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1.o     sununy  AND

1.I     TECHNlcAI.  PLANNING  suMmRy

The  wastewater  treatment  facilities  of  the  City  of  Fort
Lupton  are  both  hydraulically  and  biologically  overloaded.
As  a  result,  the  effluent  from  the  plant  frequently  is
not  in  compliance  with  limitations  stipulated  in  the  NPDES
permit.    Further,  there  i§  a  partial  connection  ban  on  the
severage  system  as  a  result  of  these  problems.

In  this  Technical  Plan,  wastewater  treatment  and  disposal
options  available  to  the  city  have  been  reanalyzed.     It
is  recommended  that  the  city  proceed  with  implementation
of  the  following  components  of  the  overall  project:

.     Upgrading  and  expansion  of  the  treatment
facilities  utilizing  aerated  lagoons  and
polishing  ponds;
Improvements  to  the  existing  influent
pumping  station;
Reclaimed  water  distribution  facilities  for
irrigation  of  the  proposed  community  parkj
Facilities  to  overcome  collection  system
deficiencies .

Total  estimated  project  costs  for  the  above  components  are
approximately  $510,000.     Future  costs  for  expansion  of  the
sewage  collection  System  amount  to  an  additional  $250,000.
Considering  grant  contributions  from  the  State  of  Colorado,
local  costs  for  the  present  program  are  approximately  $385,000.

Construction  of  a  reclaimed  water  distribution  system  is  a
very  cost-ef fective  plan  for  irrigation  of  the  proposed
community  park  adjacent  to  the  treatment  plant.     Implementation
of  such  a  program  is  not  hindered  by  either  water  rights  or
water  quality  factors.
i.2      FINANCIAli   PLANNING   SUMMARY

Fort  Lupton's  financial  condition  is  relatively  strong,  but
in  light  of  other  needs,   the  Town  does  not  appear  capable  of
paying  the  entire  cost  of  $385,000  to  $510,000  for  sewer
system  improvements.    Outside  financial  assistance  will  be
necessary.

Problems  that  will  arise  as  the  Town  attempts  to  garner  the
necessary  financing  for  its  wastewater  system  will  demand
much  attention  from  the  existing  residents.    Hovever,  care
should  be  exercised  not  to  overlook  the  broader  problem  at
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The  most  critical  f inancial  variable  for  f inancing  the
expansion  is  the  requirement  that  may  be  placed  on  the
Torn  to  increase  its  local  effort  by  raising  the  annual
user  charge.     Even  if  an  increase  i§  not  necessary  to  obtain
grant  funds,   Some  rate  hike  will  probably  be  required  simply
in  order  to  maintain  the  expanded  system  and  to  retire
existing  debt.     Although  plant  investment  fee   {PIF)u  revenue
might  be  used  to  meet  some  of  these  costs,  the  result  could
be  that  funds  would  not  be  available  to  f inance  future
expansion  or  modernization  to  serve  new  growth.

At  a  rate  level  of  approximately  $82,  and  assuming  no  growth,
the  Torn  should  not  have  cliff iculty  in  af fording  the  system
operating  costs.     If  recent  growth  continues,  this  cost
per  tap  will  decline  as  more  users  share  these  costs.
Thus,   the  Town's  major  concern  will  be  in  locating  sources
to  assist  with  a  share  of  the  $385,000  to  $510,000  in
capital  costs.    The  financial  analysis  suggests  that  no
more  than  $300,000  should  be  borrowed  by  the  Town,   and  even
so  annual  charges  of  S120  would  be  required.     This  could  be
somewhat  less  if  rapid  growth  continues,  though  eventually
additional  investment  in  plant  will  be  necessary.

Of  utmost  importance  is  that  Fort  Lupton  is  sure  of  its
residents'   acceptance  of  an  upgraded  system,  and  their
understanding  of ,  and  willingness  to  bear  the  associated
costs.     If  there  ig  agreement  to  proceed,  the  management
policies  should  be  discussed  and  sources  for  outsidefinancial  assistance  contacted.

I-a



2.0      INTRODUCTION

2.i      AREAWIDE   WATER   QUALITY  MANAGEMENT   PLANNING   PROCESS

This  Technical  Planning  Report  has  been  prepared  as  part  of
an  overall  Areawide  Water  Quality  Management  Plan   (208)
for  the  Larimer-Weld  region  being  developed  by  Toups
Corporation  and  Briscoe,  Maphis,  Murray,   and  Iiamont,   Inc. ,
for  the  I,arimer-Weld  Regional  Council  of  Governments
(LWRCOG).     The  purpose  of  the  Technical  Planning  component
of  the  208  plan  is  to  assist  the  various  communities  in  the
Larimer-Weld  region  in  solving  particular  wastewater  manage-
ment  problems  by  developing  the  best  alternative  project
for  waste  treatment  and  disposal.

This  Technical  Planning  Report  has  been  prepared  to
provide  near-term  guidance  for  the  City  of  Fort  Iiupton.
This  report   (along  with  appropriate  modifications)  will  be
incorporated  into  the  I,WrooG  Areawide  Waste  Treatment
Management  Plan  following  review  and  approval  by  all
governmental  agencies  involved.
2.2      PURPOSE   AND   SCOPE   OF   TECHNICAI.   PliAN

The  wastewater  treatment  facilities  of  the  City  of
Fort  Lupton  are  both  hydraulically  and  biologically
overloaded.    As  a  result,  the  effluent  fran  the  plant
f:egg:n£55E±Sp:o=±±Tc3hT::i;:::±¥±:±s:±#L:::o:3d::i::::ted
sewerage  system  connections  to  an  average  of  20  per  year,
and  not  to  exceed  25  in  any  one  year,  until  adequate  system
capacity  is  provided.

2.2.I    EErp9E±

The  purpose  of  this  Technical  Plan  is  to  reanalyze  all
wastewater  treatment  and  disposal  options  available  to
the  City  of  Fort  I,upton,  recommend  the  best  alternative  pro-
ject,  and  be  assured  that  the  oity's  wastewater  problemswill  be  solved  in  a  cost-effective  manner.

2.2.2  -
The  scope  of  this  Technical  Plan  includes  the  following  phases:

.     Describe  the  planning  area  characteristics;

.     Determine  wastewater  characteristics;

.     Analyze  waste  treatment  and  discharge  requirements;

.    Analyze  existing  facilities;



Develop,  analyze,  and  screen  alternative  plans;
Prepare  a  detailed  description  of  the  best
alternative  project,  including  engineering,
financial,  and  institutional  programs;
Prepare  a  Technical  Planning  Report  presenting
all  data,  and  outlining  a  wastewater  management
program  for  the  20-year  planning  period.
Assessment  of  current  fi`nancial  capabilities;
Development  of  a  procedure  for  establishing
a  financial  program;
Analysis  of  the  ability   (and  risks  involved)
in  financing  the  proposed wastewater  treatment
Program.



3.0      PLANNING AREA STICS

The  City  of  Fort  Lupton  is  located  in  the  southern  part
of  Weld  County  approximately  twenty  miles  northeast  of
Denver  at  the  intersection  of  U.S.  Highway  85  and  State
Highway  52.     The  South  Platte  River  flows  immediately  to
the  west  of  the  town.    Fort  I.upton  was  originally  founded
in  1846  as  a  fur  trading  post  and  was  incorporated  in  1890.
From  its  time  of  incorporation  until  the  late  1940's,
Fort  Iiupton  served  as  a  major  agricultural  service  center
and  agricultural  manufacturing  area.     However,  the  national
decline  of  agricultural  business  and  the  trend  towards
larger  farms  caused  a  decline  in  Fort  Lupton's  economy.
Today,  Fort  I.upton  is  primarily  a  residential  community
supplying  housing  opportunities  to  people  working  in  the
Denver,   Boulder,   I.ongmont,   and  Greeley  areas.     However,
there  is  still  limited  industrial  and  commercial  activity
within  the  city,  and  there  is  excellent  potential  for  further
light  industrial  development.    The  location  and  present
city  boundary  of  Fort  I.upton  is  shown  on  Figure  3.O-A,
together  with  the  location  of  the  existing  wastewater
treatment  facilities.
3.I      EXISTING  AND   PROJECTED   POPULATION

The  population  of  Fort  I.upton  at  the  time  of  the  1970  Census
was  2,489  people-.     The  present  population  in  the  city  is
estimated  to  be  approximately  3,500.     Due  to  its  proximity
to  Denver,  the  population  projections  for  Fort  Iiupton  vary
significantly.     I.able  3.I-A  shows  various  projections
previously  developed  for  the  city.     [South  Platte  River  Basin
303  Plan,   Regional  Planning  Commission,   NHPQ].     Also  shown
is  the  estimated  future  population  if  the  city  attracts  the
same  percentage  of  growth  that  occurred  in  the  I,arimer-Weld
region  as  it  did  during  1970-1975   (projected  percentage
rate).    All  these  projections  are  also  shorn  graphically
on  Figure  3.1-A.

Population  projections  for  Fort  Lupton  that  are  used  in
this  report  are:

1983-------5,000
2000-------9,000

4
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TA_BI.I   3.I-A.      POPULAIION  PROJECIIONS   -CITY  OF  FORT  IIUPTONDATAESTIRATEI)POPUIAT|oN

SOURCEUS 1950 1960 1970 1980 1983 1990 2000
.   .   Bureau  of  theCensusSouthPlatteRiverBasin303Plan-

1907 2194 2489

j'  375o 5800 7700 12,200
1974

Regional  PlanningCommissionStudy  -1972

4500 5100 6500
NHPQ   -   1974P.

420o 4560 5400 6700
ro]ected  PercentageRate

3500 4000 4600 5000
Estimated  Population

5000 9000
Used  in  this  Report

3. 2      INDUSTRIAI.   DEVEliopRENT

The  City  of  Fort  IIupton  provides  wastewater  treatment  service
to  the  Fort  Iiupton  Canning  Company   (FLCC) .     Proposals  for
other  industrial  development  have  been  considered  by  the
city.    For  planning  purposes,  it  is  estimated  that  the
level  of  industrial  activity  at  Flicc  will  increase  at  the
same  rate  as  the  projected  municipal. growth.     Because  no
other  significant  industrial  development  is  presently  being
finalized,  no  industrial  wastewater  other  than  from  FI.CC  is
considered  in  this  report.    The  impact  of  any  future  such
development  on  the  city  sewerage  facilities  should  be
evaluated  in  detail  as  part  of  a  city  analysis  of  such
development .

F`LCC  processes  peas  and  green  or  waxed  beans  from  mid-June
to  mid-September  each  year.     Sauerkraut  is  also  batch-
processed  at  various  times  throughout  the  year.    Recent
production  data  for  FI.CC  is  presented  in  Table  3.2-A.



_TABLE   3.2-A.      FORT   I.UPTON   CANNING   COMPANY

CO"ODITYBeans
AVERAGECASES/SEASON    (a) CASES/

PRODUCTIONPERCENTOF

DAY    (b) AVERAGE   PACK

271,000 4 ' 500 78
Peas 66,000 I,loo 18
Sauerkraut 25,000 400 7

TOTAL 362,000 6,000 loo
(a)      Source:     Mr.   Ben  Counter,   FI-CC.

(b)     Based  on  60  canning  days  per  season.

3.3      FINANCIAL  CAPABILITIES

The  financial  capabilities  of  the  City  of  Fort  Lupton
were  analyzed  by  Briscoe,  Maphis,  Murray  and  Lamont,
Institutional/Financial  consultants  to  the  LmacoG.
This  portion  of  the  Technical  Plan  is  presented  in
Chapter  10.0.



4.0      WASTEWATER CHARACTERI STICS

The  characteristics  of  Fort  Lupton  wastewater  will  be
estimated  based  on  historical  data,  results  of  a  regional
wastewater  quality  sampling  program  recently  conducted
by  Toups  Corporaion,   and  on  recommended  design  criteria
published  ty  the  Colorado  I)epartment  of  Health   (CDH) .
Wasteload  projections  will  be  developed  based  on  waste
characteristics  and  population  projections.

4.i      MUNICIPAI.   WASTEWATER  CHARACTERISTICS

In .analyzing wastewater  characteristics,  it  is
necessary  to  investigate  components  affecting  both  the
amount  of  wastewater  and  its  strength  and  composition.

