.    The  dairy
discharges  to  the  First  Avenue  Plant.     The  whey  waste
is  believed  to  be  the  cause  for  settling  difficulties  with
scum  in  the  final  clarifier.

Monfort  of  Colorado  operates  the  meat  processing  plant  for
slaughtered  cattle  and  sheep.    Wastewater  is  treated  at  a
municipally-owned  and  operated  treatment  plant  which  was
constructed  specif ically  for  separate  treatment  of  the
Monfort  wastes.
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10.0 SusTENS AND MAINTENANCE

oTve:i:o£:3t6p::£:±:=m::Efg::::a:n::dt3:gins::£[:::e3h±]e
evaluating  treatment  plant  perfo]:'mance.    Although  a
sincere  effort  ia  being made  to  change  this  situation,
a  thorougH  O&M  assessment  still  needs  to  be  conducted  for
all  facilities  and  certainly prior  to  the  installation  of
any  new structures.     If  additional  facilities  are  to  be
built,  an  assessment  of  the  community's  ability  to  operate
Such  a  facility  should  also  be  conducted.

10.i     INTRODuCTroN

The  EPA  has  recognized  the  importance  of  operation  and
maintenance  to  the  performance  of  wastewater  treatment
plants.     EPA  had  hopes  that  requiring  O&m  manuals  to  be
prepared  for  new  treatment  works  would  correct  this  problem.
While  this  is  certainly  a  step  in  the  right  direction,  it
is  not  a  panacea,  particularly  for  small  communities.

Part  of  the  problem  stems  from  the  generalized  effluent
standards  originally  required  by  EPA  which  are  still  in
effect.    No  consideration  was  given  to  the  volume  of  flow
of  the  effluent  or  of  the  receiving  stream,  or  to  the  real
ef feet  to  the  receiving  water  of  various  forms  of  suspended
solids.     These  standards  virtually  eliminated  lagoons  from
being  a  viable  treatment  alternative.    As  a  result,
mechanical  treatment  plants  were  designed  and  constructed
for  small  towns  which  otherwise  would  ha`ve  used  lagoon  systems.
In  Colorado  most  of  these  mechanical  plants  were  package
activated  sludge  plants.    These  plants  require  a  great  deal
of  skill  to  be  correctly  operated,  and  most  small  towns--
predictably--could  noc  and  would  not  allocate  the  funds  required
to  properly  operate  these  plants.     Fortunately,  EPA  is  considering
relaxing  the  suspended  solids  standard  for  lagoon  systems,
which  have  inherent  economical  and  functional  advantages.

10.2      CO"ON   OPERATION   AND   MAINTENANCE   PROBI.EMS   IN   THE   REGION

An  analysis  of  the  operation  and  maintenance  of  wastewater
treatment  plants  serving  most  corununities  in  Larimer  and  Weld
Counties  has  been  conducted.     This  assessment  is  based  on
numerous  site  visits  to  each  of  the  facilities  over  the  past
two  years.     Budgetary  data  from  several  colrmunities  was  obtained
and  analyzed.     This  information  was  compared  to  known  effluent
quality  data,  particularly  in  regards  to  compliance  or  non-
compliance  with  effluent  standards.     Table  lo.2-A  illustrates
which  communities  are  normally  in  compliance  with  standards ....
and  in  what  areas  the  communities  need  improvement.     Unfortunately,
a  detailed  analysis  of  municipal  non-compliance  is  beyond  the
scope  of  this  report.     It  is  dependent  on  plant  capacity  and  on
the  quality  of  operation  and  maintenance  which  a  treatment
facility  receives.
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TABI.E   lo.2-A.      EXISTING   O&M  CONDITIONS   IN   THE   REGIONRA
STEVATER   SYSTEM   CONDITIONS

MEETINGSTANCO"UNITY
L I FT                           PI.ANT             P LENT             DATA/STATIONLAB.mlNT.OpERATIONREcORDs

AultBerthoudBoMarSchoolBoxelderDelCaninoBatonErieEstesParkEvansFt.CO||insFt.LuptonGilcrestGreeleyGroverHill-n-park CCIII
DARDSNSDYES

NA                NP              NP                      I                         I
Cccc N§D

NP                 NP              NP                    NP                       NP YES
ICIII NO

NA                C                I                        C                        I NONO
NA                C                C                        c                        I

I                 NP              NP                   NP                      NP YESYES
NA                 NP              NP                    NP                       NP
NA                NP             NP                   NP                     NPICIII YES

NONSDNONSDNONA              c              c                     I                     I
NP                NP             I                        I                     NP
NA                I                NP                   NP                        I
NA              I              I                     I                     I

HudsonJohnson ' s CIIII NONONONSD

CornerJohnstownKeenesburg Cccc
NA              I              I                     I                     I
NA               I               NP                     I                       I

KerseyLasalleI.ovelandMeadMillikenPingree NA                C                 I                         c                         I     I NSD
C                NP             NP                     I                        I NSDNO

NA              I              I                     I                     I
IIIc NOCclcl YES

Park-CSUPierceplattevilleRamadaInnRiverGlenS.Ft.Collins I                 NP              NP                   NP                      NP NSD
1111 NSD

11111 NSDNSD
NA               C                I                       c                       c
NA                 NP               NP                    NP                       NP YES

S.D. NP                 NP              NP                    NP                       NP YES
Texaco-DelCaninoTri-AreaWeldC.H.S.

NA               I               NP                    I                       I NO
NA                I                 NP                   NP                         I NO

CICc NOWellington NA              I              I                     I                     I YESWindsor NP                 NP              NP                      I                      NP YES

I  =  Intermittent  Problems
C  =  Continuous  Problem

NP  =  No  Problem
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NA  =  Data  not  Available
NSD  =  No  Surface  Discharge



The  communities  of  Greeley,   I.oveland,   Fort  Collins,
Estes  Park  Sanitation  District,   and  Upper  Thompson
Sanltatlon  District  were  excluded  from  the  §`tudy.    All
of  these  communities  have  or  recently  have  had  professional
help  to  analy`ze  their  staff±ng  and  budgets  as\  related
to  their  treatment  plants.

mastewater  systems  consist  of  collection  and  treatment
faic±lities.    Some  of  these  facilities  are  mechanical,
such  as  lift  stations,  aerators,  co]mminutors,  and  flow
recording  devices.    As  such,  there  are  moving  parts  which
must  be  maintained.     Other  facilities  have  no  moving  parts,
such  as  sever  lines,  bar  screens,  buildings,  and  dikes,
but  maintenance  is  still  required.

Operations  refers  to  the  science   (or  art)   of  producing
the  best  possible  ef f luent  quality  from  a  given  treatment
works.     In  the  case  of  a  lagoon  system,  this  can  be
determining  the  most  ef ficient  aerator  timing  or  pond
sequence.     in  the  case  of  activated  sludge  plants  it  is
determining  the  optimum  food-to-microorganism  ratios  and
sludge  wasting  rates.

It  is  not  the  purpose  of  this  report  to  identify  all  O&M
problems  and  solutions,  but  to  identify  some  of  the  more
coll`mon  problems  in  the  region  and  their  possible  golutions.

10.2.I     Sewer  Lines

Over  a  period  of  time,  blockages  may  occur  in  sewer  lines
due  to  solids  deposition,  grease  build-up,  large  objects
in  the  line,  eta.     This  problem  can  best  be  handled  by
preventative  maintenance.    Periodically  the  lines  shouldbe  flushed  by  pouring  a  large  quantity  of  water  in  the  line
very  quickly.     This  will  scour  the  line,  carrying  solids
toward  the  treatment  plant.    Normally  fire  equipment  is
used.     It  is  good  practice  to  establish  a  schedule  to  flush
all  lines  in  the  community  every  4  to  6  months.

Even  with  good  preventative  maintenance  programs,   major
stoppages  may  occur.     In  this  case,   if  the  colllmunity  has
no  sewer  cleaning  equipment,  a  contractor's  services  would
have  to  be  utilized.

10.2.2     Lift  Stations

Most  of  the  lift  stations  in  the  Larimer-Weld  region  comply
with  the  standards  published  by  the  Colorado  Department  of
Health.     Two  of  the  more  critical  requirements.arid  the
reasons  for  the  requirements  will  be  briefly  reviewed.
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One  of  the  most  important  requirements  is  to  have  a
verking  fan  in  all  w`et  and  dry  w\ells.     This  fan  should
Preferrably  come  on  automatically  when  the  entranceway
to  the  well  is  opened.     The  purpose  of  the  fan  is  to
Circulate  fresh  air  through  the  area  for  safety.    Toxic
gases,  such  as  H2S,  can  accurmulate  in  the  wells  if  air
circulation  is  not  provided,  thereby  causing  safety  problems.
This  situation  can  exist  anywhere  raw  sewage  is  allowed  to
Stand  in  an  enclosed  area.     Two  colrimunities  which  have
this  problem  are  Ault  and  I.asalle.    Ault  has  a  lift  station
with  only  a  wet  well  which  is  very  deep.    Lasalle  has  a
concrete  structure  with  a  flume  located  just  upstream  of
the  wet  well.    Ihe  entire  structure  is  underground,  with
access  by  a  manhole.

A  source  of  standby  power  should  be  provided  at  all  lift
stations.    This  is  needed  so  that  in  the  event  the  primary
power  source  should  fail,  the  secondary  power  source  can
be  used  to  keep  raw  sewage  from  backing  into  basements
or  overflowing  on  the  ground.     This  can  be  done  by
supplying  power  from  at  least  two  sources,  or  by  providing
a  standby  generator.    An  alarm  system  should  be  installed
which  is  activated  in  the  event  of  pump  failure,  power
failure,  high  water,  and  other  causes  of  lift  station  failure.
Fort  Lupton,  Hudson,   and  Platteville  need  standby  power.
It  is  believed  that  several  other  communities  also  need
standby  power.

Lift  stations  should  be  checked  at  least  daily.    Pumps
and  motors  should  be  kept  well  greased  and  in  good  running
order.     Packings  are  commonly  neglected.     Packings  are
seals  which  work  around  moving  parts  such  as  rotating
shafts  in  pumps  and  valves.     When  packings  fail,  wastewater
leaks  through.     Some  leakage  can  be  controlled  by  simply
tightening  the  packing,  but  eventually  they  must  be  replaced.

10.2.3 Stabilization  Ponds

As  discussed  in  Chapter  7.0,  stabilization  ponds  can  be
either  mechanically  aerated  or  non-aerated.    According  to
the  EPA,   25  percent  of  the  wastewater  treatment  plants  in
this  country  are  lagoons*.    Nearly  90  percent  of  theee
wastewater  treatment  ponds  serve  communities  of  5000
population  or  less.
The  reason  they  are  so  popular  with  small  communities  is

::::us;h±:±E:::e:n::::::t±:nv::;t:in;::t::¥ :::::a:I:rr::#:¥::¥e s
*    Federal  Register,  Environmental  Protection  Agency,

Water  Programs  Secondary  Treatment  Information ,
September   2,   1976.
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s  can  also  help  control  erosion-and  improves.J_

Due  to  the  fairly  long  detention  times  in  lagoons,  they
are  less  susceptible  to  shock  loads  or  breakdown  than  are
mechanical  plants.     Even  if  they\  are  neglected  from
an  O&M  standpoint,   a  well-designed  lagoon  System  la  Still
capable  of  producing  a  fairly  respectable  effluent.    Ihis
is  not  true  of  mechanical  plants  which,  if  not  nell
supervised,   frequently  discharge  an  extremely  low quality,
putrid  effluent.    This  is  certainly not  to  say  that  lagoon
Systems  do  not  require  operation  and  maintenance--only`
that  requirements  are  much  less  stringent  than  for
mechanical  plants.