4.I.I     Flow

Unit
Were
day ____     -____   .---- `-`*,\FB    LJ,aL,   o\JJ,,t=inflow  or  infiltrati6n  (I/I)  is  probably  entering  the  Fort
I.upton  sewerage  System.     However,   it  has  been  concluded
that  existing  I/I  is  not  "excessive"   [NHPQ-1974].     This
means  that  it  is  more  economical  to  continue  to  treat  and
dispose  of  I/I  entering  the  system  than  to  physically
rehabilitate  the  System  to  eliminate  the  I/I  flows  at
the  source   (i.e. ,  breaks  in  pipelines,  dislocated  manholes,
roof  drain  connections,  etc.) .

It  is  assumed  that  future  development  in  the  city  will  be
served  by  well  designed  and  constructed  sewer  systems.
For  projected  flows,  a  unit  average  flow  of  loo  gallons
per  capita  per  day   (god)   i§  a  realistic  value  for  design
purposes  and  will  be  utilized  in  this  report.    This  value
represents  typical  domestic  waste,  including  residential
and  normal  commercial  contributions,  together  with
infiltration/inflow  (I/I)   expected  from  even  well  designed
and  constructed  sewerage  systems.     Peak  flow  will  be
calculated  based  on  data  presented  in  the  303  Basin  Plan
[Toups-1974].     Based  on  recent  flow  measurements  conducted
by  the  city,  existing  municipal  flows  are  about  0.45  mgd.
Average  municipal  wastewater  flow  is  projected  to  be  0.60  mgd
in  1983  and  I.0  mgd  in  the  year  2000.

Unit  industrial  wastewater  flow  amounts  to  33  gallons  per
case  processed.

average  municipal  wastewater  flows  for  Fort  Lupton

!::yi,£:53-:;5:fTin:£i:sv:33eg::::::t::rt:!Ei::in:er
-_-     _ __       ,-,,,-,
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Industrial  wastewater  from  the  FI.CC  i8  estimated  to
increase  from  the  present  .20  mgd  average  flow  to
.28  mgd   in   1983   and   .46  mgd   in   2000.     Projected
municipal  and  industrial  wastewater  f lows  are  8houn
graphically  in  Figure  4.I.I-A  for  average  and  peak
condi tions .

4.I.2    9gaposi_±±
Wastewater  strength  is  generally  measured  in  terms

:5sf :OCE::i:::i:=yg:no€h==n:o£3::Ete:::  S::£e:Se:h::i:::
:=¥g::a::g::S  ±:°3i±t:g:::±as±¥:atio::Tperature  and  pH
As  part  of  a  sampling  program  conducted  in  the  lechnical
Planning  component  of  the  I,WRCOG  208  Plan,   samples  of
in fluent  and  ef fluent  wastewater  were  collected  from  the
Fort  Lupton  treatment  facilities  and  analyzed  for  various
constituents.    The  results  of  these  analyses,  together
with  a  summary  of  historical  wastewater  coxposition  data
is   shown  in  Table  4.I.2-A.     Comparison  of  values  for  801),
suspended  solids,  and  fecal  coliforms  with  limitations  in
the  existing  Fort  Lupton  NPDES  permit   (Appendix  a)   indicates
that  the  existing  facilities  must  be  upgraded  to  meet
State  and  Federal  requirements.

A  knowledge  of  chemical  parameters  is  essential  for`  determining  the  potential  for  wastewater  reuse,  which
will  be  evaluated  in  a  later  section.    Table  4.I.2-a
shows  the  quality  of  the  Fort  Iiupton  water  supply  and
wastewater  in  terms  of  various  chemical  constituencs.

:g5 s::7E , in::€c:PSS  ::§E:ga::;]FasB:s:3Dgno€h:p:=:=±¥::e:¥±t
flow  of  133  gad,  the  unit  strength  is  0.21  pounds  per
capita  per  day   (pcd)   and  a.145  pcd  SS.     Assuming  that
future  residential  construction  will  characteristically
include  garbage  grinders,  projected  SS  composition  will
be  greater  than  present  levels.    A  projected  unit  SS  of
0.18  pod  is  appropriate  for  design  purposes.

10
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TABLE   4.I.2-A
WASTEWATER  CHARACTERISTICS   -   FORT   LUPTON    (a)

CONSTITUENT    (a)

SAMPLING   PROGRAM  RESULTS    (b) HISTORICALEFFLUENTDATA(e)

INFliuENT    (`c) EFFLUENT       (d)

BOD5   (un filtered) na 23 39
BODS    (Soluble) 190 19 na   (f)
COD 360 132 na
Suspended  SolidsFecalColiform 94na 926100 66     (g-)

(MPN/loo   ml) 15,900
inonia 10.0 I.2 6.6
Nitrate na 0.01 na
Phosphate na 2.6 na
Sulfate na 304 na
Sodium na 337 na
Total  Alkalinity na 286 na
TDS 1512 1364 na
pH 7.8 8.6 8.4
Temperacture   (°c) 25 19 Varies
D.O,Elec.t.   Cond.(uwho/cm) nana 6.21840 9.0na

Chl.orine   Residual na 0 na

(a)     mg/I  unless  otherwise  indicated
(b)      Grab  samples  collected  on   9-3-76   &   9-9-76;   analysis  by  M&I
(a)     In fluent  to  lift  station
{d)     Discharge  from  south  lagoon
(e)     Average  of  30  samples  from  north  and  south  lagoons
(f)     In fluent  =  186  mg/i
(g)     Effluent  =  128  mg/I
na  =  Data  not  available
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TABIiE   4.I.2-a
CHEMICAli   CHARACTERISTICS   OF   WATER   SUppliYANDWASTEWATER

CONSTITUENTCATIONS
WATER PROJECTED ACTUAL
SUPPLY WASTEWATER WASTEWATER

(a) (b) (a),

357 380 naCalcium   (Ca)
Magnesium   (Mg) 40 60 naSodlun   (Na) 185372 250400 337304

ANIONS

Sulfate   (sou)

:i::;;::::::;4,
59 60 .01
0.40 10 2.6    (p   asna

157 230

Boron 0.I 0.5 naFluoride i.4 2.I naTotal  Hardness 521 650 naTotal  Dissolved  Solids
(TDS) 1249 1550 1512Electrical  Conductivity(who/cm)

1650 2050 2000    (d)S|||ca 21 na naTotal  Alkalinity 316 na 286Iron 0.10 na na
na  =  Data  not  available
(a)     Average  of  6  wells  sampled  on  5-6-75
(b)     Based  on  normal  increment  from  domestic  use
(c)      Sampled   9-3-76   and   9-9-76
(d)     Adjusted

13



A  literature  search  was  conducted  to  determine  the
best  estimate  of  industrial  wastewater  composition  for
the  FLCC.     Based  on  an  evaluation  of  numerous  references
[Rudolfs-1953;   Eckenfelder-1967;   Nemerow-197l;
EPA-197,1975] ,   and  considering  the  unit  water  use  at
the  cannery,  the  values  shown  in  Table  4.I.2-C  are
appropriate  for  FLCC  industrial  wastewater.

TABLE   4.i.2-C.      ESTIMATED   WASTEWATER  CHARACTERISTICS   -
FORT   LUPTON   CANNING   COMPANY

COMMODITY BOD    (a)(mg/I)430 SS    (a)
(mg/I)

BeansPeas
120

650 360Sauerkraut 1500450I 60
Average  Pack   (b)
(a)     Based  on  water  us{b)Basedonpro-rate e  of  33  gallons/case.dpackofbeansandpeas  only.

4.I.3    Pgtryn  Fact_oL±

A  s-ary  o.f  unit  design  factors  for  sizing  various
components -of  the  wastewater  system  is  presented  in
Table  4.i.3-A.

I_ABLE   4.i.3-A.      UNIT  DEslGN  FACTors

ITEM
FACTOR

EXISTING FUTUREloo(a)Wastewater  FlowMunicipalflo-w

133Average  flow   (gad)
Peak  flow   (%  of  average)Industrialflow(c) (b) (b)

Average  flow   (gal/case) 33 33Peak  flow   (%  of  average) (b).21 (b).21
Wastewater  Composition

Municipal  flow
BODS    (pod)
SS     pod .145 .18Industrial  flow   (a)

450 450BODS    (mg/I)
SS   (mg/I) 150 150gcd  -  gallons  per  capita  per  daypod=poundspercapitaperday(a)IncludesminimumI/Icontributions(b)SeeFigure4.I.I-A

(c)     Fort  Lupton  Canning  Company
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4.2      WASTELOAD   PROJECTIONS

Wasteload  projections  have  been  developed  by  applying
the  unit  design  factors  shorn  in  lable  4.I.3-A  to
the  projected  population  shown  in  Table  3.ILA,   and
projected  production  at  FLCC.

Table  4.2-A  presents  a  compilation  of  municipal  wastewater
loadings  in  terms  of  flow,  BOD  and  SS  for  various  future
periods.    Corresponding  data  for  industrial  wastewater
from  FLCC  is  shown  in  Table  4.2-8.    A  s-ary  of  all
projected  wastewater  loads  is  docunented  in  Table  4.2-C.
Total  municipal  and  industrial  flows  increase  to
approximately  I.5  mgd  in  the  year  2000.     Total  BOD  load
is  about  3600  pounds  per  day,  with  approximately  equal
contributions  from  municipal  and  industrial  sources.
Total  SS  load  is  about  2000  pounds  per  day.
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TABLE   4.2-A
MUNICIPAII   WASTEWATER   IioADINGS

AVERAGE   DRYWEATHERFLOW(ADWF)

BOD5 SUSPENDED   SOLIDS
UNIT         TOTAL CONCENTRATION      I.OADING CONCENTRATION LOADING(god)       (mgd) (mg/I)     (a) (I/day) (mg/I )130  (d) (#/day)500

19761976-1983 133                .45 190 750
loo    (a)    .15 250 350 200    (e) 280

Subtotal  -1983
122    (b)     .60 215 1100 155 800

1983-2000 loo    (a)    .40 250 850 200 650
Total  -2000

112    (b)    i.00 230 1950 170 1450

god  =  gallons  per  capita  per  daymg/i=milligramsperliter

pod  =  pounds  per  capita  per  day

(a)     Lower  because  of  reduced  I/I  as  a  result  of  future
sewer  system  integrity

(b)     Assumes  existing  I/I  is  not  excessive
(a)     Based  on  a  unit  load  =  0.21  pod
(d)     Based  on  a  unit  load  =   0.145  pod
(e)     Based  on  a  future  unit  load  =  0.18  pcd

TABLE   4.2-a
INDUSTRIAL   WASTEWATER   LOADING   -
FORT   LUPTON   CANNI

AVERAGE   DRYWEATHERFI.OW(AI)WF)(mgd)(a)
LOADING

«/::;i  (b) SS(E/day)    (a) PE(d)

1976 .20 750 250 3500
1983 .28 1050 350 5000
2000 .46 1700 60o 8000

(a)     Mid-June  through  mid-Septerhoer  only(b)Basedonaconcentrationof450mg/I(c)Basedonaconcentrationof150mg/1(d)Populationequivalent,basedonBOD
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TABLE   4.2-C
suunRy

SOURCE,,

I IIIIIllllllllllllllllllI,IIIllIIllL-==±±                                     ,   , I \` Ltf,=l-
1983AD 2000

WF(mgd ) LOADING    (#/day) ADWF(mgd) _IIOADING   ( #/a-ay)BODS S§ BODS ST
MunlclpalIndustrial(a) .60.28 11001050 800350 i.00.46 19501700 1450600

Total   (a) .88 i.462150 1150 3650 2050
(a)     Mid-June  through  mid-September  only
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5.0      DISCHARGE AND   TREATMENT REQUIREMENTS

Wastewater  must  be  disposed  of  in  a  manner  which  will
protect  the  public  health,  maintain  receiving  water  quality
consistant  with  its  beneficial  uses,  and  prevent  nuisance
at  the  site  of  disposal.    These  conditions,  along  with
economic  considerations,  determine  the  degree  and  type  of
wastewater  treatment  necessary  prior  to  disposal  or  reuse.
In  this  section,  discharge  standards  are  delineated,
treatment  requirements  are  outlined,  an  overview  of  alternative
treatment  processes  are  presented,  and  an  evaluation  of
irrigation  reuse  potential  is  given.
5.i      WASTE   DISCHARGE   STANDARDS

Standards  promulgated  by  the  U.S.   Envirormental  Protection
Agency   (EPA)   and  the  Colorado  Water  Quality  Control
Commission   (WQCC)   for  the  discharge  of  wastes  to  receiving
waters  have  been  extensively  discussed  in  the  South  Platte
River  Water  Quality  Management  Plan   [Toups-1974] .     Current
standards  have  been  refined,  and  further  changes  are
presently  being  proposed.
5.I.I    Existin uirements
As  a  minimum,  planning  of  publically-owned  wastewater
treatment  facilities  must  provide  for  secondary  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   [EPA-1975].     Secondary  treatment  and
BPWTT  requirements  apply  to  discharges  to  all  surface
waters  of  the  State.     The  WQCC  has  ruled  that  these
standards  also  apply  to  discharges  to  privately-owned
irrigation  supply  waters.    More  stringent  standards  apply
to  discharges  to  water  quality  limited  segments  of  State
receiving  watersj  however,  no  such  segments  are  located  in
the  vicinity  of  the  City  of  Fort  Lupton.     Current  EPA
secondary  treatment  requirements  as  promulgated  under  the
Federal  Water  Pollution  Control  Act  amendments   (Pli  92-500) ,
together  with  current  standards  of  the  Colorado  WQCC,  have
been  incorporated  into  the  NPDES  permit  for  the  City  of
Fort  Lupton   (Appendix  a) ,   and  are  summarized  in
Table  5.I.i-A.
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TABLE   5.I.i-A.      CURRENT   WASTE   DISCHARGE   REQUIRERENTS

PARAMETER

FEDERAL  PL   92-500 STATE   WQCC

30-DAY 7-DAY 30-DAY 7-DAY SINGLE
AVERAGE AVERAGE AVERAGE AVERAGE SunLE

BODS    (mg/I) 30 (a) 45 ns ns ns
SS    (mg/1) 30 (a ,d) 45 (d) ns ns ns
pHTotal  ResidualChlorine{mg/1)FecalColiform(MPN/looml)OilandGrease(mg/I) nsnsnsns nsnsnsns nsns6,000ns nsns12, 000ns (b)0.5ns|0(a

ns  =  none  specified
{a)     Shall  not  exceed  15  percent  of  30-day  average

in fluent  concentration.
(b)     Within  the  limits  of  6.0  to  9.0  unless  it  can  be

demonstrated  that:     (I)   inorganic  chemicals  are  not
added  to  the  waste  stream  as  part  of  the  treatment
process;  and   (2)   contributions  from  industrial  sources
do  not  cause  the  pH  to  exceed  the  6.0  to  9.0  limits
(EPA  requirements) .

(a)     Nor  shall  there  be  a  visible  sheen.
{d)     Conditional  relaxation  of  these  standards  now  proposed

by  EPA  for  communities  utilizing  stabilization  ponds
systems  with  a  design  capacity  of  i  mgd  or  less.

5.1.2    Proposed  Requirements

EPA  has  r,ecently  proposed  a  relaxation  of  suspended  solids
limitations  in  discharge  standards  of  communities  which
utilize  stabilization  pond  systems.     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  colrmunity
can  show  that:     (1)  waste  stabilization  ponds  are  used  as
the  process  for  secondary  treatment;   (2)   the  treatment
facilities  have  a  design  capacity  of  i  mgd  or  less;  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) .

19



Pond  systems  would  still  be  required  to  meet  an
effluent  quality  achieveable  by  "best  waste  stabilization
pond  technology"   (BWSPT).     BWSPT  is  defined  as  a  suspended
solids  value  which  is  equal  to  the  effluent  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) .

5. 2      OVERVIEW  OF  AI.TEENATIVE   DISPOSAL   OPTIONS

There  are  three  general  classes  of  disposal  options
available  today:    treatment  and  discharge,  treatment
and  reuse   (land  treatment) ,  and  land  disposal.    The  first
two  alternatives  will  be  discussed  in  detail  while  the
third--land  disposal--will  be  discussed  in  general.

5.2.i    Treatment  and Dischar
There  are  many  methods  of  treating  municipal  wastewater
to  a  quality  at  which  it  can  be  discharged.    Ag  indicated
previously,  the  City  of  Fort  I.upton  is  not  situated  on  a
water-quality  limited  receiving  water  segment.    Therefore,
discharge  levels  must  only  comply  with  secondary  treatment
and  BPWTT  requirements  of  EPA.     A  thorough  analysis  of
the  numerous  treatment  processes  available  to  meet  these
standards  is  presented  in  a  later  section  of  this  report.
5.2.2     Treatment  and  Reuse

Four  factors  prerequisite  to  wastewater  reclamation  for
reuse  of  treated  wastewater  are:    I)   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  State  of  Colorado  currently  does  not  have  water  quality
standards  for  reuse  of  wastewater  for  irrigation  purposes.
Assuring  that  the  applicable  standards  will  be  no  less
stringent  than  the  existing  recommended  Federal  standards ,
it  will  be  necessary  for  the  plant  to  produce  secondary
effluent.    Since  this  standard  is  identical  with  the  quality
requirements  for  discharge,  no  additional  treatment  facilities
would  be  required  for  irrigation  reuse  than  if  the    water
were  discharged  directly  to  a  receiving  water.    An  exemption
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  eff luent
st}orage  during  non-irrigation  periods.    If  it  is  desired  to
maximize  the  amount  of  wastewater  reuse,  a  reservoir  would  be
required  for  seasonal  storage  of  reclaimed  water.    This
alternative  will  be  further  discussed  later  in  the  report.
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5.2.3     I.and  Dis Osal

Percolation  of  wastewater  through  the  soil  provides
additional  treatment  of  the  applied  wastewater.     Suspended
solids,  bacteria,  BOD  and  phosphorous  are  all  effectively
removed  by  f iltering  and  straining  action  of  the  soil
[EPA-1975].     Nitrogen  removal,   however,   is  poor.     In  addition,
EPA  requirements  for  secondary  treatment  do  not  apply  to
this  alternative.    However,  to  control  such  things  as
odors,  prudent  engineering  judgment  requires  that,  ag
a  minimum,   secondary  treatment  as  defined  by  EPA  be  achieved
prior  to  land  disposal.
If  a  crop  is  grown  in  conjunction  with  a  land  disposal
operation,  the  project  is  effectively  one  of  agricultural
reuse.     The  factors  which  affect  the  cost  of  such  a  system
most  directly  is  the  area  of  land  required  for  the  design
flowrate  of  the  community.    Both  the  size  of  the  application
equipment  and  the  land  capital  costs  are  directly  related
to  the  required  area  which  is  determined  by  the  allowable
hydraulic  loading  rate.    The  allowable  hydraulic  loading
rate  for  a  high-rate  irrigation  process  is  dependent  only
upon  the  soils'  capacity  for  transmitting  water  and  not
on  crop  irrigation  requirements.     The  maximum  hydraulic
loading  rate  is  the  sum  of  soil  moisture  depletion  plus  the
quantity  which  can  be  transmitted  through  the  root  zone.
The  soil  moisture  depletion  for  the  local  climatic  conditions
is  approximately  12  inches  for  the  season  while  the  soil
transmission  rate  can  range  between  10  and  600  inches  per
year  depending  on  soil  type  and  surficial  geology.    Total
hydraulic  loading  rates  can  therefore  range  between  22  and
612  inches  per  year  which  correspond  to  area  requirements
of  610  acres/million  gallons  and  20  acres/million  gallons,
respectively .
The  suspended  solids  concentration  of  the  water  also  affects
the  hydraulic  loading  rate  by  clogging  the  soil.    The
rates  discussed  above  must  be  considered  maximum.     There
is  also  a  "buffer  area"  requirement  which  increases  the
necessary  amount  of  land.

5. 3      POTENTIAL   FOR  WASTEWATER  RECLARATION

Analysis  indicates  that  irrigation  is  essentially  the
only  potential  method  of  reclamation  within  the  Fort  Lupton
area.    Wastewater  from  the  city  treatment  facility  is
indirectly  reuse  for  agricultural  irrigation  through
downstream  diversions.     The  City  of  Fort  Lupton  is  also
planning  a  large  community  park  immediately  south  of  thetreatment  plant.    It  appears  that  irrigation  of  this
park  with  reclaimed  water  would  be  very  cost-e.ffective.
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Additionally,  agricultural  interests  in  the  general  vicinity
of  the  city  plant  may  f ind  it  to  their  advantage  to
consider  irrigation  with  reclaimed  water.    One  restraint
on  any  wastewater  reclamation  project  in  Colorado,  and
particularly  Fort  Lupton,  is  the  impact  of  such  a  program
on  water  rights.    This  will  be  discussed  in  more  detail
in  a  later  section  of  the  report.
5.3.1    Potential  Irri ation  Denand

Irrigation  of  landscape  or  agriculture  with  reclaimed
water  must  consider  both  the  annual  and  seasonal  irrigation
requirements  of  the  area.    As  indicated  on  Figure  5.3.1-A,
irrigation  use  is  highly  seasonal,  with monthly  rates
varying  from  0  to  350  percent  of  yearly  average.     In  Fort
Lupton,  this  is  partially  compensated  by  the  fact  that
additional  reclaimed  water  is  available  during  the  irrigation
season  because  of  industrial  wastewater  froin  Flicc.

Irrigation  requirements  for  landscape  irrigation  (i.e. ,
Fort  Lupton  community  park) ,  and  overall  agricultural
irrigation  are  based  on  a  unit  factor  of  19  inches  per
year   {1.6  acre-feet/gross  acre/year).    Considering  theserates  and  seasonal  variations,  there  is  sufficient
wastewater  production  at  the  city  treatment  facility  to
irrigate  all  65  acres  of  the  proposed  colnmunity  park
without  the  need  of  providing  seasonal  storage.     Maximum
daily  reclaimed  water  demand  would  approximate  500  gpm
to  irrigate  the  65-acre  park.    With  increasing  flows,
and  provisions  for  reclaimed  water  storage  to  meet  peak
irrigation  demands,  additional  area  could  be  irrigated
with  city  reclaimed  water.    This  is  demonstrated  by
Figure  5.3.I-8.

5.3.2    Quality  Requirements  for  Reuse

Probably  the  most  important  consideration  in  evaluating
the  reuse  potential  of  wastewater  for  irrigation  is  the
quality  requirements  for  the  irrigation  water.    Qualityrequirements  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
dif f icult  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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5.3.2.i    Public  Health  Guidelines

Additional  precautions  are  necessary  in  a  reuse  program
for  the  protection  of  public  health.     Such  precautions
have  been  dooumented  as  guidelines  issued  by  the
California  Department  of  Health.     Particular  specific
documents  are  of  interest  to  the  Fort  Lupton  project:

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  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.

5.3.2.2    Mineral  Constituents

In  considering  the  potential  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  in  ef forts  to  determine  specif ic
acceptable water  quality  criteria  for  irrigation  waters.
Probably  the  most  encompassing  attempt  to  determine  water
quality  criteria  for  agriculture  has  been  conducted  by  the
University  of  California,  Cooperative  Extension,  Committee
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.
These  guidelines  are  used  in  developing  the  landscape
irrigation  water  quality  standards  shown  in  Table
5.3.2-A.     As  shown  in  Table  5.3.2-A,   existing  wastewater
at  the  Fort  Lupton  treatment  facility  is  suitable  for
landscape  irrigation.
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TABLE   5.3.2-A.      COMPARISON   OF   MINERAL   WASTEWATER   QUAlilTY
WITH   IRRIGATION   WATER  QUAlilTY  CRITERIA

CONSTITUENT

EXISTING LANDSCAPE
WASTEWATER IRRIGATION

QUALITY CRITERIA
(a) (b)

Electrical  Conductivity
20001512 28002000(who/cm)

Total  Dissolved  Solids
(mg/I)
Sodium 337 350

(a)      See  Table  4.1.2-8.
(b)     Level  at  which  crop  yields  will  not  be  reduced--

based  on  bluegrass.