The  two  most  common  maintenance  problems  with  ponds  are
control  of  weeds  and  bank  erosion.     Weeds  growing  out
of  the  rater  create  excellent  breeding  grounds  for  mosquitoes
and  other  insects.    Insects  that  breed  in  this  water  can
Carry  diseases  which  are  transferrable  to  humans  and  farm
animals.     Bank  erosion  can  intensify  veed  problems  by
providing  shallow  soil  conditions  for  the  weeds.     Both
problems  can  cause  lagoons  to  lose  capacJity. ,   These
problems  are  so  common  that  almost  all  cormunitles  served
by  lagoons  have  the  problems  to  some  extent.     Boxelder
Sanitation  District  and  Gilcrest  have  particularly  severe  bank
erosion  problems.     Boxelder  has  experienced  veed  problems
directly  as  a  result  of  the  erosion  problem.    Gilcre§t's
lagoon  system  was  constructed  in  very  unstable,  sandy  soil
and  little  erosion  protection  was  provided.    Erie  Sanitation
District's  second  cell  lost  at  least  half  of  its  capacity  as
a  result  of  an  exorbitant  amount  of  weeds  growing  in  it.

Weeds  are  best  controlled  by  pulling  them.     Although
Windsor  has  some  erosion  problems  along  the  north  dike
of  its  south  pond,  it  has  done  an  excellent  job  of  controlling
weeds  by  pulling  them.     In  the  past,  Pierce  has  also  done
an  excellent  job  of  weed  control.

An  agricultural  weed  burner  can  also  be  used  to  control
weeds,  but  the  county  health  department  should  be  notified
to  find  out  if  a  burning  permit  is  required.

Use  of  soil  sterilants  is  not  recormended.    Algae  grows
in  lagoons,  and  helps  supply  dissolved  oxygen.     Soil
sterilants  kill  the  algae  as  well  as  weeds.     The  benefits
of  dissolved  oxygen  will  be  discussed  below.

Erosion  can  best  be  controlled  by  rip-rapping  dikes  with
concrete  or  rock.     Many  communities  save  all  concrete  and
rock  material  as  it  becomes  available  when  structures  in
torn  are  torn  down.     Fort  I.upton  has  done  a  good  job  of
rip-rapping  its  lagoons.     Growing  a  healthy  stand  of  grass
On   the   dikes   Can   alLq®   heln   ran+v^1   a-A--.A-   --i=    .
aesthetics .
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A  common  problem  with  non-aerated  stabilization  ponds
is  a  floating  solids  buildup  on  the  first  pond.    These
solids  can  be  a  source  of  very  obnoxious  odors.     This
can  be  broken  up  with  the  spray  from  the  water  hose  of
a  fire  truck  or  by  dragging  a  rope  across  it.    This  problem
has  occurred  at  one  time  or  another  at  Hill-n-Park,  Hudson,
and  Pierce.

Odors  can  be  a  problem,  especially  in  the  spring  right
after  the  ice  melts.     Odors  develop  when  there  is  no
dissolved  oxygen  in  the  water,  referred  to  as  "anaerobic
conditions".     The  microorganisms  which  are  capable  of
surviving  without  oxygen  produce  methane  and  odorous
compounds  as  a  byproduct.     Thus,   the 'way  to  control  odors
is  to  keep  the  level  of  dissolved  oxygen  in  the  water  above
2.0  mg/I.     Ihi§  is  most  effectively  accomplished  with
mechanical  aeration.

If  aerated  lagoons  develop  odors,  the  problem  can  be
solved  by  operating  the  aerators  more  hours  a  day,  or  by
increasing  the  nultoer  of  aerators.     Keenesburg  and
Wellington  installed  aerators  to  increase  capacity  and  to
control  odors.    I.asalle  has  sufficient  aeration  capability
but  for  some  rea5on  does  not  operate  the  aerators  a  great
deal  of  the  time.

Odor  problems  are  most  common  with  non-aerated  stabilization
ponds.     .his  problem  can  best  be  solved  by  adding  aerators
to  get  mechanical  mixing.     Some  communities  have  lagoons
which  do  not  discharge,  and  are  reluctant  to  allocate  the
money  required  to  install  aerators.    To  help  alleviate  the
odor  problem,  chemical  fertilizers  with  high  nitrogen  content
can  be  added  to  the  lagoon.     This  does  not  provide  an
immediate  result,  but  encourages  algae  growth.    Algae,   like
all  other. green  p,lants,   supplies  oxygen.

10.2.4     Mechanical  Plants

Volumes  have  been  written  about  the  operation  and
maintenance  of  various  mechanical  plants.. J  This  document
will  not  attempt  to  explain  how  to  operate  a  plant,  but  will
point  out  problems  that  are  common  in  the  area
Maintenance  on  equipment  at  mechanical  plants  in  the  region
is  generally  good.     This  is  probably  due  to  the  fact  that
most  operators  have  a  good  mechanical  backgrounda

Plant  operation  is  as  basic  to  ef fluent  quality  as  is
plant  design.     Unfortunately,  there  are  very  few  mechanical
plants  in  Colorado  that  are  operated  to  their  maximum
potential .
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An  example  of  the  dif ference  between  good  and  poor
operation  was  demonstrated  at  Colorado  State  University's
Pingree  Park  treatment  plant.    Ihis  plant  is  an  extended
aeration  package  plant  followed  by  sand  filters.
During  the  summer  of  1975,  the  secondary  effluent  was
Very  turbid  and  a  great  deal  of  pin-floc  was  being  carried
over  the  clarifier  weirs.    Very  little  effluent  data  was
collected,  aind  no  in-plant  laboratory  testing  was  conducted.
I)uring  the  summer  of  1976,  CSU  retained  the  services  of
one  of  Fort  Collins'  treatment  plant  operators.    A  testing
program was  initiated,  and  a  basic  operational  program
::;I::::b5±;::dto  :I:::gt±:±sn:€:: , e±::e3:35L3fm:,: , s::3ndary
was  normally  less  than  5  mg/l!*    This  is  excellent
effluent  quality.

Most  of  the  mechanical  plants  in  the  region  are  some  type
of  extended  aeration  plant  similar  to  the  Pingree  Park
Plant.     It  is  a  common  misconception  to  believe  that  sludge
wasting  in  these  plants  is  unnecessary.    The  fact  is  that
proper  sludge  wasting  is  essential  to  continuously  goodeffluent  quality.

Communities  in  the  region  which  need  to  improve  their
sludge  wasting  practices  are  Bo  Mar  Subdivision,  Baton,
Kersey,  Milliken,   and  Weld  Central  Junior-Senior  High
School.     Even  Berthoud,  which  has  one  of  the  best  quality
secondary  effluents  in  Colorado,  needs  to  improve  its
sludge  wasting  procedures.     The  Bo  Mar  Subdivision,   located
just  south  of  the  Hewlett-Packard  Plant  in  I.oveland,  is
in  terrible  operational  condition.    This  plant  is  an
extended  aeration  package  plant  followed  by  a  polishing
Pond.    Unfortunately,  it  represents  a  particularly  difficult
problem  for  enforcement  agencies  because  the  polishing  pond
has  no  surface  discharge.    Nevertheless,  it  i§  potentially  a
severe  health  hazard  because  nearby  residents  have  installed
portable  hoses  and  pumps  so  they  can  irrigate  their  yards
with  wastewater  from  the  polishing  pond.

Another  major  cause  of  poor  operation  is  that  little  or  no
laboratory  equipment  is  provided  to  the  operator,  so
plant  efficiency  cannot  be  determined.     Then  an  operator
makes  a  process  change,   he  needs  the  equipment  to  determine
the  effect  of  that  change.

*     Crimes,   Max.     Personal  Cormunication,  August,   1976.
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The  type  of  equipment  needed  is  somewhat  dependent  on

:i:n:od:ea!e:rm3i:npi:n:g:::;ett:y:eeHs::::f:;el:C:I:EneE|:nsEe:r:dw:i:t3fhuenity
its  plant.

Another  typical  problem  is  that  not  enough  man-hours  are
allocated  to  the  operation  and  maintenance  of  many
treatment  plants.     This  problem  is  observable  in  both
larg.e. and  smal`l  communities.

Io.3     cAusEs   END  EFF'ECTs   OF   OpERATloN  AND  mlNTENANCE   pROBLEus

There  is  no  one  cause  of  operation  and  maintenance
problems,   but  some  significant  reasons  for  poor  O&M
can  be  pinpointed.     Coversely,  the  effect  of  poor
O&M  is  not  solely  poor  effluent  quality.

10. 3.i  S±£g±±±=3L±f±±±±±£±±99iJ2P£±
Of  primary  concern  with  poor  O&M,   at  least  as  far  as
enforcement  agencies  are  concerned,   is  degraded  effluent
quality.    Another  significant  effect  is  in  shortened
life  of  equipment.

For  example,  if  lift  station  wet  and  dry  wells  are  not  kept
clean  and  raw  sewage  is  allowed  to  accumulate,   H2S  is

g::€:::€;r]g2€o±St:=E=em£:¥tc3::o£:¥es::n¥:::::i  :::ros±on
to  its  piping  and  pumps  in  its  lift  station.    Another
cause  of  corrosion  is  simply  because  metal  parts  are  not
kept  painted  as  they  should  be.

As  previously  mentioned,  weeds  and  erosion  can  seriously
reduce  capacity  in  waste  stabilization  ponds.     The
Boxelder  Sanitation  District  has  already  experienced
erosion  problems,   and  has  begun  to  lose  pond  capacity
as  a  result.     This  system  was  built  less  than  four  years
ago.     Many  other  examples  of  decreased  life  expectancy
could  be  cited.

It  is  impossible  to  assess  accurately  the  monetary  loss
caused  by  poor  maintenance,  but  it  i§  undoubtedly  significant.
When  one  realizes  that  even  a  small  lagoon  Isyatem  costs
$50,000  and  could  be  ruined  due  to  negligence,   the  problem
begins  to  come  into  perspective.

Io. 3. 2  ±zE±£±±r±±E±±±±Es±£i±gg±ifpqu±g±
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separately .

I-(-
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There  is  an  underlying  reason  for  insuf ficient  budgeting
and  staffing  at  treatment  facilities.    All  cormunities
cork  under  very  tight  budgets.    Increasing  taxes  to  raise
more  revenues  is  politically  unpopular.    The  present  budgets
and  staf f  levels  will  be  preserved  unless  goverrmental
agencies  begin  to  enforce  existing  regulations  on  operator
Certificatlon  and  on  effluent  standards.    Pressure  to  comply
with  effluent  levels  would  be  welcomed  by  Some  adrinistrators
who  could  then  have  good  reason  to  demand  adequate  funds
to  provide  improved  O&M  from  town  governing  bodies.

10.3.2.I     Budgets

Chapter  7.0  presents  consolidated  literature  data  on
suggested  operation  and  maintenance  budgets  for  several
treatment  processes.     The  reader  should  be  cautioned  that
this  data  relates  to  very  generalized  treatment  alternatives,
and  does  not  include  costs  of  operating  and  maintaining
such  items  as  collection  systems.    Also,   some  treatment
plants  have  specialized  equipment.     The  cost  of  operating
this  equipment  must  be  considered  to  be  an  extra  cost.
Most  literature  data  is  presented  by  very  specific
treatment  units.     For  example,  the  operation  and
maintenance  costs  of  raw  sewage  pumping,  pre-treatment
(bar  screens  and  grit  chambers) ,  primary  sedimenba±tion,
and  several  types  of  secondary  treatment  methods,  are
presented  separately.    two  excellent  publications  which
give  specif ic  data  are  listed  below:
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a,   EPA,   July,   1975.