5.3.3    Water  Rights  Implications

One  alternative  plan  for  Fort  Lupton  considers:    i)   discharge
to  the  alluvial  groundwater  basin  during  the  irrigation
Season  and,   2)   pumping  of  irrigation  water  for  park
irrigation  from  a  well  located  near  the  wastewater  treatment
plant.    An  investigation  was  conducted  to  insure  that  there
will  be  no  confl.ict  with  Colorado  Water  Rights  I.aw  by
implementing  this  plan.    There  are  three  aspects  of
Water  Rights  Law which  apply  to  the  proposed  plan:

I)     Underground  water  found  in  alluvial
aquifers  is  considered  tributary  to
the  stream.

2)     Change  of  discharge  location  from
year-round  discharge  to  the  underground
basin  constitutes  a  change  in  point  of
discharge  during  certain  times  of  the  year.

3)     An  existing  well  at  the  sewage  treatment
plant  has  already  been  adjudicated  in  the
Water  Court  for  Water  Division  I.

5.3.3.1    Tributary  Groundwater

In  1969,  the  current  law  governing  tributary  water  within
the  State  of  Colorado  was  passed.     This  act  is  known  as
the  Water  Ri hts  Determination  and  Administration  Act  of    1969.
This  act  states  that  "It  is  the  policy  of  the  State  to
integrate  the  appropriation,  use,  and  administration  of
underground  water  tributary  to  a  stream with  the  use  of
surface  water  in  such  a  way  as  to  maximize  benef icial
use  of  all  waters  of  the  state."    This  law  recognized
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that  underground  water  in  alluvial  aquifers,  such  as
those  alluvial  aquifers  of  the  South  Platte  River  from
which  Fort  Lupton  takes  its  water,  are  part  of  the  flow
of  the  South  Platte  River  and  that  any  impact  on
underground  water  is  reflected  in  the  flow  of  the  river.

The  Act  also  allowed  for  establishment  of  augmentation
plans  which  were  designed  to  enable  maximum  use  of  ground
water  throughout  the  state.    The  City  of  Fort  I-upton  is
a  subscriber  to  the  augmentation  plan  operated  by  the
Groundwater  Appropriators  of  the  South  Platte,  Inc.    The
recognition  that  underground  water  is  part  of  the  f low  of
the  stream  and  the  establishment  of  augmentation  plans
impact  the  recorrmended  sewerage  project  as  explained  below.

5.3.3.2     Change  in  Point  of  Discharge

The  recommended  plan  includes  provisions  for  dischargipg
to  the  South  Platte  River  during  the  winter  months,  and
discharging  to  the  tributary  groundwater  basin  during
months  in  which  irrigation  water  will  be  required  for  the
proposed  community  park.     No  problem  is  anticipated  with
the  change  of  point  of  discharge.    One  reason  for  this  is
that  the  1969  Act  recognized  that  tributary  groundwater  was
in  essence  the  same  as  the  flow  of  the  river.    Therefore,
discharging  to  groundwater  is  legally  and  technically  the
same  as  discharging  to  the  flow  of  the  South  Platte  River.

It  has  been  a  long-held  principle  in  Colorado  Water  Law
that  a  dow.nstream  appropriator  may  depend  on  stream
conditions  to  remain  the  same  as  when  he  made  his  initial
diversion.    This  principle  has  been  rigidly  applied  in
cases  where  a  change  in oint  of  diversion  has  occurred
to  the  detriment  of  downstream water  users. However,   it
is  not  applied  in  cases  where  changes  in  point  of  return
or  discharge  occur.     In  the  1972  case  of  "Metropolitan
Denver  Sewage  vs.   Farmers  Reservoir  and  Irrigation  Company" ,
the  Metropolitan  Denver  Sewage  and  Sanitary  District
completely  cut  off  the  reservoir  company's  decreed  rights
by  changing  its  point  of  return  to  a  location  below  the
reservoir  company's  diversion.     The  Court  ruled  that  while
the  water  must  be  returned  to  the  river  by  Denver,  the
rules  governing  points  of  return  are  not  the  same  as
those  governing  points  of  diversion.    While  the  Court
ruled  that  a  change  in  point  of  return  cannot  be  arbitrary
or  unreasonable,   it  found  that  the  basis  was  economic
feasibility  and  normal  engineering  selection.    In  this  case,
a  change  in  point  of  discharge  was  reasonable.     The  same
justification  is  provided  for  the  recommended  plan.
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The  implications  of  change  in  the  point  of  discharge
as  explained  above  do  not  appear  to  impair  the  rights
of  any  downstream water  users  and  therefore  no  problem
is  anticipated  as  a  result  of  the  change  in  point  of
discharge .

5.3.3.3    Well  Adjudication

The  existing  well  located  at  the  treatment  plant  has
previously  been  adjudicated  under  Colorado  Water  Rights
Law  in  the  Water  Court  for  Division  I.     This  well,
listed  as  Well  No.   IO-10030-F  in  that  adjudication,
has  an  appropriation  date  of  March  24,1966.     The  amount
of  water  adjudicated  is  2.66  cubic  feet  per  second  a'nd
the  use  of  the  water  specified  in  the  adjudication  is
for  "municipal  purposes".

The  fact  that  this  well  has  been  adjudicated  for
municipal  purposes  further. reduces  any  possibility
of  violation  of  Colorado  Water  Rights  principles.
In  fact,  even  if  the  city  were  not  discharging  effluent
to  the  groundwater,  the  city  would  have  the  right  to  use
this  well  for  any  "municipal  purpose",  including  irrigation
of  the  park.    Capacity  of  well  pumping  facilities  proposed
in  this  project  will  not  exceed  the  present  adjudicated
amount  of  water  use.

5.3.3.4     Discussion  with  Division  Engineer

The  points  mentioned  above  were  discussed  with  the  Division
Engineer  for  Division  I,  South  Platte  River  Basin.     He
concurred  with  the  results  of  the  analysis.

5.3.3.5    Conclusions  Regarding  Water  Rights

No  problem  is  anticipated  from  a  water  rights  standpoint
by  implementing  the  recolrmended  plan  for  treatment,
discharge  and  disposal  of  water  by  the  City  of  Fort  Lupton.
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6.0      ANALYSIS OF  EXISTING  FACILITIES

This  section. will  describe  the  existing  City  of
Fort  Lupton  facilities,  detemine  their  capacity  for
future  growth,  and  evaluate  effluent  quality.

6.I     FACILITIES   DESCRIPTION

6.i.i    Collection  S stem

The  Fort  Lupton  wastewater  collection  system  consists  of
approximately  11  miles  of  8-  through  15-inch  sewers.     Some
sewers  installed  before  1950  were  constructed  with  mortar
joints;  because  of  this,  there  probably 'is  some
infiltration/inflow  entering  the  system.    However,  this
has  been  determined  to  be  not  "excessive".     Sewage  collects
at  the  main  pumping  station,  and  is  transmitted  across
Highway  85  and  the  South  Platte  River  to  the  treatment  plant.

6.I.2    Treatment  Facilities

Tbe  existing  Fort  Iiupton  treatment  plant  consists  of
two  stabilization  ponds  of  equal  size,  with  a  total  area
of  29  acres   (Figure  6.I.2-A).     The  ponds  are  operated
at  a  depth  of  5  feet.

6.2      CAPACITY   FOR   FUTURE   GROWTH

6.2.1    Collection  S stem

Analysis  of  the  main  pumping  station  indicates  that  its
maximum  hydraulic  capacity,  with  one  standby  pump,   is
approximately  5.a  mgd,  which  is  less  than  the  highest
projected  peak  flow  of  3.8  mgd.     Therefore,  the  station
has  excess  capacity  for  the  future.     However,  a  standby
engine-generator  set  should  be  provided  at  the  station
so  it  will  continue  to  operate  during  a  power  outage.
As  part  of  this  upgrading  project,  the  existing  8-inch
highway  crossing  should  be  replaced  with  at  least  a
lo-inch  pipeline.    Also,  an  additional  pumping  station
and  force  will  need  to  be  constructed  to  serve  future
development  occurring  north  of  the  main  part  of  the  city,
and  solve  existing  system  deficiencies.

6.2.2    Treatment  Facilities

For  proper  performance  of  facultative  stabilization  ponds
such  as  those  at  Fort  Lupton,  they  should  be  biologically
loaded  at  no  more  than  35  pounds  of  BOD  per  day  per  acre
during  the  summer,   and  18  pounds  BOD/day/acre  during  the
winter.     Based  on  existing  loadings  shown  in  Tables
4.2-A  and  a,   approxilrlately  40  acres  of  ponds  should  be
provided  to  adequately  treat  existing  flows.    The  plant  is
therefore  severely  overloaded,  and.  has  no  capacity  for
future  growth.
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6.3      EFFLUENT   QUALITY

Because  of  plant  overloading,  effluent  quality  has
been  continually  poorer  than  required  by  NPDES  permit
limitations.     As  shown  in  Table  4.i.2-A,   BOD    SS,   and

1be
ect  sO

that  effluent. of  higher  quality  can  be  consistently
produced.

coliform  levels  have  been  exceeded.     This  wi
remedied  by  this  upgrading  and  expansion  pro
J,_,_   _   ,            _    ~  ~,
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7.0      BASIS   OF   PROJECT   DEVELOPMENT

Prior  to  the  development  of  alternative  plans,
specif ic  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.
7.I      DESIGN   CRITERIA

Design  criteria  and  cost  data  presented  in  this  report
apply  to  preliminary  design  and  layout  of  facilities.
In  layouts  of  this  type,  it  is  necessary  to  make  a  reasonably
close  approximation  of  the  size,  location,  type  of
construction,  route,  and  cost  of  the  various  facilities
to  be  developed.     In  addition,  this  information  must  be
given  in  sufficient  detail  to  permit  comparison  of  alternative
plans.     Obviously,   some  relocation  and  resizing  of  a  portionof  the  facilities  will  be  required  at  a  later  date,  as  a
result  of  the  detailed  engineering  studies  which  are  made
during  the  preparation  of  construction  drawings  and
specifications .
Because  a  significant  amount  of  usable  facilities  exist  at
the  Fort  Lupton  treatment  facility,  the  availability,
capacity,  and  condition  of  those  facilities  have  been
assessed,  with  a  view  to  their  incorporation  into  the
various  alternative  plans.    Existing  facilities  have  been
retained  in  the  layout  of  alternative  plans  when  their  use
is  compatible  with  required  functions  and  is  economically
justified.
7.2      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  the  project.    The  data  presented
in  the  following  sections  will  provide  guff icient  information
for  comparison  of  alternative  plans  developed  later  in
this  report.
7.2.i    Construction  and  Pro eat  Costs

Unit  construction  cost  prices  given  in  this  report  include
contractor's  overhead  and  profit,  but  do  not  include
engineering,  construction  contingencies,  right-of-ways,  or
legal  costs.     Separate  allowances  are  made  to  cover  these
items.    Because  these  unit  prices  represent  average  bidding
conditions  for  many  projects,  actual  construction  bids  for  a
given  project  may  not  correspond  to  the  unit  prices  used  herein.
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Although  additive  or  deductive  items  are  applied  where
believed  necessary  to  cover  special  conditions,  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  at  mid-construction
(Fall,   1977)   of  the  recommended  plan,   cost  data  in  this
report  are  based  on  an  ENR  Construction  Cost  Index  of  2200.
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  2200.

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  35  percent  of  construction
costs  are  added  to  each  alternative's  total  cost.
7.2.2     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
are  based  on  an  ENR  Construction  Cost  Index  of  2200.

7.2.2.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.
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7.2.2.2     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  f actor  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.
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8.0     ALTERNATIVE   PLANS   FOR TREATMENT  AND   DISPOSAI.

This  section  includes  a  discussion  of  process  selection
criteria  and  a  discussion  of  alternative  treatment
processes,  and  the  development  and  evaluation  of  alternative
plans .
8.I     PROCESS   SELECTION   CRITERIA

The  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  of  the  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  aesthetics  effects
(visual  and  odor)   on  the  community,  all  have  a  bearing  on
the  treatment  facilities  best  suited  for  a  given  community.

There  are  a  great  number  of  alternative  treatment
processes  capable  of  satisfying  BOD  and  suspended  solids
(SS)   discharge  requirements.    The  alternatives  discussed
in  the  following  sections  are  those  which  have  beeri  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.

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  biof ilters  in which  the  biological
growth  conditions  are  artificially  controlled;  stabilization
ponds  or  aerated  lagoons  are  considered  uncontrolled
biological  processes.    Although  the  biofiltration  process
will  produce  a  relatively  high  degree  of  treatment,  it  is
difficult  to  consistently  produce  biofilter  effluent  quality
that  meets  the  30  mg/I  suspended  solids  limitation  of  the
secondary  treatment  requirement.    Therefore,  the  biofiltration
process  will  not  be  considered  further  in  this  report.
Physical/chemical  treatment  consists  of  the  addition  of
various  chemicals  to  aggregate  and  to  aid  settling  particulate
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.
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8.2      ALTERNATE   TREATRENT   PROCESSES

The  treatment  processes  that  will  be  considered  as
alternatives  in  this  report  are  shown  in  Table  8.2-A.
Each  is  described  below.

TABLE   8. 2-A.      ALTERNATIVE   TREATMENT   PROCESSES

8.2.I     Pond  Systems

According  to  the  EPA,   25  percent  of  the  wastewater
treatment  plants  in  this  country  are  lagoons   (Fed.   Reg.   10/2/76) .
Nearly  90  percent  of  these  wastewater  treatment  ponds  serve
communities  of  5,000  population  or  less   [ibid].     The  reason
they  are  so  popular  with  small  corm`unities  is  because
initial  installation  costs  and  operation  and  maintenance
costs  are  relatively  low.    Because  of  the  fairly  long
detention  times  in  lagoons,  they  are  less  susceptible  to
shock  loads  or  breakdown  than  are  mechanical  plants.

8.2.i.1    Stabilization  Ponds

Stabilization  ponds  are  lagoons  with  no  mechanical  aeration
or  mixing.     These  ponds  generally  range  in  depth  from  3  to
about  7  feet.    Algae  growing  in  the  ponds  supply  dissolved
oxygen.     Because  oxygen  is  only  produced  when  algae  is  active,
the  ponds  normally  are  anaerobic   (no  dissolved  oxygen)   at
night  and  during  the  winter  months.    Odors  are  produced  during
anaerobic  conditions.     These  odors  can  be  especially  noticeable
during  the  spring  thaw.    Unless  the  ponds  are  located  quite  a
distance  from  inhabited  buildings,  the  aesthetic  effects  make
them  undesirable.       Further,  it  is  stated  in  Colorado's  manual
of  design  criteria  that,  "It  is  very  doubtful  that  unaerated
waste  stabilization  ponds  can  meet  the  eff luent  standards  for
discharge."      [Rozich,1973].
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8.2.i.2    Aerated  Lagoons

Aerated  lagoons  are  physically  similar  to  stabilization
ponds.     One  or  more  ponds  are  aerated,  with  the  liquid
portion  mixed  mechanically.    This  virtually  eliminates
periods  of  zero  dissolved  oxygen,  and  therefore  odors  are
controlled.     Since  the  addition  of  energy  is  required,
operation  and  maintenance   (O&M)   costs  are  higher  than  for
stabilization  ponds,  but  not  as  high  as  for  mechanical
plants.     These  plants  are  normally  designed  with  two  or
more  cells  in  series.    The  final  cell  must  be  a  quiescent
pond  to  settle  heavy  particles.    The  weight  of  algae  is  so
close  to  the  weight  of  water  that  it  remains  suspended  in
the  water  and  is  difficult  to  settle.    It  is  for  this
reason  that  EPA  is  considering  changing  the  suspended  solids
standard  for  lagoons.

8.2.i.3'    Aerated  Lagoons  with  Algae  Removal

Many  processes  have  recently  been  tested  which  could  be
added  to  lagoons  to  remove  algae.     These  include  rapid  sand
filters,  intermittent  sand  filters,  rock  filters,  air
flotation,  and  chemical  addition  which  aids  settling.
Chemical  costs  and/or  operational  costs  for  several  of
these  processes  are  so  high  that  the  advantages  of  using
lagoons  are  eliminated.     Rock  filters  showed  a  great  deal  of
promise.     Several  have  been  installed  in  Colorado  recently.
Evaluation  of  these  indicates  that  about  50  percent  of  the
algae  is  removed  by  the  filter.     Unfortunately,  suspended
solids  concentrations  due  to  algae  frequently  exceed  90  mg/I
in  the  summer,   indicating  the  30  mg/I  effluent  standard
cannot  be  consistently  met  with  rock  filters.    Mixed-media
filtration  also  is  limited  to  approximately  50  percent  algae
removal,   and  is  characterized  by  relatively  high  O&M  costs.
The  other  process  of  promise  is  the  intermittent  sand
filter.     Sand  beds  are  installed  with  underdrains.    Lagoon
effluent  is  spread  on  the  beds  intermittently,  allowed  to
percolate,  and  dry  out.    Periodically  the  sand  is  scarified
and  eventually  replaced  after  it  becomes  thoroughly  plugged.
Algae  removal  rates  are  very  high  using  intermittent  sand
filters;  their  principal  drawback  is  high  O&M  costs.

8.2.i.4     Total  Evaporation  System

In  Colorado  the  evaporation  rate  exceeds  the  precipitation
rate  by  about  33  inches  per  year.     This  phenomenon  can  be
utilized  by  designing  ponds  of  sufficient  volume  to  store
water  during  periods  of  low  evaporation,  and  to  totally
evaporate  when  the  rate  is  high.     Since  no  discharge  occurs,
the  need  to  meet  standards  is  eliminated.
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8.2.2     Mechanical   S stems

As  previously  stated,  only  biological  mechanical  plants
will  be  evaluated  in  this  report.
8.2.2.I    Oxidation  Ditches

The  oxidation  ditch  is  a  modif ication  of  the  extended
aeration-activated  sludge  process  which  utilizes  a  closed
loop  channel  as  an  aeration  chamber.     The  process  was
originally  developed  as  a  low-cost  system  requiring
non-sophisticated  construction  methods  and  mechanical
equipment.     The  process  flow  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.

Internal  sluge  digestion  occurs  and  eliminates  the  requirements
for  external  sludge  digestion  facilities.    Depending  on
land  availability  for  sludge  drying  beds,  it  may  be  cost-
ef fective  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  in  a  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-filters.
This  is  a  signif icant  advantage  for  smaller  communities  where
highly-trained  operators  might  not  be  readily  available.    .
Land  requirements  are  typical  of  controlled  biological
processes .
8.2.2.2     Extended  Aeration

Extended  aeration  is  a  particular  mode  of  the  activated
sludge  process  suitable  for  use  by  smaller  communities.
Basically,  raw  wastewater  is  aerated  for  24-hours  in  a  tank
containing  a  high  concentration  of  activated  sludge
microorganisms  which  break  down  the  waste  substances.     The
mixture  of  water  and  sludge  is  then  transferred  to  a  clarifier
where  the  activated  sludge. organisms  are  settled  from  the
liquid.    The  settled  sludge  is  returned  to  the  aeration  tank
and  the  clarified  wastewater  is  discharged  or  reused.
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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  wasting  of  sludge  from  the  aeration  compartment
would  be  required  in  Colorado.     Depending  on  local  conditions,
sludge  is  generally  pumped  to  sludge  drying  beds  for  dewatering
and  subsequent  trucking  to  sanitary  landfills,  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  still  require  the
services  of  a  relatively well-trained  operator  for  several
hours  each  day.     It  has  genera.lly  been  found  that  a  well-
operated  plant  does  not  result  in  any  odor  problems.

8.2.2.3    Rotating  Biological  Contractor

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  layer
E=g:i±n:h::I :::in:r:a¥::t±:dt:: :°:i a::¥:::Lp::::a=:SEischarge.
8.3      OPERATION   AND   MAINTENANCE

The  State  of  Colorado  requires  that  all  wastewater
treatment  plants  be  operated  by  a  certified  operator.
Dif ferent  degrees  of  skill  are  required  for  vat-ious  sizes
and  complexities  of  treatment  plants.

For  Fort  Lupton,  any  of  the  lagoon  alternatives  would  require
a  "D"  operator,  which  is  the  lowest  operator  classification.
Any  mechanical  plant  would  require  a  Class  C  operator,
which  is  a  more  skilled  class  of  operator.

The  LWRCOG  is  presently  evaluating  the  feasibility  of  a
centralized  0  &  M  agency.     It  is  visualized  that  this  agency
would  provide  technical  assistance  to  the  city  plant  operator.
The  agency  could  also  satisfy  the  city's  certification
requirements .
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Since  this  agency  is  still  in  the  conceptual  stage,
O&M  costs  presented  in  this  report  assume  that  no
supplemental  assistance  will  be  provided  from  outside
the  community.

8. 4      DEVELOPMENT   OF  ALTERNATIVE   PLANS

The  alternatives  discussed  above  are  presented  to  give
the  reader  a  better  understanding  of  the  decisions
involved  in  choosing  a  best  alternative.    The  total
evaporation  is  not  considered  further  in  this  report
because  of  excessively  high  areal  requirements,  and
problems  because  of  high  groundwater.

8.4.I    Estimated  Costs

Table  8.4.I-A  presents  estimated  costs  of  the  other  six
alternative  processes  under  consideration.    For  preliminary
evaluation  purposes,  costs  are  based  on  the  construction  of
complete  new  facilities  at  a  capacity  of  i.5  mgd  average  flow.

TABLE   8.4.i-A.      ESTIMATED   COSTS   OF  ALTERNATIVE   PI.ANS
FOR  TREATMENT    (a)

PROCESS
PROJECT

TOTALUNIT

COST    (b,d) COST    (a,a)
(S) (S/|OO0   gal)

Aerated  lagoons 750,000 .20
Stabilization  ponds 800'000 .19
Oxidation  ditch 930,000 .25
Extended  aeration 980,000•1,,120,000I,410'000 .27.37.38
Rotating  biological

contactor
Aerated  lagoons  +

intermittent  filters
(a)     Based  on  an  estimated  ENR  Construction  Cost  Index  of

2200   (Septenber,1977) ;   assumes  complete  new  facilities
Construction  cost  plus  30  percent  for  construction
contingencies  and  engineering.
Capital  recovery  plus  0  &  M  costs.
Based  on  a  projected  design  capacity  of  I.5  mgd.
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8.4.2    Evaluation  of  Alternatives

From  an  analysis  of  Table  8.4.I-A,   it  can  be  Seen  that
aerated  lagoon  systems -are  the  most  economical  in  terms  of
project  costs,  whereas  stabilization  pond  systems  have  the
lowest  total  unit  cost.    Costs  of  other  processes  generally
increase  with  increasing  complexity  and  operational
requirements .

Continued  use  of  stabilization  ponds  at  Fort  Lupton  would
require  more  than  loo  acres  of  land  for  ultimate  flows.
This  would  involve  significant  land  purchase  costs,  and
would  eliminate  a  large  area  of  land  from  useful  production.
Also,  it  is  questionable  whether  pond  effluent  would  be  of
suf ficient  quality  for  irrigation  reuse.
If  aerated  lagoons  were  utilized  at  Fort  Lupton,  a
significant  portion  of  the  existing  facilities  could  be
incorporated  into  the  upgrading  project.    Assuming  the
proposed  EPA  regulations   (19/2/76)   Concerning  pond';.
treatment  levels  are  adopted,  aerated  lagoons  followed  by
polishing  ponds  would  not  have  to  be  upgraded  to  provide
for  algae  removal,  a  costly  additional  process.    Preliminary
indications  are  that  the  draft  regulations  will  be  adopted.
However,  variance  in  lagoon  effluent  standards  will  only
apply  when  the  design  flow  is  I  mgd  or  less,  according
to  the  draft  standards.

Of  the  three  mechanical  treatment  systems,  t,he  oxidation
ditch  appears  to  be  the  alternative  of  lowest  capital  and
total  cost,  is  the  most  stable  and  reliable,  and  has  the
least  operation  and  maintenance  problems.    High  quality
ef fluent  is  continuously  produced  from  oxidation  ditch  facilities
at  Berthoud  and  Baton,  Colorado.     However,   some  sludge
handling  facilities  are  required  with  the  oxidation  ditch
system;   and  that  process  has  higher  O&M  costs,   including
power,  and  requires  a  higher  level  of  operation  than
aerated  lagoon  systems.