Several  cities,  towns,  and  sanitation  districts  were
contacted,  and  were  very  helpful  in  supplying  the  Council
of  Governments  with  their  operation  and  maintenance
budgets.     This  information  was  compared  with  literature
data.     It  was  found  that  this  data  did  not  correspond  well
with  that  in  the  literature,  ranging  from  20  percent  to
240  percent  of  the  suggested  budgets.
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Further  investigation  helped  reveal  the  discrepancy.
The  large  majority  of  the  communities  in  the  area  have
only  one  or  two  people  who  do  all  of  the  city's  work  on
the  wastewater  plant,  water  plant,  collection  and
distribution  lines,  roads,  etc.    It  is  extremely  difficult
for  these  communities  to  know  how  much  time  is  spent  on
any  one  aspect  of  these  responsibilities.

Most  small  communities  receive  one  utility  bill  for  all
their  electrical  expenses.    This  bill  may  cofroine  costs
for  such  items  as  potable  water  pumping,  wastewater
pumping,  aerators  or  compressors,  and  even  the  lights  in
City  Hall!

Finally,  very  few  communities  have  separated  the  operation
and  maintenance  costs  for  collection  systems  from  treatment
costs.     Costs  of  maintaining  collection  systems  can  vary
greatly  from  one  community  to  another.    Variables  include
whether  or  not  one  or  more  lift  stations  are  used,   slope
of  the  sewer  lines,  size  of  the  lines,  length  of  lines  as
compared  to  the  number  of  comections  on  the  system,  and
many  other  factors.

Despite  the  problems  involved  with  analyzing  budgets,  it
is  apparent  that  most  budgets  in  the  region  are  very  low.
For  example,  many  cormunities  run  only  effluent  samples
at  the  frequency  required  by  the  NPI)ES  permits.     In
many  cases,  no  in-plant  ganpling  which  provides  basic
operational  data  is  conducted.

10.3.2.2     Staffing

Another  typical  problem  is  that  not  enough  man-hours  are
allocated  ±o  the  operation  and  maincenance  of  collection
systems  and  treatment  plants.     The  predominant  reason
for  this  fact  is  that  budgets  are  low.

The  Colorado  Department  of  Health  requires  that  all
wastewater  treatment  plant.s  be  operated  by  a  certified
operator.     The  regulations  requiring  this  are  reproduced
in  Appendix  F.    The  certification  requirements  are  based
on  the  size  and  type  of  treatment  plant,  as  indicated  in
these  regulations.    The  classification  of  each  treatment
plant  in  Iiarimer  and  Weld  Counties  is  shown  in
Table   lo.3.2-A.
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TABLE   IO.3. 2-A     CURRENT   CLASSIFICATION   OF   WASTEWATER
TREATMENT   PI.ANTS   -

ENTITY

Ault  S.D.
Berthoud
Bo  Mar  Subdivision
Boxelder  S.D.
Del  Canino
Baton
Erie  W.S.D.
Estes  Park  S.D.
Evans   S.D.
Fort  Collins  No.   1  and  2
Fort  I'upton -
Gilcrest -
Greeley
Grover
Hill-n-Park  S.D.
Hudson   S.D.
Johnson's  Corner
Tohnstown `
Keenesburg  S.D.
Kersey  S.D.
Lasalle
Loveland
Mead   S.D.
Milliken  S.D.
Pingree  Park
Pierce

LARIMER   a   WELD
CIASSIF

COUNTIES
ICATION

Platteville
Ranada  Inn
River   Glen  S.D.
South  Fort  Collins  S.D.
Texaco  -  Del  Camino
Tri-Area  S.D.
Upper  Thompson  S.D.
Weld  Central  High  School
Wellington
Windsor
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There  is  a  clause  ±n  the  regulations  called  a  "Grandfather
Clause"  wh±cn  allows  the.  operator  to  receive  a  restricted
cert±f±cate  if  that  person  operated  the  treatment  plant
on  or  before  Jluly  i,   1973.     How`ever,   operators  should  be

::::¥::9:£et°=:£±:::i:::t±f ±Cat±on  status  by  taking  and
Many  colrmun±ties  have  had  trouble  obtaining  and  keeping
Certified  operators.    South  Fort  Collins  Sanitation
District  has`  recently  undergone  an  episode  which  typif ies
this  problem.     A  great  deal  of  time  and  money  was  spent
on  operator  training.    After  the  operator  had  passed  his"a"  examination,  he  was  offered  a  job  at  a  larger  plant,
which  rie  accepted.     Tnis  was  a  bitter  experience  for
SFCSD,   and  one  with  which  many  other  corrmunities  are
familiar.     Tnis  problem  can  be  partially  solved  with  an
operator  incentive  program whereby  tne  operator  receives
an  automatic  raise  in  pay  for  each  successive  operator's
license  he  receives  up  to  the  required  classification.
This  will  not  completely  solve  the  problem  because  large
colrmunities  will  generally  provide  higher  salaries  than
smaller  ones.

Some  corrmunities  have  satisfied  the  certif ication
requirements  by  retaining  a  consulting  engineering  firm
with  a  certified  operator.    This  is  fine  if  the  engineer
actually  operates  tne  plant  or  works  very  closely  with  the
plant  operator.    Unfortunately,   in  many  cases,  the  only
real  service  provided  is  tnat  eff luent  samples  required
by  the  NPDES  permit  are  run.     While  this  satisfies  the
requirements  of  the  law,  the  spirit  of  the  law   (i.e.,  to
improve  operations)   is  not  satisfied.
I.ike  budgets,  recommended  staffing  levels  are  related  to
specific  treatment  units.    The  reader  is  again  directed
to  the  publications  mentioned  in  Section  10.3.2.i.

10.3.3     Future  Conditions

Despite  the  proportion  of  O&M  problems  and  adverse
consequences  of  continuing  with  the  status  quo,  it  is
doubtful  that  any  signif icant  improvement  will  be  made
without  outside  pressure  or  innovative  ideas,  or  both.
If  the  State  and  EPA  continue  with  lax  enforcement  of
operator  certification  requirements  and  effluent  standards,
little  or  no  improvement  can  be  expected  in  the  current
situation,
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lo. 4     AI,TEENATlvE  OpERATION  AND  mlNTENANCE  ENAGEMENT  pROGENs

Presently  each  community  in  the  region  operates  and
maintains  its  oun  treatment  works.    There  is  little  or
no  cooperation  between  co"unities.    There  ±s  nothing
veong  "ith  this  as  long  as  optimum  0&"  is  provided,
but  ±t  may  be  beneficial  to  combine  resources.    For  this
reason,  alternatives  of  individual  operation,  a  regional
Concept,   and  a  combined  approach  mere  analyzed.     For  any
of  the  alternatives  analyzed,  additional  money must  be
expended  to  correct  the  existing  bad  situation.

10.4.i    Individual Corununit eration of  Treatment Works
Each  community  in  the  region  Should  evaluate  its  operation
and  maintenance  program.     The  previous  sections  indicate
some  of  the  factors  which  should  be  considered.     The
literature  referenced  and  the  District  Engineer  with  the
Colorado  Department  of  Health  are  helpful  sources  of
information.

Exclusive  individual  community  operation  and  maintenance
of  treatment  works  will  probably  not  improve  O&M  levels
unless  effluent  standards,  permit  conditions,  and  operator
certification  regulations  are  enforced.

10.4. 2    Bsg±9±al  Operation  and  Maintenance_ Manag_ement___S±

The  fees-ibility  of  a  cost-sharing,  regional  approach  to
wastewater  operation  and  maintenance  management  was  analyzed.
Again,   the  communities  of  Greeley,  Loveland,  Fort  Collins,
E§tes  Park  Sanitation  District,   and  Upper  Thompson  Sanitation
District  were  excluded.     Several  advantages  of  this  concept
are  apparenc.     Highly-skilled  operators  could  be  provided
if  the  coununities  jointly  hired  a  staff .    Total  staffing
requirements  could  be  reduced,   since  lesser  skilled  men
could  be  directed  by  a  chief  of  operations.     Specialists
such  as  chemists  could  also  be  provided.

A  fully-equipped  laboratory  could  be  provided  and  the
chemist  could  analyze  suf f icient  in-plant  and  ef fluent
samples  so  that  good  operation  could  be  provided.    Alternatively,  a
private  laboratory  could  be  contracted  to  perform  this  work.
Other  equipment  not  normally  owned  by  small  communities,
such  as  sewer  line  rodding  equipment,  could  be  jointly
owned  and  operated  utilizing  this  concept.
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mentioned  in  S`ect±on  10.3.2.I,  many`  of  trie.  cc"unities
A-ave  only`  one  or  two  men  who  have  several  re`a`ponsibilities
other  than  wastewateF  treatment.     This  "town  mantt  would
still  be  a  necessity.
Tn`e  remaining  budget  for  wastewater  treatment  consists
mainly\  of  costs  of  chemicals  such  as  weed  killers  or
chlorine,  poser  to  run  such  things  as  lift  stations  and
aerators,  parts  for  equipment,  and  laboratory  testing.
Most  of  these  expenses  would  not  be  affected  utilizing  a
regional  operation  and  maintenance  concept.     The  only
exception  is  the  cost  of  laboratory  testing.    A  few
municipalities  have  their  own  equipment  for  testing,  but
these  are  in  the  minority.    The  greatest  percentage  of
municipalities  utilize  the  services  of  private  laboratories
to  meet  the  self-monitoring  requirements  of  their  permits.

10`4.3    nggELELped  Approach  to  a  Regional  Management  Sys_t_ej±

To  be  feasible,  a  regional  operation  and  maintenance  program
must  be  capable  of  meeting  the  needs  of  the  municipalities
while  cooperatively  utilizing  existing  manpower  of  these
municipalities.     The  management  system  should  have  a  skilled
individual  who  could  provide  overall  direction  to  the           \
municipalities.     To  be  effective,  the  individual  would  have
supervisory  authority  over  the  labor  force  in  each
municipality  on  a  part-time  basis.     He  also  should  be  a
Certified  operator  with  at  least  a  "a"  license  in  order  to
satisfy  the  certification  requirements  of  the  communities.

Individual  communities  would  still  be  required  to  have.
personnel  to  operate  and  maintain  the  treatment  works.
Assistance  would  be  available  from  the  management  system.
The  biggest  advantage  of  such  an  arrangement  would  be  that
communities  would  be  able  to  achieve  the  highest  quality
effluent  obtainable  from  their  treatment  plants.

Laboratory  testing  and  sewer  line  maintenance  could  also
be  cost-effectively  provided  to  individual  communities
utilizing  a  cooperative,  regional  approach  to  wastewater
O&M  management.

10.4.4    CLgmparison  of  Alternative  Concep±

The  cost  of  a  regional  O&M  approach  as  outlined  in
Section  10.4.2  would  be  substantial,   and  the  program  would
not  significantly  reduce  other  expenditures  of  individual
colrmunities.     This  concept  offers  no  advantage  over  and
above  the  combined  approach,   even  though  costs  of  the  program
would  be  greater.
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A  combined,  regionally  or  sub-regionally-assisted
operation  and  maintenance  program  of fers  the  benef its
of  a  regional  operation  and  maintenance  approach,  at
a  substantially  reduced  cost.    Much  less manpow`er  for
this  cooperative  approach ±s  required,  since  the  existing
labor  pool  ±n  the  cormunit±es  is  utilized  in  conjunction
with  assistance  from  a  regional  management  system.