Based  on  the  preliminary  evaluation  of  alternatives,  the
aerated  lagoon  and  oxidation  ditch  options  warrant
further  detailed  evaluation.
8.4.3    Detailed  Anal sis  of  Viable Alternatives
The  aerated  lagoon  and  oxidation  ditch  alternatives
are  the  two  most  viable  alternative  plans,  and  are  evaluated
further.    Figure  8.4.3-A  is  a  schematic  diagram  of  the  facilities
contemplated  in  the  aerated  lagoon  option;  corresponding
oxidation  ditch  facilities  are  shown  on  Figure  8.4.3-8.
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Construction  of  aerated  lagoons  would  represent  a  savings
in  capital  and  total  costs  compared  to  oxidation  ditches.
However,  the  effective  capacity  of  a9rated  lagoons  without
additional  processes  for  algae  removal  could  be  limited
to  I.0  mgd,  legs  than  the  total  Fort  I.upton  flow.    Ihi§
could  possibly  be  overcome  in  two  ways:     I)   convince  EPA
that  aerated  lagoons  are  cost-effective  at  flows  greater
than  I.0  mgdj   or  2)   when  total  flows  reach  1.0  mgd   (around
1987) ,  modify  the  aerated  lagoons  so  that  industrial
wastewaters  are  treated  separately;  municipal  flows  then
would  not  exceed  I.0  mgd.     If  neither  of  these  options  can
be ,accomplished,   it  would  be  necessary  to  change  to  the
oxidation  ditch  process  in  1987.

Because  of  all  the  above  variables,  three  alternative
programs  are  outlined  for  a  more  rigorous  economic  analysis:

Program  I:          Upgrade  existing  facilities  to
aerated  lagoons-1977   (i.5  mgd  capacity)

Program  11 :         Construct  oxidation  ditches-1977
(I.5  mgd)

Program  Ill:       Upgrade  to  aerated  lagoons-1977
(i.0  mgd)
Construct  oxidation  ditches-1987
(I.5  mgd)

To  evaluate  the  relative  costs  of  these  programs,  `it
is  necessary  to  determine  their  "present  worth",  and  their
total  annual  cost.    The  present  worth  of  a  plan  is  the
amount  of  funds  at  current  price  levels,  which  would  have
to  be  invested  initially  in  order  to meet  all  the  financial
needs  of  the  program,   including  project  and  operating  costs,
as  they  occur  from  year  to  year.     Present  worth  is  an
engineering-economy  criteria  used  to  account  for  the  reduced
present  value  of  deferred  construction,  and  to  compensate
for  varying  project  lives.
The  present  worth  calculations  are  presented  in  Table
8.4.3-A  for  two  options  of  each  alternative  program.     ''A"
options  consider  total  costs;   ''8"  options  consider  only
local  costs,   and  exclude  governmental  grants.    A  summary
of  the  present  worth  analysis  is  shown  in  Table  8.4.3-a.
Annual  costs  are  tabulated  in  the  same  manner  in  Table  8.4.3-C.
The  results  of  this  detailed  economic  analysis  indicate  that:
(I)   aerated  lagoons  should  be  constructed  now,  and  efforts
made  to  insure  their  cost-effectiveness  above  I.0  mgd
(Program  I);   {2)   assuming  that   {1)   does  not  materialize,
construct  aerated  lagoons  now,  and  construct  new  oxidation
ditch  facilities  in  1987   (Program  Ill) .
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TABLE   8.4.3-a
SureSUMMARY   OF   PRESENT   WORTH   COST  ANALYSIS

PROGEN ALTERNATIVE
PRESENT   WORTH    (S)

TOTAI, LOCAL
DESIG . DESCRIPTION COSTS    (a) COSTS    (b)

I11Ill Upgrade  to  aerated  lagoons(1977) 902'000i,298,000I,400'000 712'000i,068,000888,000

Construct  oxidation  ditches
(1977)

Upgrade  to  aerated  lagoons.(1977)i

Construct  oxidation  ditches
(1987)

(a)     Project  costs  plus  O&M  costs.
(b)     Total  costs  less  State  and  Federal  grants.

TABI.E   8.4.3-C
SUMMARY   OF   ANNUAI.   COST   ANAI.YSIS

ANNUAL   COST    (S/YR)

1977-1987 :1987-2000
CapitalRecovery

O&M Total
CapitalRecovery

O&M Total
IA 58,000 22,000 80,000 58 , 000 28 , 000 86'000
18 40,000 22,000 62,000 40,000 28 , 000 68,000

IIA 83,000 29,000 112,000 83,000 38,000 121,000
118 61,000 29 , 000 90'000 61'000 38,000 99'000

IIIA 47,000 21,000 68,000 132 ,000 38,000 170,000
Ills 32,000 21,000 53,000 52'000 38,000 113,000

A  =  Project  costs  plus  O&M  costs.
a  =  Local  costs  =  Total  costs  less  State  and  Federal  grants.
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9.0      BEST   ALTERNATIVE PROJECT

The  previous  sections  of  this  report  have  indicated  that:
(I)   the  City  of  Fort  Lupton's  treatment  plant  needs  to
be  expanded  and  upgraded  utilizing  aerated  lagoons  and
polishing  ponds;   (2)   improvements  need  to  be  made  to  the
existing  in fluent  pumping  stationj   (3)   the  proposed
community  park  should  be  irrigated  with  reclaimed  water
from  the  treatment  facilities;  and   (4)   new  wastewater
pumping  and  interceptor  facilities  are  required  to  solve
system  deficiencies  and  to  serve  future  development  to
the  north.    The  best  alternative  project  therefore  consists
of  the  following  components:

.    Treatment  plant  upgrading  and  expansion,
and  in fluent  pumping  station  improvements ;

.     Reclaimed  water  distribution  system;

.    Collection  system  facilities.
The  approximate  location  of  these  facilities  is, shown
on  Figure  9.O-A.

9.I      TREATMENT  AND   PUMPING   FACIIilTIES

It  is  proposed  to  upgrade  and  expand  the  existing
treatment  facilities  to  a  capacity  of  I.5  mgd  average  flow
utilizing  the  aerated  lagoon  process.    A  layout  of  the
proposed  facilities  is  shown  on  Figure  9.1-A.     Design
criteria  for  the  proposed  facilities  are  listed  in
Table  9.i-A.

TABLE   9.I-A.      DESIGN  CRITERIA  FOR  PROPOSED   TREATMENT   FACILITIES

DESIGN   CRITERIA
I,OADING

1976 1983 2000
Aerated  lagoons   (15-day  detention)

22 22 22Total  volume,  million  gallons
Total  area,  acres   {8-ft.  depth) 8.4 8.4 8.4
Power  requirements   (HP)

30 40 65Normal  operation   (65  HP/mgd)
Canning   season   (87  HP/mgd) 50 77 128Aerator  units  operating

(2) 20HP (2) 20HP (2)20HP   +Normal  conditions

Canning  season ( 3 ) 2 0HP (4) 20HP
(i) 25HP(4)20HP   +(2)25HP

Chlorination  FacilitiesVolume,(cubicfeet)
8400 8400 8400Detention   (hours) 2.2 I.7 I.0

Feed  rate   (#/day) loo 150 250Polishing  Ponds   {5-day  detention)
7.4 7.4 7.4Volume  each,  million  gallons

Area  each,  acres   (8-ft.  depth) 2.8 2.8 2.8
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The  recommended  improvements  to  be  constructed  under
this  component  of  the  best  alternative  project  are:

.     Imf luent  pumping  station  improvements  -
standby  power  generator,  bar  screen,  float
recorder   (existing  Parshall  flune)

.     Earthwork  -lagoons,  chlorination  chamber,
polishing  ponds

.     Floating  aerators  -   (4)   20  HP  +   (2)   25  HP
•    Chlorination  facilities  -chamber,  chlorinators,

controls,  cylinder  storage
•     Plant  piping
.    Operations  building  -motor  control  center,

chlorinator  room,  laboratory,  equipment  storage
.    Electrical  control  equipment
.     Sitework
.     Iiaboratory  equipment

TABLE   9.i-a.      ESTIMATED   COST   -TREATMENT   &   PUMPING

ITEM
FACIIilTIESCOST(S)(a)

In fluent  P.S.   improvements
9 ' 00061,00043,00030,00033,00013,00025'00025'0009,000

Earthwork
Floating  aerators
Chlorination  facilities
Plant  piping
Operations  building
Electrical  control  equipment
Sitework
Laboratory  equipment

Subtotal  -  Construction  Cost 246,000

Construction  contingencies  and
86,000engineering  -  35  percent

Total  -  Project  Cost 332'000

(a)     Based  on  an  ENR  Construction  Cost  Index  of  2200(Fall'1977).

9.i.I    Estimated  Cost

As  indicated  in  Table  9.I-8,  the  total  construction  cost,
based  on  a  mid-construction  period  of  Fall,1977,  amounts
to  approximately  $246,000.     Including  allowances  for
construction  contingencies  and  engineering,  the  total
project  cost  amounts  to  about  $332,000.
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9.i.2    Facilities  0 eration
Inf luent  wastewater  will  be  pumped  directly  to  the
aerated  lagoons,  which  will  operate  in  series.    During
maximum  summer  flow  conditions,  all  aerators  will  be
operating.     Under  winter  conditions,  one-half  of  the
aerators  will  operate  on  a  rotational  basis  to  insure
good  mixing  of  the  liquid  in  the  lagoon.
Treated  wastewater  will  flow  from  the  second  lagoon  to
the  chlorination  chamber,  into  which  chlorine  will  be  fed
for  disinfection.    Chlorinated  effluent  will  then  flow  to
one  of  the  polishing/percolation  ponds,  from  which  treated
water  will  percolate.     The  two  polishing  ponds  should  be
alternated  to  allow  for  drying  periods  such  that  optimum
percolation  rates  can  be  maintained.    Percolated  water  will
flow  through  the  soil  underneath  the  percolation  ponds  and
be  extracted  by  new  well  pumping  facilities  located  near
the  existing  ponds.    This  pump  will  transfer  the  extracted
water  to  the  reclaimed  water  distribution  system  for  peak
irrigation.    Reclaimed  water  not  utilized  for  irrigation
will  be  transferred  from  the  polishing  ponds  and
discharged  to  the  South  Platte  River.

9.2      RECLAIMED   WATER  DISTRIBUTION   FACII.ITIES

9.2.i    Facilities Descri tion
As  shorn  on  Figure  9.0-A,   facilities  are  planned  to  be
constructed  to  supply  and  distribute  reclaimed  water  for
irrigation  of  the  community  park  adjacent  to  the  treatment
facilities.    Required  facilities  include:    pumping  facilities,
transmission  mains  from  the  treatment  plant  through  the
entire  park  area,  and  the  onsite  park  irrigation  System.
The  onsite  irrigation  system  includes  distribution  pipelines,
couplers,   sprinkler  sets,  valves,  and  appurtenances.    Total
project  cost  of  the  reclaimed  water  distribution  system  is
estimated  at  S125,000,   and  i§  described  in  Table  9.2.I-A.

9.2.2     Value of  Reclaimed  Water

When  evaluating  the  costs  of  the  proposed  reclaimed  water
system,  it  should  be  noted  that  the  majority  of  the  cost
of  facilities  shown  in  Table  9.2.1-A  will  be  required  for

:::±g::i:I ::s:h:fp:::i¥±:±e#e::::::y°:o¥aE::iga:I:nn::th
reclaimed  water  is  insignificant.    This  is  possible  because
of  the  proximity  of  the  treatment  facilities  to  the  proposed
park  site.    Additional  treatment  facility  costs  for  reuse
amount  to  less  than  $25,000.
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TABLE   9.2.I-A.      ESTIMATED   COST   -RECI.AIMED   WATER
DISIRIBUTI0N  FACII.IPIES

ITEM

Pumping  facilities  -   500  gpm  @  75  psi
Reclaimed  water  transmission  main-

3300'   -8"   &   6"   pipeline

COST    (S)     (a)

30,000

12 ,000
Onsite  irrigation  system  -

36,000'   -3"  pipeline,   couplers,
sprinkler  sets,  valves,  appurtenances           58,000

Subtotal  -  Construction  Cost

Construction  contingencies  and
engineering  -  25  percent

Total  -  Project  Cost

(a)

100'000

25,000

125'000

Based  on  an  ENR  Construction  Cost  Index  of  2200
(Fall,1977).