The  costs  of  the  combined  approach  to  a  regional  0&M
management  system  would  be  greater  than  continued  operation
by  individual  colrmunit±es,  assuming  extension  of  the
Current  weak  enforcement  policies.     However,  assuming
enforcement  policies  are  strenghtened,  the  costs  of  the
cofroined  regional  approach  would approximate  the  tot.al
Cost  of  improved  O&M  by  individual  communities.     The  real
advantage  of  the  combined  regional  approach  is  that,  it
in  itself  will  result  in  improved  O&M,  and  consequently
plant  effluent  quality.
1o.5     OvervlEw  OF   REGIONAL-AsslsTED   O&M  PROGRAM

There  are  several  advantages  to  implementing  a  regionally-
assisted  O&M  management  program  as  outlined  in  Section
10.4.3.     Most  of  these  advantages  were  discussed  above,
and  will  be  reiterated  here:

Better  operation  of  wastewater  treatment
systems  would  be  provided  through  increased
skill  and  better  in-plant  laboratory  testing;
Each  community  would  have  a  better  chance
to  comply  with  the  ef f luent  standards  by
simply  increasing  the  ef f iciency  of  the
treatment  plants;
Of fers  advantage  of  large  scale  while  not
af fecting  autonomy  of  communities  or  altering
the  personnel  structure;
Could  reduce  the  duplication  of  administrative
Costs ;
The  Colorado  Department  of  Health
certification  requir.ements  would  be  satisfied;
Increased  equipment  life  could  be  expected;
This  program  would  result  in  savings  for
ef f luent  monitoring  and  possibly  for  sewer
line  maintenance;
The  autonomy  of  communities  would  be  retained.
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10.5.i     Su

Costs may`  increase  slightly  over
ex±s`t±ng  levels;
It  is  d±f f i`cult  to  forecast  how much
benef it  each  individual  town  would  receive
in  comparison  with  the  other  communities,
s`o  that  the  costs  of  the  program  would  be
fairly d±stributedj
Ccmpliance  with  effluent  standards  could
not  be  guaranteed,   since  some  plants  are
hydraulically  or  organically  overloaded;
Since  laboratory  testing  would  be  provided,
it  would  possibly  be  in  competition  with
private  laboratories.
es`ted  Partici atin Cormunities

thile  every  colrmunity  in  the  region  could  potentially
benefit  from  a  regional  assistance  program,   some  would
benefit  much  more  than  others.     Some  colinmunities  are  large
enough  or  have  good  enough  O&M  now  that  the  incremental
benefit  to  them  would  be  insignificant.     These  communities
Could  ass`ist  the  others  with  operational  suggestions  or
chemical  tests.     This  will  be  analyzed  in  a  subsequent  study.

Wastewater  agencies  which  could  derive  substantial  benefit
from  a  cooperative,  regionally-assisted  approach  to
wastewater  operation  and  maintenance  are  tabulated  below:

Ault  S,D.
Del   Camino
Baton
Erie   W.S.D.
Fort  Lupton
Gilcrest  S.D.
Hill-n-Park  S.D.
Hudson   S.D.
Johnson' s  Corner
Johnstown

Keenesburg  S.D.
Kersey   S.D.
Mead   S.D.
Milliken  S.D.
Pierce
Platteville
Tri-Area  S.D.
Weld  Central  High  School
Wellington

10.5.2    Responsibilities  of  t_he  Regionalil.prA?Sisted  Program

This  program  would  be  charged  with  providing  operation  and
maintenance  assistance  to  participating  communities.     It
lirould  be  responsible  for  in-plant  testing  so  that  basic
operational  data  would  be  obtained.     The  program's  chief
operator  would  be  required  to  know  what  type  and  frequency
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Chief  operator  has  determined  an  operational  program,  he
must  be  able  to  convey\  to  the  community's  operators  the
method  of  carryiing  out  tne  program.     Further,  he  should
explain  the  reasons  for  the  process  methods  selected  to
the  cormunity's  operators`  in  an  effort  to  improve  the  skill
of  these  people.

The  communities  would  be  expected  to  provide  enough  manpower
to  work  with  the  program.    Most  of  the  actual  maintenance
of  the  collection  and  treatment  systems  would  be  required
to  B`e  conducted  by  the  individual  corrmunities.

10.5.3     S+affin irem`ents

It  is`  estimated  that  a  staff  of  four  would  be  required
initially  to  implement  this  assistance  program.    The  person
in  Charge  Should  be  a  skilled  operator  with  at  least  a  ''8"
Certificate.     This  person  should  have  management  experience
and  should  be  capable  of  working  well  with  people  not  directly
employ`ed  by  him.     This  includes  both  city  councils  and  the
operators .

Under  this`  person's  direction  should  be  a  chemist  and  one
other  operator.     The  chemist  should  be  familiar  with  water
chemistry.    An  alternative  to  hiring  a  chemist  would  be  to
either  contract  with  a  private  laboratory  or  utilize  another
agency's  laboratory,   such  as  the  Weld  County  Health  Department's
laboratory.    The  other  operator  should  be  skilled  also,  but
not  necessarily  as  skilled  as  a  ''8"  operator.     He  should  also
have  enough  knowledge  of  chemistry  to  be  able  to  help  in  the
laboratory  and  to  be  able  to  explain  the  tests  to  the  town's
operators .

Finally,  secretarial  help  would  be  necessary  to  help  keep
records  and  conduct  normal  secretarial  duties.

10.5.4     Cost  of   Im lementation
It  is  estimated  that  salaries  and  fringe  benef its  for  the
four  staff  personnel  would  cost  approximately  $80,000
annually.     Other  costs  include  travel  expenses,  the  expense
of  setting  up  and  operating  a  laboratory,  rent  for  office
space,  utility  expenses,  eta.    It  is  expected  that  telephone
expense  trould  be  fairly  high  because  a  great  deal  of  liaison
would  be  conducted  by  telephone.     Other  costs  are  estimated
to  amount  to  approximately  $65,000  annually.     Thus  the  total
annual  budget  is  estimated  to  be  about  $145,000.
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This  estimate  is  based  on  the  participation  of  19
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particularly  tho.se  "±tn` mechanical  plants-,  would  receive
much more  benef ±t  than  others.     Some  plants  require  w\eekly
effluent  mon±tor±ngj   s®'me  are  required  to  monitor  effluents
only  four  times  a  ±rear.     The  conmunit±es  which  receive  more
services  should  pay more  than  the  communities  that  receive
less benefit.
10.5. 5    ±p_lenentation  Progr_?_in_

As  has  been  shown  above,   the  regionally-assisted  O&M
management  program may  cost  participating  communities
more  than  tn.ear  individual  costs.    rt  is  doubtful  that
cormunities`  would  spend  extra  money  for  these  services  as
long  as  tne  benefits  are  not  demonstrated.

There  is  a  need  to  analyze  specific  costs  of  implementing
such a  program.    The  estimate  in  the  previous  section  is
difficult  to  refine  at  this  time.    Further,  there  is  a  need
to  determine  an  equitable  allocation  of  costs  to  participating
ccrmunities .

It  is believed  that  if  such  a  program was  initiated,  the
value  of  such  a  program  would  be  obvious  to  local  conmunities.
If  this  program  was  allowed  to  continue,   its  scope  could
be  expanded  as  desired.     For  example,   rodding  equipment  could
be  obtained  to  help  communities  with  sewer  line  maintenance.
These  services  could  then  be  made  available  to  municipalities
for  a  fee  which  would  be  less  than  a  private  contractor
would  charge.

Unfortunately,  the  many  uncertainties  which  exist  regarding
actual  costs  and  relative  benefits  to  colrilnunities  will  make
the  regionally-assisted  concept  dif f icult  for  communities  to
accept.     For  this  reason  and  because  the  concept  is  new  in
the  region,  a  specific  process  for  developing  such  a  program
needs  to  be  outlined.     Such  a  developmental  process  is
presented  in  Table  lo.5-A.

Lil.



TABLE   lo.5-A.      PROCESS  FOR  DEVELOPING  A  REGioNAlil.Y-
•  .ASSISTED  0"  MANAGERENT  PROGR"

Contact  and  obtain  I eedback  from  individual
col"iunity pertaining  to  program  participation.

Define  specific  existing  costs  and  levels  of
O&M  for  colmunities  expressing  interest  for
participation;  refine  individual  comunity  benefits
from  a  regionally-assisted  program.

Identify  alternatives  for  entities  to  implement
regionally`assisted  O&M  management  program:

a}     Utilization  of  outside  consultants;
b}      Existing  agencies:      I.CHD,   WCHD,   I.WRCOG;
c}      Liaison  with  WQCD.

Obtain  input  from  IiuncoG  institutional/f inancial
consultant  concerning  institutional  feasibility
of  such  a  program.

Refine  the  regionally-assisted  O&M  management
Programs

a}     Scope  of  program  responsibilities,
services,  and  costs;

b)     Extent  of  community  participation;
c)     Individual  community  costs  and  benefits

6.       I)evelop  specific  implementation  program:
al     Intergovernment.al  agreements;
b)     Demonstration  project.
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STATE   OF   CALIFORNIA   DEPARTMENT   OF   HEALTH

GUIDELINES   FOR   USE   OF   RECLAIMED   WATER   FOR
SURFACE   IRRIGATION   CROPS

I.     Reclaimed  water  shall  meet  the  Regional  Water  Quality  Control
Board  requirements  and  the  quality  requirements  established  by
the  State  of  California  Department  of  Health  for  health  pro-
tection,

2.     The  discharge  shall  be  confined  to  the  area  designated  and
approved  for  disposal  and  reuse.     Irrigation  should  be  con-
trolled  to  minimize  ponding  of  wastewater  and  runoff  should  be
contained  and  properly  disposed.

3. Maximum  attainable  separation  of  reclaimed  water  lines  and
domestic  water  lines  shall  be  practiced.     Domestic  and
reclaimed  water  transmission  and  distribution  mains  shall
conform  to  the  "Separation  and  Construction  Criteria"   (see
attached) .

a.     The  use  area  facilities  must  comply  with  the  "Regulations
Relating  to  Cross-Connections,"  Title  17, ChapteE  V,
Sections  7583-7622,   inclusive,   California  Administrative
Code ,

b.     Plans  and  specifications  of  the  existing  and  proposed
reclaimed  water  system  and  domestic  water  system  shall
be  submitted  to  State  and/or  local  health  agencies  for
review  and  approval.

4.    All  reclaimed  water  valves  and  outlets  should  be  appropriately
tagged  to  warn  the  public  that the water  is  not  safe  for
drinking  or  direct  contact.

5.     All  piping,   valves,   and  outlets  Should  be  color-coded  or
otherwise  marked  to  dif ferentiate  reclaimed  water  from
domestic  or  other  water.

6.     All  reclaimed  water  valves  and  outlets  should  be  of  a  type
that  can  only  be  operated  by  authorized  personnel.

7.     Adequate  means  of  notification  shall  be  provided  to  inform
the  public  that  reclaimed  water  is  being  used.     Conspicuous
warning  signs  with  proper    wording  of  sufficient  size. to  be
clearly  read  shall  be  posted  at  adequate  intervals  around  the
use  area.
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8.

9.

10.

11.

The  public  shall  be  ef fectively  excluded  from  contact  with
the  reclaimed  water  used  for  irrigation.

a.     The  irrigated  areas  should  be  fenced  where  primary
effluent  is  used.

b.     Irrigated  areas  must  be  kept  completely  separated  from
domestic  water  wells  and  reservoirs.     A  minimum  of
500  feet  should  be  provided.

Adequate  measures  should  be  taken  to  prevent  the  breeding
of  flies,  mosquitoes,  and  other  vectors  of  public  health
significance  during  the  process  of  reuse.

Operation  of  the  use  area  facilities  should  not  create
odors,   slimes,  or  unsightly  deposits  of  sewage  origin.

Adequate  time  should  be  provided  between  the  last  irrigation
and  harvesting  to  allow  the  crops  and  soil  to  dry.

a.     Animals,  especially  milking  animals,   should  not  be
allowed  to  graze  on  land  irrigated  with  reclaimed
water  until  it  is  thoroughly  dry.

12.     There  should  be  no  subsequent  Planting  of  produce  on  lands
irrigated  with  primary  effluent.

13.     Adequate  measures  shall  be  taken  to  prevent  any  direct  contact
between  the  edible  portion  of  the  crops  and  the  reclaimed  water.
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STATE   OF   CALIFORNIA   DEPAFITMENT   OF   HEALTH

GUIDELINES   FOR   USE   OF   RECLAIMED   WATER   FOR
LANDSCAPE   IRRIGATION

I.     Reclaimed  water  shall  meet  the  Regional  Water  Quality  Control
Board  requirements  and  the  quality  requirements  established
by  the  State  of  California  Department  of  Health  for  health
protection.

2.     The  discharge  shall  be  confined  to  the  area  designated  and
approved  for  disposal  and  reuse.     Irrigation  should  be
controlled  to  minimize  ponding  of  wastewater  and  runof f
should  be  contained  and  properly  disposed.

3.     Maximum  attainable  separation  of  reclaimed  water  lines  and
domestic  water  lines  shall  be  practiced.     Domestic  and  re-
claimed  water  transmission  and  distribution  mains  shall
conform  to  the  "Separation  and  Construction  Criteria"   (see
attached) .

a.     The  use  area  facilities  must  comply  with  the  "Regulations
Relating  to  Cross-connections,"  Title  17,   Chapter  V,
Sections  7583-7622,   inclusive,  California  Administrative
Code ,

b.     Plans  and  specifications  of  the  existing  and  proposed
reclaimed  water  system and domestic  water  system  shall
be  submitted  to  State  and/or  local  health  agencies
for  review  and  approval.

4.    All  reclaimed  water  valves,  outlets  and/or  sprinkler  heads
should  be  appropriately  tagged  to  warn  the  public  that  the
water 'is  not  safe  for  drinking  or  direct  contact.

5.     All  piping,  valves,  and  outlets  should  be  color-coded  or
otherwise  marked  to  dif ferentiate  reclaimed  water  from
domestic  or  other  water.

a.    Where  feasible,  differential  piping  materials  should  be
used  to  facilitate  water  system  identification.

6.     All  reclaimed  water  valves,  outlets,   and  sprinkler  heads
should  be  of  a  type  that  can  only  be  operated  by  authorized
personnel .
a.     Where  hose  bibbs  are  present  on  domestic  and  reclaimed

water  lines,  differential  sizes  should  be  established  to
preclude  the  interchange  of  hoses.

7.     Adequate  means  of  notification  shall  be  provided  to  inform
the  public  that  reclaimed  water  is  being  used.     Such  notifi-
cation  should  include  the  posting  of  conspicuous  warning
signs  with  proper  wording  of  suf ficient  size  to  be  clearly
read.     At  golf  courses,  notices  shoultl  also  be  printed  on



score  cards  and  at  all  water  hazards  containing  reclaimed
water.

8.     Tank  trucks  used  for  carrying  or  spraying  reclaimed  water
should  be  appropriately  identified  to  indicate  such.

9.     Irrigation  should  be  done  so  as  to  prevent  or  mihimize  contact
by  the  public  with  the  sprayed  material  and  precautions  should
be  taken  to  insure  that  reclaimed  water  will  not  be  sprayed
on  walkways,  passing  vehicles,  buildings,  picnic  tables,  domes-
tic  water  facilities;  or  areas  not  under  control  of.  the .user.

a.     Irrigation  should  be  practiced  during  periods  when  the
grounds  will  have  maximum  opportunity  to  dry  before  use  by
the  public  unless  provisions  are  made  to  exclude  the  pub-
lic  from  areas  during  and  after  spraying  with  reclaimed
Water.

b.     Windblown-spray  from  the  irrigation  area  should  not  reach
areas  accessible  to  the  public.

c.     Irrigated  areas  must  be  kept  completely  separated  from
domestic    water  wells  and  reservoirs.     A  minimum  of
500   feet  should  be  provided.

d.     Drinking  water  fountains  should  be  protected  from  direct
or  windblown  reclaimed  water  spray.

10.     Adequate  measures  should  be  taken  to  prevent  the  breeding  of
flies,  mosquitoes,  and  other  vectors  of  public  health  signi-
ficance  during  the  process  of  reuse.

11.     Operation  of  the  use  area  facilities  should  not  create  odors,
slimes,  or  unsightly  deposits  of  sewage  origin  in  places
accessible  to  the  public.
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i.

2.

STATE   OF   CALIFORNIA   DEPARTMENT   OF   HEALTH

GUIDELINES   FOR  WORKER   PROTECTION
AT   WATER   RECIAMATION   USE   AREAS

Employees  should  be  made  aware  of  the  potential  health  hazards
involved  with  contact  or  ingestion  of  reclaimed  water.

Employees  should  be  subjected  to  periodic  medical  examinations
for  intestinal  diseases  and  to  adequate  immunization  shots.

3.    Adequate  first  aid  kits  should  be  available  on  location,  and
all  cuts  and  abrasions  should  be  treated  promptly  to  prevent
infection.    A  doctor  should  be  consulted  where  infection  is
likely.

4.     Precautionary  measures  should  be  taken  to  miriimize  direct
contact  of  employees  with  reclaimed  water.

a.     Employees  should  not  be  subjected  to  reclaimed  water
Sprays .

b.     For  work  involving  more  than  a  casual  contact  with
reclaimed  water,   employees  should  be  provided  with
protective  clothing.

c.    At  crop  irrigation  sites,   the  crops  and  soil  should  be
allowed  to  dry  before  harvesting  by  employees.

5.     Provisions  should  be  made  for  a  supply  of  safe  drinking  water
for  employees.     Where  bottled  water  is  used  for  drinking
purposes,   the  water  should  be  in  contamination-proof  con-
tainers  and  protected  from  contact  with  reclaimed  water  or
dust.

a.     The  water  should  be  of  a  source  approved  by  the  local
health  authority.

6.     Toilet  and  washing  facilities  should  be  provided.

7.     Precautions  should  be  taken  to  avoid  contamination  of  food
taken  to  areas  irrigated  with  reclaimed  water,  and  food  should
not  be  taken  to  areas  still  wet  with  reclaimed  waer.

8.     Adequate  means  of  notification  shall  be  provided  to  inform
the  employees  that  reclaimed  water  is  being  used.     Such  noti-
fication  should  include  the  posting  of  conspicuous  warning
signs  with  proper  wording  of  sufficient  size  to  be  clearly
read.

a.     In  some  locations,  especially  at  crop  irrigation  use  areas,
it  is  advisable  to  have  the  signs  in  Spanish  as  well  as
English.



9. All  reclaimed  water  valves,  outlets,  and/or  sprinkler
heads  should  be  appropriately  tagged  to  warn  employees  that
the  water  is  not  safe  for  drinking  or  direct  contact  (direct
contact  is  allowed  at  non-restricted  recreational  impoundments)

10.     All  piping,  valves,  and  outlets  should  be  color-coded  or
otherwise  marked  to  differentiate  reclaimed  water  from  domestic
or  other  water.

a.    Where  feasible,  differential  piping  materials  should  be
used  to  facilitate  water  system  identification.

11.    All  reclaimed  water  valves,  outlets,   and  sprinkler  heads
should  be  of  a  type  that  can  only  be  operated  by  authorized
personnel.
a.     Where  hose  bibbs  are  present  on  domestic  and  reclaimed

water  lines;  differential  sizes  should  be  established
to  preclude  the  interchange  of  hoses.
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37222

ENVIRONMENTAL   PROTECTION
AGENCY

I ro CFR Part 133 I
[FEL 680-2]

WATER   PROGRAMS
Secondary Treatment Information

The purpose of this proposed rulemak-
ing  ts  to  amend  the  Secondary  Treat-
ment  Information  regulation  (40  CFR,
Part 133) . The proposed amendmeiit re-
cogutzes tnae properly designed and oper-
ated waste §tabfltration ponds ai`e a form
Of  secondary  treatment  which  may  not
be  capable  Of  achlevlng  the  suspended
§o)ld8  llmltatlons  contained  in  40  CFR
133    without    supplemental    treatment
prcoesses for  the  removal  Of Suspended
so]lds. Amendment of Secondary Treat+
ment  lnfoimation  is  pi.oposed  to  allow
upward   adjustment   of   the   s`i`spended
solids  llmltottons  ln  cases  where  Ponds
which have aL design capacit,y of one mll-
llon gallons per day  or  less  are  used  as
the Process for secondai.y treat,ment.'  The  Secondary  Treatment  lnforma-
tlon  regula,tlon  contamed  ln  40   Cm
Part   133   was   promulgated   pursuant
to  scotions  301  and  304  of  the  Federal
Water   Pollution   Control   Act   Amend-
ments of  1972  (the Act).  Section  304(d)
(I)  requires that tli. Environment,al Pro-
tectlon  Agency  publlsli  lnformat,ion  on
the  degree  of  effluent  reduction  attain-
able through the app.Ilcatlon of secondary
treatment within §lxty days af tor enact-
men€ Of  the Act and  from  time to  time
thereafter.  Sectlon 301(b) (I) (a)  Of  the
Act   requires   that   effluent   )lmitatlons,
based    on    secondary    treatment,    be
achieved  for  all  publicly  owned  ti.eat-
Inent works in existence on July  I.  1977.
or  approved  for  a   consti'uction   grant
prior  to  June  30,  1974  (for  which  coil-
§truction must be completed wlthln four
years Of approval) . Secondary Ti-cath`ent
Information   was   promulgated   on   Au-
gust  17.  1973.  and  recently  amended  for
deletion  of  the  fecal  collform  bactei.la
linltatlons  and  clai.lflcation  of  the  pH
requirement.

At the time 40  CFR  133  w{is I)roposed
for public comment, the issue of the abil-
lty Of waste stabillzatlon poiids to achieve
the proposed effluent quality  ln  termis Of
suspended  solids  was  raised.  The  Envl-
ronmental    Protect,ion    Agel`cy    I.ecog-
nized at tha¢ time that ponds a§ t,hen ln
use  generally  had  not  been  cfl,I)able  of
producing effluents which are (`onsisten tly
low ln suspended solids because of algae
which result from the noi.mal operntions
of  rends.  The  re.fiponse  of  the  Agency
when  40  CFR  133  was  pi.omulgaLed  was
that lt belleved  that with  pi.oper design
(including  solids  separation  proce.sees  ln
some  cases)   and  opal.ation,  tl]e  level  of
efrfuent   quality   can   be   achieved   with
waste stablllzatlon ponds.