The  fertilizer  value  of  the  nutrients  contained  in  the
reclaimed  water  should  also  be  considered.     Reclaimed
water  contains  nutrients  in  the  form  of  nitrogen  and
phosphorous  compounds  which  can  be  utilized  by  the  irrigated
grass  and  thereby  reduce  the  fertilizer  application
requirements.     The  amount  of  nitrogen  and  phosphorous
available  to  the  grass  is  dependent  not  only  on  the  amount
in  the  reclaimed  water  but  also  its  chemical  form.    Effluent
Similar  to  that  expected  from  the  Fort  I.upton  planned
facilities  will  contain  about  2501bs.  of  nitrogen  and
80  lbs.   of  phosphorous  per  million  gallons.     Based  on
irrigation  application  rates  used  in  the  Fort  Lupton  area,
plus  fertilizer  costs  of  about  S.10/pound,  the  benefit  of
using  reclaimed  water  in  Fort  Lupton  is  estimated  at
$5/acre-foot  for  effluent  similar  to  that  from  the  upgraded
facilities ,
9.3      COLLECTION   SYSTEM  FACILITIES

9.3.I     Interim  pro

The  temporary  pumping  station  located  on  Fourteenth  Street
continues  to  be  plagued  by  operating  problems  and  pump
failures.    The  station  also  does  not  have  sufficient  capacity
for  tributary  flows  from  near-term  anticipated  development
to  the  east.    The  station  should  be  replaced  with  a  permanent
factory-built  pumping  station  and  6-inch  force  main  which  would
join  the  existing  8-inch  gravity  sewer  in  Park  Avenue.    The
estimated  project  cost  of  the  interim  program  facilities
is   $73,000,   as  shown  in  Table  9.3.i-A.
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TABLE   9.3.I-A
ESTIMATED   COST   -   COLLECTION   FACILITIES

ITEM                                                                           COST
(S)      (a)

INTERIM   PROGRAM

35 , 000Local  pumping  station  -   .45  mgd
1000'   -6"   force  main 7,000

Subtotal  -  Interim  Program
42,000Construction  Cost

Construction  contingencies  and
11,000engineering  -  25  percent

Total  -  Interim  Program  Project  Cost 53'000

FUTURE   PROGRAM

74 , 0003700'   -12"   interceptor
Pumping  station  -1.2  mgd 65,000
5700'   -8"   interceptor  force  main 51'000

Subtotal  -  Future  Program
190,000Construction  Cost

Construction  contingencies  and
60'000engineering  -  30  percent

Total  -  Future  Program  Project  Cost 250'000

GRAND  TOTAL  -  Collection  Facilities
303'000Project  Cost

(a)   Based  on  an  ENR  Construction  Cost  Index  of   2200
(Fall-1977) .

9.3.2     Future  Pro

When  suf f icient  development  has  occured  in  the  north
and  east  portion  of  the  study  area,  the  future  programs
facilities  should  be  constructed.    Tentative  locations
for  these  facilities  are  shown  on  Figure  9.0-A.     Required
facilities  include  a  12-inch  gravity  sewer  in .Denver  Street
from  14th  Street  north  approximately  one-half  mile,  where
it  would  join  a  pumping  station  rated  at  I.2  mgd  peak  flow.
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The  wastewater  from  this  station  would  be  conveyed
back  to  the  treatment  plant  through  an  8-inch  force
main  interceptor.     As  shown  on  Table  9.3.1-A,  project
costs  for  the  f uture  wastewater  collection  program  are
estimated  at  approximately  $255,000.

9.4      ,PROJECT   SUMMARY

The  project  cost  of  all  components  of  the  sewerage  system
improvements  program  is  summarized  in  Table  9.4-A.     The
total  cost  of  the  components  to  be  implemented  immediately
is  $510,000.     Including  the  future  collection  system
program,  the  total  cost  of  all  facilities  is  $760,000.
TABLE   9.4-A.      SEWERAGE   SYSTEM   IMPROVEMENTS   -COST   SurmR¥    (a)

FACILITIES

Treatment  and  pumping  facilities
Reclaimed  water  distributuion  facilities
Collection  facilities  -  interim  program

PROJECT   COST

Subtotal  -This  project                                                   510,000

Collection  facilities  -future  program                 250,000   (d)

Total  -All  Facilities                                                    760,000

(a)     Based  on  an  ENR  Construction  Cost  Index  of  2200
(Fall,1977).

{b)     See  Table  9.i-8  for  description  of  components.
(c)     See  Table  9.2.1-A  for  description  of  components.
(d)     See  Table  9.3.I-A  for  description  of  components.

9. 5      IMPLEMENTATION   PROGRAM

Successful  implementation  of  the  proposed  project  calls  for
a  well-organized  program  to  ensure  ef fective  achievement  of
the  project  goals.    Complete  coordination  of  all  activities
including  planning,  design,  and  construction  activities  must
necessarily  be  maintained  throughout  all  portions  of  the
project.     To  provide  a  time  frame  upon  which  project
financing  and  coordination  can  be  based,  and  to  indicate
approximate  time-span  requirements  for  the  major  project
activities,  a  project  implementation  schedule  has  been
prepared.     The  recommended  schedule  is  presented  in  Table
9.5-A  and  shows  that  construction  of  the  proposed  facilities
is  anticipated  to  occur  from  July  to  December,  1977.     Startup
and  initial  operation  of  facilities,  together  with  compliance
with  NPI)ES  permit  requirements,   is  anticipated  by  January,1978.
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TABLE   9.5-A
IMPLEMENTATION PROGRAM   FOR   PROPOSED PROJECT

PROJECT   TASK

Review  and  approval  of  Technical  Planning
Report  by  the  City
Technical  Planning  Report  submittal  to
Colorado  Department  of  Health,  together
with  revised  site  application
Finalize  Financial  Program

.     Project  approval  by  State  of  Colorado

.     Prepare  engineering  plans  and
specifications

.     Bond  election   (tentative)
Review  and  approval  of  plans  and
specif ications  by  Colorado  Department
of  Health
Advertise  and  award  construction
contracts
Construction  of  proposed  facilities

Operator  training
Review  and  approval  of  construction  by
Colorado  Department  of  Health
Startup  and  initial  operation  of
facilities
Compliance  with  NPDES  permit  requirements

IMpliEMENTATION
DATE

November,   1976

November,1976
November,   1976
Decefroer,1976
January  -
March,   1977
March,   1977

April'   1977
May-
June,1977
July  -
December,   1977
December,1977

January,   1978

January,   1978
January,   1978

minim|heprsacchtefcuaLbeLeprte±Smeenttaebd]e±nfoTrabt[hee9p.r5o-pAos§eedtsprfo°jret;ht,thge±ven
present  requirements  for  review  and  comments  by  governmental
agencies.     Delays  in  implementation  may  also  occur  due  to
unforeseen  delays  in  equipment  delivery  by  manufacturers.
Past  experience  has  shown  that  delays  are  inevitable  and
therefore  must  be  anticipated.
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10.0   FINANCIAL PROGRAM

10.I   EXISTING  CONDITIONS   IN   FORT   I.UPTON

10.i.i   Financial  Ca abilities
The  1975  estimated  population  of  Fort  Lupton  was  3,loo,*  an
increase  of  slightly  more  than  600  people,   or  24%  over  the  1970
census  figure.

The  community's  1977  financial  picture  can  be  briefly  surmarized
as  follows:

.   Assessed  Valuation   (1976):     $4.93  million

.   Anticipated  Revenue  from  Property  Tax   (1977) :     $71,485

.   Combined  Mill  Levy  on  Fort  I,upton  Taxpayers:     79.09  mills
City                                   14.50  mills
County                               21.13  mills
School  District         43.46  mills

.   Total   Sales  Fax:      4%    (3%   State,1%  City)"

.   Additional  Sales  Tax  Capability   (City  and  County):     3%

.  City's  General  Obligation  Bonded  Indebtedness
(Excluding  water  Issues):       -0-

.   General  Obligation  Water  Bonds:     $250,000   (as  of  I/I/77)
•   SeverTS¥::em  Revenue  Bonds:                 3Zg:ggg   (as  of  I/l/77)

.   City's  Unused  General  Obligation  Bond  Capacity   (log  of
Assessed  valuation) :     $493,000

.   Median  Family  Income:      $7,912

These  financial  statistics  indicate  that  Fort  Iiupton  has  the
ability  to  obtain  further  general  fund  revenues  within  the
limitations  of  its  legal  taxing  authority.    Although  there  is
probably  little  remaining  capacity  for  major  new  property  tax
revenues,  both  sales  taxes  and  general  obligation  bonding  could
be  further  utilized  to  expand  general  revenues.    Of  course,  this
potential  for  additional  general  fund  monies  must  be  viewed  in
relation  to  the  City's  needs  for  future  capital  improvements
(especially  those  other  than  revenue  producing  utilities) .

*     Source:     Weld  County  Planning  Department.

**    Effective  7/1/77  sales  tax  will  be  2%.
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However,   in  terms  of  available  revenue  sources,  it  appears  Fort
Lupton  is  in  a  reasonably  sound  financial  condition.

1 o , 1. 2  se¥±8±±±±±±±±i±±£i±i±rfuap±±E9p9EE±_mLeng
On  January  i,   1977,   there  were  an  estimated  goo  sewer  customers,
all  but  25  of  whom  paid  a  flat  rate  for  sewer  service.    Current
annual  rates  are  $52  per  single  family  dwelling,   and  $42  per
unit  in  a  multiple-family  dwelling.    All  other  types  of  users
are  on  a  sliding-fee  scale.

The  current  tap  fee  for  attaching  to  the  system  is  $600,  regard-
less  of  tap  size  or  type  of  use.

There  is  now  a  total  principal  amount  of  $70,000  in  outstanding
sewer  revenue  bonds,  requiring  an  annual  debt  service  of  approx-
imately  $9,000.     These  bonds  will  be  completely  retired  in  1985.

In  1976  total  revenues  from  sewer  service  fees  and  tap  fees
amounted  to  $81,800  and  maintenance  and  operations  costs  for  the
system  were  $28,790.     Cash  outlays  for  the  sewer  system  in  1976
were  $38,290  for  maintenance,  operations,   and  debt  requirements.
The  sewer  fund  has  also  contributed  significant  amounts  of
revenue  to  the  General  Fund--$33,510  in  1976.     According  to  city
officials,   this  practice  will  be  discontinued  in  1977.

In  light  of  the  present  obligations,  the  sewer  utility  appears
financially  sound.    Current  service  rates  are  moderate,  and  out-
standing  debt  requires  only  some  Slo  per  tap  in  annual  debt  service
and  will  be  completely  retired  by  1985.     By  eliminating  the  past
practice  of  transfering  sewer  funds  to  the  General  Fund,  furtherfinancial  resources  will  be  available  for  sewer  facility  related
purposes .
The  engineering  analysis  has  suggested  two  levels  of  improvements
for  immediate  implementation.     The  capital  cost  of  the  "minimum"
system  is  estimated  at  $385,000.     The  addition  of  a  reclaimed
water  distribution  facility  to  irrigate  the  community  park  adjacent
to  the  basic  treatment  facility  would  add  S125,000,  and  bring  the
total  cost  for  capital  improvements  to  $510,000.     The  expanded
facilities  are  expected  to  increase  the  1977  budgeted  operations
and  maintenance  costs  of  $28,790  by  Sl9,000  if  the  reclaimed
water  facilities  are  not  provided.    Twenty  five  thousand  dollars
per  year  must  be  added  to  the  1977  budgeted  0  &  M  if  the  reclaimed
water  facilities  are  also  constructed.

|o. 2    RECOMMENDATIONS   FOR   SEWER   UTILITY  IANAGEMENT

The  following  are  suggested  general  principles  for  a  balanced
utility  program.     This  management  process  has  proven  success-
ful  in  preventing  construction  and  operation  of  sewer  systems
from  posing  an  unreasonable  burden  on  residents  of  growing
communities,  and  is  the  basis  for  determining  optimum  financial
capabilities.
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10.2.I utilit Service  Area

The  cormunity  should  lead,   not  merely  follow,   development.
The  community  should  decide  where  it  is  most  economical  and
efficient  to  provide  services,  and  make  known  where  it  prefers
growth  to  take  place.    By  not  annexing  or  extending  utility  lines
outside  the  Town  into  areas  it  does  not  want  to  see  grow,   it  can
avoid  having  to  serve  those  areas.    Conversely,   for  those  areas
in  which  it  wishes  to  encourage  growth,  it  can  build  trunk  lines
into  them  and  save  potential  developers  that  front  end  cost.
This  approach  must  be  tied  to  other  community  goals,  programs,
and  strategies  in  order  to  be  successful.