In establlshlng the cr]terla for 40 CFR
133  and  ln  conslderlng  comments  sub-
mitted ln response to Its pi.oposal, the En-
vlronmentol    Protection    Agency     was
guided,  in  part,  by  the  fol]owlng:   (I)
The. baste  approach of Pub.  I,.  92-500  ls
dlreeted   at  achlevlng   incremental   lm-
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pl.ovements    i..A    wacterwater    treatmeiit
prac€loes and v ater qualJty, and  (2)  the
legts)atlvo   hlstory   of   Pub.   I.   92-500
clearly mdlcates  tliat Congress Intended
that  the  Secondary  treatment  regu)a-
tlon include controls on the discliarge of
Suspended   sollds.   Applying   this   I)aslc
guidance to waste stablllzatlon ponds. tlre
Agency  has  embarked  on  an  extensive
and successful research and development
program  to  develop  teehnlques  for  up-
grading  ponds  since  promulgation  Of  40
CffR  133.  In  March  of  1974,  the  Agency
pub]lshed  a  technical  bulletin   entitled"Wastewater TTeatment Ponds" to serve
as a guide to the EPA Reeional Adminls-
trators on design critei`ia for ponds. The
technlcal bu]letln,  as  well as  the results
Of  the  research  and  development  pro-
gram on ponds, recognizes that ln many
cases  upgrading  te.,hnlques  for  the  re-
duction  of  suspended  sollds  go  heyond
tradltlonal aiid even advanced pond de-
sign  (I.e.,  two  or  more  cells  capable  Of
series   or   parallel   operation   and   con-
trolled discharge)  and require the use Of
supplemental mechanical devices such as
futers.

Wastewater treatment ponds (lagoons )
are  wlde]y  used  throughout  the  United
States. Ponds have become very popular
with  Small  communltles,  prlmari]y  be-
cause of their relatively low constmctlon
and  operating  costs.  As  a  result, nearly
90 percent of tlie wastewater treatment
ponds ln this country are located in com-
munltles of, 5,000 people or less. Approxi-
mately   25   percent   of   the   munlclpal
wastewater   treatinent   plal`ts    ln    the
country are ponds.

In nddltion to the economic a,dvantages
that ponds aft ord to small and moderate
size  communities.  there  are  addlttona,I
benefits  derived  from  the  use  of  ponds
for the  treatment  of  wastewatcr.  These
benefits Include the following :

1.   Low   energy   requirements   be{`.ause
treatment relles mostly on nat,ural pl`oc-
eese§;

2. Successful opei.ation is not depend-
€nt on highly skilled operat,lng persormel ;

3. Ponds are less subject €o breakdown
or   malfunction   than   8,re   mechanical
pla'nts:

4. Many ponds achleve low  feca,I co]l-
form  bacteria,  concentratlons  without a
Separate  dlslnfectlon  pi.oces`s  or  the  u.ie
of chemical disliifectaiits.

I)es|)lte the Inherent advantages asso-
elated wlth the application of ponds for
wastewater   treat,ment,   pa,rtloularly   ln
small   communltlcs.   there   has   been   a
considerable  amoulit  of  controversy  re-
lfutlng to ponds in recent year.fi, as noted
above.   This   cont,rovers'y   has   centored
arotind the  Issues of  whether ponds can
meet the suspended solids ]lmltatloris re-
qulred for secondary treatment. Second-
ary treatment (as defined ln 40 CF'R 133)
is  the  mlnimum  level  of  treatment  re-
quired  for  all publicly  owned  treat,ment
works.  Effluent  llmitatlons  required  for
secondary treatlnent are 30 mg/I or less
of BOD and suspended solids on a 30-day
average  (or at least 85  percent removal,
whichever is more strin~geut) , 45 ing/I or
less  of  BOD  and  suspended  s`ollds  on  a
7-day average, and pH within tine ra]ige
Of 6.0 to 9.0.

A)gae are naturally formed in munlcl-
pal  wastewater  treatment  ponds.  Nozl-
aerated  ponds.  whtoh  are  the vast ma-
jority of municipal wastewater treatment
ponds  in  this  country.  are  designed  to
rely on photosynthet]c oxygenatlon (I.e.,
oxygen   from   algae)    for`  the   oxygen
needed for waste trea,tment. Thus algae,
ln addltlon to being a natural phenome-
non  in  ponds,  are also an Integral part '
of the pond syst,em.

water  do  readily  Settle  ln  ponds  which
incorporate  proper hydraulic  desth be-
cause  of  the  qulescent  coiidltlons.  The
reason  that  most  |]onds  cannot  comply
with  the suspended  solids  llmltatlous 18
bee,ause of algae.

Further lnd]catlon and consequence of

Live-algal'cel]s  do  not  readily  settle  :.'``i,?
even  in  the  quiescene  condltlons  occur-..'.i.'

i`|on#t`:.::t!E3#S;i;tt:raesfy|pbt3r:e:o:,:dfjiiF3j'.;:.
t,,A+A,   A-,,a-A ,,,,--,,,-   I_    ___I_   _,_1_,_    .-.1

the  face  that  algae  are  not  readily  re-  Jfy.;
moved from pond effluents ls that tradl-
t,lonal pond de§lgn has  not provlded for

:Eie|yrg::afe°rffo:ig££c:nhdasthb%tenhifto£:...`i¥:.A
ured  in  terms  Of  801)  alone  and  not   ri+
suspended  §ollds.  The  suspended  8ollds     4j. v

boa)83:*flwvaet-edraY|nrtarte!£*nd¥#€Tffl¥et£:'.::

§§:fi:rsaEfuen:c€[:..a:[a;#g::e:as:t#:,;F££Te]Eyf£¥:,.`:,..
effluents can typically be as high as 2-I1:1.    -`'"
Properly  deslgned  pond  systems  are  re-
ported to be generally capable of achiev-
ing  the BOD llmltations of  40  CFFl  133:

"secondary treatment" for smalie-r-a6m-=
munlties.   The   Agency   also   recognizes

::ii;
',,,.A

lt ts the suspended solids llmltatlous upori .T
which  questions  concemlng  the  ablllty
of  ponds  to  meet  the  secondary  treat -.....
ment requlremcnts have been based.

Methods for removing algae from pond   `
effluents  have  been  developed  but  have
nob been widely demonstrated ln a)I cll-    :I
matte  regions  Of  the  country.  The mast
promising  techniques developed thus far -..,'..
Iiivolve  the  use  of  sand  or  rcok  filters    .p` -

:#m¥:%¥godad#oannad].yst=t#]5;s#fuusgee£:
Orally have been developed to retaln the     .t`
feat,ures  of  low  cast  and  8implffied  op-
Oration   for   ponds;    however,   supple-
mental  treatment  methods  unavoidably   `.
add to the complexity of pond design and
]nay strain the operational capablllty Of
small    communltles    where    the    vest     .
majority  Of  ponds  are  used.  Because  Of    '`
the    Increased    comp]ex]ty    Of    Supple-  ,

:hegrtgaigsgia#ES off°sruchp°#:Steusan:t #:   ^S
pi.esent time, many pond users and 8ta,te   .
regulatory agencies have been reluctant
lo  `i.se  them  and  have  lndica,ted  lt rna,y     .
be necessary  to replace ponds  which are
incapable  of   achlevlng  the  limltotlons

:::{Yhh;end}c:?rtrsgt°mn:£tryp]tar£#:mentwlth'me Envlron]nental Protcotlon Agency
believes  that  ponds  play  a  vital  role  ln
the  `Natlon's   water   pollution   control
strategy  and  that.  because Of  thelr ad-
vantages   of   simpllclty   and   low   cost.
ponds should be retained as an option for
smaller  communlties.  Furthermore.  his-     -
toricall.y  ponds  have  been  consldered as
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that suspended sollds due to uve algae ln
pond  efluents  have  I undamentauy  and
substanua,1ly    different    characterlstles
the,n sewage solids or solids  from  other
treafroent processes. It ts for these re&-
sons that the amendment Of the seeond-
any treatment regulation to allow raising
the   suspended   sollds   linltotlons   for
sma,uer  ponds  ln  accordance  with  the
level  Of  effluent  quality  achlevab)e  wltli
pond technology ts belng proi.osed.

Speelal  consideration  is  proposed  for
waste stabillzatlon  ponds  in  recognltlon
Of  the  fact  that  ponds  without  supple-
mental  Suspended  solids  removal  proc-
esses  may  not  be  capable  of  achieving
the suspended solids requii.ements of the
froondary Treatment lnfoimation regu-
latlon.  The  proposed  amendment  lndi-
cates  that  the  suspended  solids  linnta-
tlous of 40 Cm  133 may be adjusted to
the level Of effluent quality achievable by
best pond technology. provided that:  ( 1 )
Waste stablllzation ponds are used as the
prcoess for secondary treatment,  (2)  the
treatment works has a design capacity of
one  mllllon  gallons  per  day  or  less,  and
(3)  performance data indicate  that  the
treatment   works   cannot   comply  wltll
the  requirements  of  pa,ragraphs  (b) (1) ,
(b) (2),  and   (b) (3)   Of  §  133.102.'Ine  proposed  amendment  allows  the
Reglonal  Administi.ator   (or  the  State,
lf  the  State  has  the  authority  to  issue
NPDES  permits)   to  grant  a  variance
with respect to  the suspended solids  re-
qulrements  Of  40  CFR  133  when  estab-
llshing   effluent   llmltatlons   ln   NPDES
pemits  for  publlcly  owned   treatment
works   whlch   use    waste   stabllizatlon
rends as the process for secondary treat-
ment. A. variance may be granted l]y the
Regloned Ad]iilnlstrator or the authorized

ii:*° &gaetnc(¥')  `!hequ:re¥ounnt{Cs];sa#tx  %%:
deslgned  ln  &ccoi.dance  with  the  trndl-
tloml design of seconda,ry treatthent fa-
cllltles, but  (2)  even lf properly operated
cannot meet  the suspended  solids  limlts
Of  the  secondary  treatment  standards,
and (3)  could not do so wltnou€ the addl-
tlon  of  treatment  system  elements-Tri'6t
hlstorlcally    considered    as    Secondary
treatment  (such  as  flltratlon  systems).
in  gTantlng  a  variance  to  a  munlclpal
pond user, the Reglonal Admlnlstrator or
the State author]ty must specify the nu-
merlcal    strspended    sollds    llmltations
winch the pond wlll be requlred to meet;
in  no  case,   however,   can  fac]]]tles   be
exempted   entirely   from   a   suspended
solids  requlrement.   Effluent  llmltatlous
for ponds estab]lshed pursuant to the re-
qutrements Of 40 CF'R 133, Including strs-
punded  sollds  llmltatlons  for  pend8  Set
in accordance with a va,r]unce procedure,
tml contlnue to be enforceable conditlons
Or National tollutlon Dlscharge EIJmina -
tlon System pemlts.

Variances would be granted to munlcl-
"lltles whlch  apply  fQr  them  based  on
the merits Of lndJvldual requests and ln-
fomatlon 8pecmca]ly concernlng the ap-
pllcant and the pond racluty under con-
8ideratlon. It ts recognlzed. however, that
lt will be necessary  for the efflclent and
effectlve  lmplementatlon  of  a  varlance

Lprocedur® for ponds tor the Regional Ad-
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mlnlstrator  or  authorired  State  agency
to establish stotewlde or areawide limlto-
tlons for the suspended solids concentr&-
tlons achievable by best waste st&blllza-
tlon  pond  technology  ln. that  State  or
geographlcal area. Regional or State lie-
1tatlous would then be used as the basis
for  granting  varlr`.noes  and  setting  sus-
pended  solids  liniltatlous   for  qualified
ponds.

The  proposed  amendment  authorizes
the   Regional   Administrator    (or   the
State)  "to adjust the effluent llmitatlous
set  foi.th  in  paragraphs  (b) (I),  (b) (2).
and   (b)(3)   .   .   .   based  on  the  solids
concentrations   achievable  by   the  best
waste   stablllzatlon   technology    .   .   ."
Regional  or  State  acceptance  and  per-
formance  criteria  for  establishment  of
suspended  solids  limitations  for  ponds
and for specific determinatlons concern-
ing individual pond faclllties must be set
ln  accordance with  this  requirement.  It

;tf`'tE%O::ausnSe¥dne%t%o#3:g:tnecremn't¥:!!3¥
achlevable   by   best   waste   stabilization
pond technology" must be based on ponds
whlch are achieving the BOD llmitatlons
of 40 CFR  133. Such determin.atlons will
necessarily  have  to  consider  minlmum
pond  design  standards   (e.g.,  hydraulic
and  organic  loading  rates.  number  of•cells and operational flexlbi]lty)  required
for compliance with the BOD linltatlons
of § 133.102(a) . which remain unchanged.

In  riroposlng  this  amendment  to   40
CFR 133, the Agency also recognizes that•approximately 40 percent of the munlcl-
pal  wastewater treatment ponds  ln  this
country  dlscha,rge to waters  where §pe-

i|fifau:%a:ti:ta3nuc:e:'c%Stfhgn3d::1::§£a2r.:#r]%u)'3:o:3:
(c)  ''.  .  .  any more strlngent llmltatlon
lncludlng t,hose necessa.ry  to meet water•quallty  standards.  treatment  standards
or  schedules  of  compliance,  established
pursuant to any State law or regulations•  -  " sha]] continue to apply in lleu  of
the requlrements of 40 CFR  133, lnclud-
lng a variance procedure for ponds.  Ac-
cordlngly. the granting of a variance for
the  suspended  so]lds  llmitatlons  ponds
must  consider  any  and   all   appllcable
water  quality   standards.   Llkewtse.   ef-
fluent  llmitatlons  for  suspended  8ollds•establlshed ln accordance wlth the varl-
•ance must not cause water quality stand-
nrds to be vlolated.

In  proposing  thls  amendment  to  40
CFR   133   for  small   waste  stablllzatlon
ponds,    the   Envlronmenta]   Protectlon
Agency does not intend to Imply that sup-
plemental treatment devices such as rock
nlters or Intermittent sand fl]ters are not•acceptable  methods  for  upgradlng  pond
performance.  Ponds  which  do not  pres-
ently  meet  the  dlscha.rge  requlrements
pursuant to speclflc water qua]lty stand-
ards  can  generally  be  economlcally  up-'graded  to  meet  the  requlred  standards
wlille  preservlng   the   baslc   concept   of•simplifled operatlon. The Agency strong-
•ly believes that any large Scale approach
to replace ponds with mechanlca,I plants
would  bo  ill-advised  because  the  prevl-•ously discussed  advantages  of ponds for
•smau communltles woul`` be sacrlflced.

37223

Recommended in.ethods for upgrading
pond . pe.rformance   treatment  require-
ments are detailed in the EPA Technical
Bulletin    on.    Wastewater    Treatment•Ponds (March 1974) . Also a,v&llable ls the
information   presented   at   the   Logan,
Utah symposium on  wastewater stablll-
Zatlon  ponds.  The  report,  entltlcd  "Up-•gradlng Wastewater Stablllzatlon Ponds
to   Meet   New   I)ischarge   Standards-
Symposium  Proceedings,"  presents   the
latest  information  on  pond  technology
and stresses the methods by which ponds
and pond design can be upgraded. Addl-
tional information on the subject Of up-
grading ponds is available f rom the EPA
Technology Transfer Prograni.

Interested persons ai.e lnvlted to com-
ment  on  the  proposed  amendments  to  ..
Part 133 by sending written comments to
the Office of Water Program Operations
(WH-547) , United States Environmental
Protection  Agency,  401   M  Street.   SW,
Washington, DC 20460. Prior to promul-
gation  of  the  proposed  amendments  in
final  form,  all  comments  received  on  or
before November I, 1976 will be carefully
considered.  All  comments  received  may
be  inspected  at  the  above ]ocatlon  dur-
ing normal working hours by interested
members of the public.

In consideration of the foregoing. It is
proposed  to  amend  Part  133  Of  Chap-
ter I Of Title 40  of  the  Code  of  F'ederal
Regulations as set forth below.
(Seetlon 804(a) (I)  a,nd  Sol(b) (I) (8)  of the

Federal    Water    Pollutlon    Oonfrol    Ac.
Amendments of  1972  (33  U.S.a.  1342,  1846.
and 1301  ) ) .

Dated : August 25, 1976.

ALVIN  Z.  AIM,
Acilng Admin¢8trator.

Section  133.103  ls  amended  by  addlng
paragraph (c) as follows :
§ 133.103     S|.ecial considerations.

(c)   The  Regional  Administrator   (or.
If appropriate, the State subject to EPA
approval)   ls  authorized   to  adjust  the
mlnlmum  levels   of  efluent  quality  §eb
forth ln paragraphs  (b) (I).  (b) (2) ,  and
(b)(3)     of    §133.102    for    any    publ.ic)y
owned  treatment  works,  to  conform  to
the    suspended    solids    concentratlous
achlevab)e  with  best  waste  stabllizatlon
pond   technctogy.   provlded   that:    (i)
Waste  stobllization  ponds  are  the  sole
process  used  for  secondary  treatment:
(2)  the maximum faclllty design capaclty
ls  one  mllllon  gallons  per  day  or  less:
and (3)  operatlon and malntena,nee data
Indicate that the requirements  of para-
graphs    (b)(I).    (b)(2)    and    (b)(3)    Of
§  133.102  cannot  be  achieved.  The  term"best  waste  stabllizatlon  pond  technol-
ogy"   means   a   suspended   solids   va)ue,
dseti&rtgrjn:8r.b[¥:E3roE:|ga]?e:a'theAdsng;£;

subject to EPA approval) . which ls equal
to   t,he   effluent   concentration   achieved
90  percent  of  the  time  wlthln  a  State
or  approprlate  contiguous  geographlcal
area  by  waste  sthblllzatlon  ponds  that
are achieving the levels of effluent quallty
estob]lshed     for     blochemlcal     oxygen
demand ln § 133.102(a) .

|mI)oc.70-25623Flled0-I-7®;8:468m)
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APPENDIX   E

COSTS   0F  ALTERNATIVE   TREA"ENTS   PROCESSES
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Fig.   E-I.        Copifol     Costs      for       Slabllizolion      Ponds,    Aeraled    and     Nan-tlaraled
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APPENDrx   p

REGULATIONS   FOR

CERTIFICATI0N   0F   WATER   TREATMENT   PLANT

AND   WASTEWATER   TREATMENT   PLANT   OPERATORS



coroRAco  DEPARnnrl'  oF  IEAILTH
COLORAIX)   CERTIHCATI0N  BOARD
4210  I.  Ilth Avenue
Denver.,   CO     80220

REGunTIONs  I`OR
cEriTIFlcATION  OF  RATE  TREAnmiT  PIANT

AND  usTENATm  TREAnnrr  PLANT  OpERATORs

Adopted :  NoveTnber 20,197
:     Armil   20.197

Punsuant  to  the  authority of Article  9  of  Title  25,  C.R.S.  1973.

ARECI£  9

25-9-101.    I.egislative  declaration.    To  assure  adequate  opemtion
of rates. and wasterateri t~-rfent  facll-ities,  and to preserve pullic pcacre ,
health,  and safety,  the pevisione of this  arrticle and regulations author.ized
pursuant theeto are  enacted to provide for the  examination,  classification,
and  cer+ification of water. and rastewatel`  treatment  plant operators  and to
establish mirinm standards  therefor. based u|x>n  their krtwledge  and  expel.ienee ,
to provide procedures  for celfification,  to  encournge  vocational  educfltion
fort  such operators,  to  provide  a penalty for  the wrongful  use of the title"cerrtified operator" ,  to require  each cater. and rasterater treatment plant
to  be  under` the  supervision of a  cer+ified opemtor`,  to  provide  for the
classification of all rater and rastewater treatment plants  in the  state,
and  to provide  a penalty  for  the opeliation of a cater or` wasterater  tr`eatment
plant without  supervision of a certified operator`.

i.EE
is to have every opemtor` in direct responsibility for a rater t~t-
Irrmt  plant and wastewateri  tr`eatment  plant  hold a cer+ificate  in a  class
equal to or hicher` than  the  class of his  treatment  plant.

i.I.i     Direct  respeusibility Jneans  being accountable  fort  the
day-by-day  supertvision of operation of the  treatment
facilities,

I.2       Cectifioation under` this  statute  is available to all operators
who  can meet  the  mininrm qualifications  of a  given  classifi-
cation.    Each operator  is  encouraged to  apply for cer`tifioation
in the highest  classification consistent with his  qunlificatic+.i.

ne  of  the  basic  requirements  of Article  9  of  Title  25  C.R.S.  1973
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2.    mties of the Bcnd.

2.i       In Qanyir`g out  its respeusibilities  the  Board  shall:

2.1.i
2.i.2

2.1.3

2 . I . 1'

2.1.5

2.1.6

2.1.7

3.    Application

Advance  the  cerrtification progrun.
Shall  classify treatTnent  plants  and Traintain recxndsthe-f.
Encoumge  other` opemtor`s  to  beco]ne  cer`tified besides
those required by virfue of their. responsibility as
operator-in-change.
Establish and lmintain standards  for cer+ification of
operator`s  in addition  to those  fixed  by  law.

¥¥eunt::g==:ca=ii::i:fo:p:F=::c:?rcertifi-
thintain records  fort operator qualifications ,  cer+i-
fication,  and register of certified oper`ators.
FhomDte  regular training  schools  and  progrm.

for. Certificate .

3.I       An operator desiring  to be  certtified  shall  file  application with
the  Board  60  days  prtiort  to  the  date  of exalnirfltion on  an
application  form provided by  the  Boar`d.

3.2

3.3

Application  fees  will  NOT be  retuned  for any  reason.

3.2.i     Applications  shall  be  lrBde  on  forms  provided by  the
Secretary  of  the  Boar`d  for  that  purTx)se.

The  Board  shall  review applications  and  supporTtirng  docuents ,
determine the eligibility of the applicant  for exa]nimtion,
and ratify him of his  status.

4.    Exarfutions.

ty.I       The  Board  shall  pr`epar`e witten  exanintions  to  be  used  in
determining  frowledge ,  ability  and  judg]'nent  of  operutoris.

42       Examirrations  shall  be held  at places  and  tine  set  by the
t2-)t^i   ,-,. LL    _--_.-_1_ IBoard with  suitable
by  the  Boar`d.     These

thod  of advance  amouncements-mde
hall  be  conducted  at  least  aLmually.

try.3        Except  in  Such  cases  as  the  Board  nEy  decide  to  represent
proper  exceptions,  punsuant  to  Section  25-9-107  C.R.S.  1973  all
exalrintions  shall  be unitten.    All  examintions  will  be graded
by the  Bed or by others  desigmted by the  Board.    Applicants
my review exa7nirntion results  with  the  Bcurd  upen rmitten request.



.,

4.5

5.     Fees,

5.1

SepEurate examinations  will be pr`epaned  to cover. basic  differ-
ences  in types of facilities ,  variations  in wastcREter. or. tratel.
quality,  conditions of I`eceivi]`g wateris,  and other. perti[rmt
mtters ®

Applicants  who  fail  to pass  an  examination may repeat the
examirution at  the  subsequent regula]dy  scheduled examirHtion.

Fees  for certification shall be as follcms:

5.I.1      Examintion  and  cer+ificate.    Ref.   25-9-107(I).
first Exa]nintion  in  each  oategcny  25-9-108.
i.e. ,  water. or` rastenter`.

5.I. 2      Certificate(fori additional  examintion)Ref.25-9-108  Slo

5.i.3      Certificate  (Restricted)  Ref.   25-9-107(6)

5.I.W      Cer+ificate  (Reciprocal)  Ref.   25-9-107(5)

5.i.5      Cerrtificate  (Renewals)  Ref.   25-9-107(I+)

5.I.6      Reexamination.     Ref.   25-9-108

(All  statutory  r`erfer`ences  are  to  C  R  S    1973.)

6.   Iss-e of CatificEtes.

S15

S15

$5

Slo

6.I      tmn satisfactory fulfilinent of the lqui-nts provided
herein the Board of Ceutification shall  issue a suitable  cell
tificate to the applicant designating his oapeteney.

6.2       Certificates  shall be valid for five yeal`s unless revoked as
provided  in  7.1 of these regulations.    Certificates of opemtorsln gcod  standing will  be reneved every  five year`s,  upon wr.itten
application,  without  examination.    Qpemtors rust apply 60  days
Pr.ion to expimtion date of certificate.

6.3        Gerrtified operators  who  desire  to  become  cerrtified  in a higher
grade mst  satisfactorily cogrplete the requirments before a
new eeltificate  is  issued.

6.4       Nb  cerrtificate will  be valid  if obtained tlrou8h fmud,  deceit
or. the  suini§sion of materially inccunte data of qualification.
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6.5 Cerrtificates may  be  issued without  examination  in a  cxrmparchle
classification to any per.son who holds  a  cer+ificate  in any
State,  terT`itory or pessession of the United States or any
country provided the I`equir`ements  fort ceitif ication of
opentor`s  under which  the per`son's  certificate rag  issued do
lrot  conflict with  the provisions  of Arrticle  9  of  Title  25,  C.R.S.
1973,  as  amended,  and  arte  of a  standard  Trot  lowert  than  that  specified
by regulations  adc>pted under  the  said  Chapter and providing furtherl
that recipneal privileges arie gr`anted to certified operators of
this state,

6.6       Restricted cer+ificates of proper classification  shall  be  issued
without  examination  to  applicants makjJig  application and who
have  been  the  operiators  of any  facilities  covered  under`  this
ar'ticle on ort before July I,  1973.    A  certificate  so  issued  shall
be valid orny for that  parrticular tricatment plant or  s.ysten and for.
the  classification  deterfued by the  Board on  the  basis of  experience
and  education of the operator.,  and  shall  rmEiin  in  effect  unless
revoked  by  the  Board pusuant  to  the  provisions  of  C.R.S,  1973,
24-4-lou-10 5 .

7.    Revlmtion. of Cer+ificates.

7.I       The  Board my revoke  the  certtificate  of an operator`,
for.  in  C.R.S.1973,   25-9-107(6),   following  a  hea]ring
Board  conducted  pur.suant  to  arrticle  u  of  title  2u,  C
The basis  for. revocation  shall be  the  failure of the operator
to  display  in practice  the  experience  and qualifications  re-
qujrd  for  celfification  by  C.R.S.  1973,   25-9-105  and  25-9-106.

8.    Classification of Water  Threatment  Plants.

as  provided
before  the
R.S.    1973.

8.I       Classification shall be  in accordance with the following  four classes
except  that  the  Board my make  chaliges  in  classification  in accord-
once with the  needs  created  by particular  complexities  of any
specific plant by mason of  special  features of design,  or. by reason
of a  so`nee  of  supply which  is  parrticularly hazardous,  ort  charac-
ter'istic§ which make opemtion rare di fficult  than  nchmal ,  ort a  cxm-
bination of  such  conditions.

8.1.i      CILASS  A  -All  plants  using  filtmtion  or`  cheTrical
EREEE tion processes  requiring  cheTnical  and bacteriio-
logical  control of operation and  designed to  serve a
population  in  excess  of  15,000.

8.1.2      CRASS  8  -All  plants  using  filtration  or`  chenrical
H6aaHation  processes  r.equir.ing  chemical  and  bactertio-
logical  control  of operation and  desigried  to  serve  be-
tween  2,000  and  15,000.

8.i.3        CIASSC
FTT3I  All plants  using filtmtion or chemical  flocculation
processes  requirj]ig  chenical  and  hacter`iological  control
and  designed  to  serve  a  pepulation  less  than  2,000.
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8.2

8.1.3.?    All  pinnts  using  disinfection  requir`il`g bacter`ion
logical  control  of operation and designed to  sertve
a  population  less  than  15,000.

8.I.3.3   All other. plants  requirting  chemical  control  of
openation designed to  serve  a population  :in ex-
cess  of  15,000.

8.I.4      CussD
8.I.try.I    All  water  systems  Trot  listed  in other.  classes

and  designed to  serve  a pepulation  less  than  15,000.

Classification of any water  tr`eatment  plant Tray be  changed at  the
discretion of  the  Board by reason of  changes  in any  condition
or. cirtustnaces on which the or.iginal  classificration was  pr`e-
dicated.    P!±_e___notice  of  any      ange  shall  be  given  to  the  owner`
of the t~tment lent .

9.    Classification of l^7asterater. 'meatment Plants ,
9.i       AIl  wastewater`  tr`eatment plants  shall  be  classified  in one of four

classes.    These classifications  shall be "ide according to
population  served,  type of ror`ks,  chamcter and veluine; of castes
to  be  treated,  and  the use and rrat\me of the water resourees
receivirig the plant  effluent.    Classificfltioms  shall be based on
the pepulation,  or population equivalent which evezt is  langer,  or.
fori which the  plant  is  designed  except that plants my be  classi-
fled  in a group highel`  the  indicated at  the  discretion of the  BCRIrd
by reason of the  incoxporation  in the plant of  special fcatunes
of  design or. characteristics IIror`e  difficult  to  opel`ate  than
usual or. by reason of a caste unusually difficult to treat,  or
by reason of conditions of flow or use of the receiving rater`s
requilting an unusually high degr`ee of plant operation control,  or
for cambinatious of such conditions or. cireustances.

9.I.i

DEscRmloN

Chemical and/or Thysical
prveess  providing a
hick degree of treatment,
includir\g tertiary treat-
Trent  otheB:`  than  polishing
ponds .

3:tiv:tifedic:#=H:gE=ss
than extended aeration.

Extended aeration
process .

Trickling  filter` process

Vfaste  Stabilization
ponds,  including plain

POpunTI0N
Cuss A

40,000  or`
nDre

CIASS  8                  CI.ASS  C

uO'000  or
less

HO,000   or                     uO,000   or.
nrore

40'000  or
JrDre

20,000  or
mDle

less

40'000  or
less

10'000  or`
less

10-20'000            10'000  or
less

10'000  or`
nDre

5-10'000

CIASS  D

5'000   0r'
less
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10.

9.2

9.3

Classification of any wastewater  treatment plant ]rny be  changed `
at  the discretion of the  Boar`d by rieason of  changes  in any con-
dition on cinunstances on which the oriigiml classification was
Predicated.     Due  rrotice  of  anv  chanc]e  £1rall   ho  oi.`ian  +A  +1ia
cuneri of  the

Wastewateri' tricatment plants dealing prinily with irfustinl castes ,
as  opposed  to municipail wastes,  ar`e  classified A.    Such classification
shall  be reviewed  by  the  Boar`d upen application by the ounerl of
such plant.    The  plant rrray be  classified  in a  lorur group upen a  showing
by clear and convincj]ig  evidence  that  effecrtive  supervision by an
operatori holding  such  loveri classification correspr>nding to  the plant
classification will be  sufficient  to ass\me continuing cxxpliance of
the plant with all  statutes,  reguhatiors ,  permit  conditions,  and
otheri requirenents  of Articles  8  and  9  of Title  25,  C.R.S.  1973.

gREewffit¥ classifications  for Water Treatment Phats

L° A    ±==:=:==::±LbJeL:¥:repyLa:r: t¥heasci::s=:::i::'o=X-
plants  for which exa)mined.    Applicants I.mst  pass  the required
wr.itten exa]nintion.

10.2      In evaluating  experience of operators  the  Bcard will  be  guided
by the  following:

10. 2.i    Experience  requil.ing  some  technical  knowledge  of  the
ror`k and whether or` not respons:ible  dnge  Of cork
res  included.    In  large plants where res|x)nsibility
is  divided,  supervisors of  impor+ant divisions will
be recognized as  eligible  for cerrtification.

11.      S`pervision of Water`  ori  Wastewater` That7nent  Plants.
11.i     No owner of a water trcatnent pint or a rastewater trcatnent plant

shall allow the  plant  to be operated without  the  supervision of a
celfified operator of classification equivalent to on higher than
the  classification of the plant.

11.2 Each plant  shall have a supervising opertator  certified as  shorn  in
the  following  table :

Plant  Classification

A

8

C

D
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Supervising
Oper`ator Class ification

A

Aop8

A'   8  or,  C

A,   a,   C  or`  D
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11.3.I   A supervising oper`aton shall  s`pervise only one rater on
wastewater. treatment plant  unless  the  Board has  specifically
issued  a permit ba.sed on an application from the plant omer.s
for the  sapervision of rrore than one plant by a particulal`
supervisor.

11.3.2    Such  permit  shall  be  limited to  a  named  supervising officer`
and to  named  plants.

11. 3.3    In  determining whether`  to  approve  such an application the  Board
shall take  into  considemtion the complexity of each such plant,
the  distance betveen plants  and other. like factoris,  the past
per.fo-ce of each such plant and the past per`fonnance and
the  exper`ience of the  pro|x)sed  supervising operator.    Such appli-
cation  shall not be approved unless  the applicant deronstmtes
by  clear` and convineing evidence  that oper+ation of the plants
under` the  §upenrision of  the opemtor` and the quality of water`
Supplied or effluent disdhange will ocxply with all regulations ,
orderts ,  statutes ,  and conditions of pertinent permits ,  applying
to the plants.

11.3.4   The pemit may contain  such  conditions  as  the  Board deterfues
desirable  to  insure peper. oper`ation and maintenance.    It
shall  Trot be  transferable    and  shall  expir`e within a per.iod
of time  not  to  exceed  5  yearts.

11.3.5   Application  shall  be made on  the  Boar`d's  form and  shall  be
duly  signed and ver`ified.

11.3.6    The  permit may be revoked  for  cause  upon notice  and opporrtunity
for` heal`ing  and  shall  be  veld  if obtained by  fraud or` deceit.

12.  Violation  -Penal

12.i     It  is  unlawful  fort any person to represent himself as a cer+ified
rater treatment plant opel`ator` of any class ,  or a cer+ified uste-
mater` treatment plant opemtor` of any  class without  firist being  so
cert ified by the  Boar`d and  without being  the holder. of a  aJrrent
valid  cerrtificate  issued by the  Boar`d.    Any per.son violating  the  pro-
visions of this porrtion of this alficle  is  guilty of a misdeneanor` and,
upc)n  conviction  ther`cof ,  shall  be  punished by a  fine of not ror`e than
three hundred dollars.

12.2      It  is  unllawful  for.  any ormer of a  rates-treatment  plant  ort a waste-
watelt treathent plant  in the state of Colorado to allow the plant
to  be oper`ated without  the  Supervision of  a  cerrtified oper`ator of
the elassifieation required by the Board fort the  specific plant.
Any owner. violating the provisions of this perttion of this  article

SLg*Lpb;faaf¥:do¥e=rro¥'d:nt=::±£:=:hd=o=±S=:LcapL:;
violation.    Each  day of violation constitutes a  sepamte offense.
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