10.2.2  Financial Policies
Utility  financing  for  growing  communities  should  be  designed

+T`-1..      .11-_     --I_     1_  ___   _  LE.   ,that  "he  who  benefits  pays."     This  approach  may  be  tempered__  ____    _ ------ _   -,`-`^-*J-tJJJ,C=\J

other  community  policies,   such  as  a  desire  to  keep  or  attract
industry  unable  to  pay  its  fair  share,  or  to  assist  develop-
+   ^f   1^,.,   i ---- _   I --,. _J!__   __1_  ,    , ______ _ ,      -_     `.`,    \*LJ,7+,I L    \+t= Yt=L\Jment  of  low  income  housing  which  could  not  be  built  if  a  full

tap  fee  were  required.

This  philosophy  can  be  implemented  by  applying  the  following
policies :

.  Establish  service  fees  based  on  all  cost  of  operation
including  employees'  wages  and  benefits,  maintenance,
and  depreciation.    Additional  costs  may  be  included,
-,,- I     __     _     ___  _   _such  as  a  reasonable  fee
for  services  or  facilities,  provided  to  the  sewerpaid  into  the  General  Fund
utility  by  other  municipal  departments,  such  as_  _   _  __     __      -,,-,, ++ ,, \~.-

office  space  and  vehicles.

Establish  plant  investment  or  tap  fees   (PIP)   for  all
new  customers  or  expansions  of  service,  proportionate
to  treatment  plant  and.  trunk  capacities  the  customer
is  expected  to  use.      (See  10.3.i.I).

Charge  all  direct  costs  of  attaching  to  the  system
directly  to  the  customerj  e.g.,  costs  of  tapping  into
the  line,  and  laterals  and  pipe  from  the  street  to  the
building.

10.2.3   Service  for  New Develo ments

Internal  or  lateral  lines  or  pumps  required
ments  should  be  provided  by  the  -developers.
finance  and  build  them,  passing  on  costs  to
or,  where  occupancy  is  relatively  assured,
permit  a  special  improvement  district  to  be
bonds  paid  back  over  an  extended  period  of
mill  levies  on  the  properties  benefiting.
1_ _     _  ---_ J -localized  facilitie-s  should  not  be  borne  by
large .
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All  extensions  of  lines  past  undeveloped  areas  to  a  development
should  be  financed  by  the  development  seeking  the  service.     Some
of  these  costs  can  be  paid  back  as  intervening  property  is
developed  and  attached  to  the  system.     The  community  should  not
be  committed  to  providing  such  lines  on  request.
10.3    ANALYSIS   OF   FORT   LUPTON'S   ABILITY   TO   PAY   THE   COSTS   OF   THE

UPGRADED   FACIIilTY

The  major  questions  a  community  must  ask  itself  when  considering
its  Capabilities  to  finance  and  operate  a  sewer  utility  are:

.  Can  the  community  raise  enough  money  to  cover  capital
cost  requirements?

.  Can  the  community  support  the  system  on  a  continuing
basis   (operating  and  maintenance  costs)?

.  What  are  the  utility  financing  implications  of  whether
or  not  the  population  in  the  community  increases?

In  developing  a  financing  program,   sewer  utility  needs  for
financing  should  also  be  placed  in  the  context  of  total  community
funding  needs.     Because  locally  generated  funds  all  come  from
the  same  taxpayer  or  user,   a  more  moderate  commitment  to  sewer
costs  may  be  necessary  in  order  to  achieve  other  community  goals.
Considering  that  there  are  many  ways  to  accomplish  funding  goals,
financing  strategy  must  be  used  to  develop  the  most  equitable
system  for  the  users  with  a  minimum  of  future  risk.

Table  lo.3-A  illustrates  the  basic  financial  picture.     The  residents
of  Fort  Lupton  will  have  to  pay  an  estimated  $64,325  annually
by  1981   (this  includes  present  plus  additional  operating  costs
inflated  to  1981)   to  maintain  the  improved  system,  plus  some
amount  to  retire  whatever  borrowing  is  required  for  construction.
The  table  shows  how  much  cost  for  these  two  items  would  fall
upon  each  system  user   (tap)   annually  under  various  assumptions
about  future  growth  and  required  borrowing.

The  remainder  of  this  section  addresses  questions  of  how  capital
and  operating  funds  for  the  system  might  be  raised  and,   in
particular,  the  implications  of  various  population  growth  rates.
10.3.i   Financin the  Pro osed  Ca ital  Im rovements
Total  capital  investments  of  either  $385,000  or  $510,000  would
be  required  to  implement  the  improvements  proposed  in  the
engineering  analysis.    Major  sources  of  of  capital  funding  are
plant  investment  fees   (PIF's) ,  grants,   and  borrowing.
10.3.i.I   Plant  Investment  Fees

A  plant  investment  fee  is  normally  set  by  dividing  the  total
capital  cost  of  the  system  by  its  capacity,  and  determining  the
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pro  rata  share.     For  example,   a  $100,000  system  to  serve  loo
units  would  indicate  a  PIP  of  Sl,000  per  unit.     Where  a
community  is  large  and  wealthy  enough  to  generate  proportionate
shares  of  the  capital  cost,  PIF's  could  fully  finance  its  system.
(10.3.i.I   continued  on  page   63) .
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TABLE     10.3-A*

TYPICAL   ANNUAI.   COST   FOR   EACH   UNIT   ON   THE   SYSTEM

Annual  Growth
Every  Year
Through  1996

Population    NewEachYearTa I.unas  Borrowed  By  City  ForSewerSystemImprovements

PS00195 S150,000$98/unit92 200'000 250,000log 300,000 350   000

10397 114 120
38105715 8781 9286

10397 108102 114108

7520 76 81
9186 9691 10297

942511330 7167 767 81 86 91
131                       35 63

268 7671 8177 8682
150                        40 58 63 67 73 77169                        45 54 59 63 68 72188                        50 51 55 59 63 68206                        55 47 51 55 60 64225                        60 44 48 52 56 60244                        65 40 43 48 52 56263                        70 37 41 45 49 52281                        75 34 38 41 45 49300                        80 31 35 38 42 46

ANNUAL  COSTS :OperationandMaintenance

64 , 325 64 , 325 64,325            64,325 64,325
Old   DebtNewDebt(7*%,20   year)TOTALANNUALCOST 9'17014'718 9,17019,624 9'170                9'170II24,53029,436 9,17034'342

88,213 93'119 97,845         102,931 107,837

*     See  notes  page  62  .
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NOTES   ON   TABLE  lo.3-A

.  All  costs  are  calculated  for  1981,  but  nevertheless  are
close  enough  estimates  of  any  year  through  1996.

.   The  operations  and  maintenance   (0  &  M)   costs  are  those
associated  with  the  land  application  system  and  are  inflated
for  price  and  wage  increases  to  1981.     In  1977  dollars,   th`e
total  operations  and  maintenance  cost  would  be  $47,970.     Inflated
at  5%  annually,   this  would  rise  to  $64,325  by  1981.

New  debt  is  figured  at  being  retired  in  20  years  and  paying
an  interest  rate  of  7-I/2%.    Actual  terms  will  be  closely
related  to  local  financial  conditions  and  bond  market  conditions
upon  issue.

Tap  or  Plant  Investment  fees  are  used  to  retire  as  much  new
debt  as  possible.     For  instance,  with  the  addition  of  50
taps  at  $600  each,   as  much  as   $30,000  in  new  debt  could  be
retired.     In  some  cases wherethe  growth  rate  is  high  and
borrowing  low,   tap  fees  are  aDD|ied  ±o  t._ha  r-r`e+  ^f  ^1A   J^LLare  applied  to  the  cost  of -old  debtand/or  0  &  M  cost-s

.  The  yearly  growth  rate  necessary  to  achieve  the  annual  costs
shown  on  the  chart  would  have  to  occur  every  year.     For  example,
if  S150,000  were  borrowed,   20  new  taps  would  have  to  be  added
every  year  for  the  next  five  years   (or  a  total  of  loo  taps
added  to  the  system  over  the  five-year  period)   for  the  annual
cost  to  be  $76  per  unit  by  1981.     To  maintain  that  annual
charge,   the  growth  would  have  to  continue  by  that  rate  beyond
1981

.  The  source  of  revenue  to  pay  the  annual  costs  is  a  local
decision.     The  Table  simply  indicates  the  amount  needed.

.   The  Table  may  be  adjusted  as  new  information  becomes  available
by  using  the  following  basic  formula:

Annual  Cost  =  Annual  O&M
Per  Unit

+  Annual  Debt Service  -  Ta Fees
Number of  Units on  System

Note  that  the  tables  show  the  remaining  cost,  over  and  above
that  paid  by  tap  fees,   to  be  shouldered  by  system  users.     It
may  be  determined  that  the  maximum  or  "worst  case"   figure
shown  in  the  top  row  of  the  table  is  not  unreasonable  in
terms  of  user's  ability  to  pay.    This  is  the  case  if  no  growth
occurs  and  only  current  residents  are  available  to  pay  the
full  cost.    An  alternative  would  be  initially  to  scale  down
the  amount  of  borrowing,   if  possible.



(Continuation  of   10.3.1.I)

In  the  case  of  Fort  Lupton,  most  of  the  City's  residents  are
already  connected  to  the  central  sewage  system,   so  the  primary
source  of  PIFts  will  be  new  development  that  occurs.     The  City
Pay  choose  to  generate  some  irmediate  capital  funding  by  requir-|ng  proposed  developments  to  prepay  some  of  their  PIF's.     At
$600  each,   financing  even  the  less  expensive  engineering  alterna-
tive  would  require  almost  650  such  PIF's--even  in  a  rapid  growth
situation,   this  is  clearly  an  unrealistic  figure.    While  some
amount  of  capital  funding  may  be  generated  through  prepaid  PIF's,
Fort  Lupton  cannot  count  on  this  source  as  the  major  source  of
needed  funds.

10.3.1.2   Grants  and  Subsidized  I.oans

Grant  funds  are  likely  to  be  available  to  assist  with  the  costs
of  capital  construction.    Because  the  availability  of  such  funds
will  be  important  in  figuring  the  remaining  burden  on  the  local
residents,  this  source  of  funding  should  be  investigated  early
in  the  process  of  deciding  if  and  how  the  Town  should  proceed.

Determine  the  approximate  amount  of  grants   (and/or  subsidized
loans)   available  from  various  government  sources.     For  corrmuni-
ties  such  as  Fort  Lupton,   these  are  the  most  likely  sources  at
this  time:

.   Farmers  Home  Administration

.   The  Colorado  Department  of  Local  Af fairs

.   HUD  Community  Development  discretionary  funds  for
service  lines.

In  order  to  gauge  a  cormunity's  eligibility,   these  funding  agencies
typically  evaluate  the  locality's  ability  and  efforts  to  finance
its  own  system.     For  example,   for  each  community  requesting
assistance  the  Colorado  Department  of  Local  Affairs  takes  into
consideration  the  following:

.  Legal  ability  to  tax

.  Assessed  valuation

.   Median  family  income

.  Current  bonded  indebtedness

.  Total  tax  ef fort

.   Number  of  people  on  fixed  incomes

.  Level  of  user  charges

The  key  element  considered  by  the  Department  of  Local  Affairs,
and  the  Farmers  Home  Administration,  other  factors  being  equal,
is  the  state  guideline  that  a  cormunity's  annual  user  charge
for  sewer  service  should  be  at  least  I-I/2%  of  the  median
family  income.     This  guide  is  used  to  determine  if  a  community  is
doing  its  fair  share  to  pay  for  the  system.    The  figure  can  be
lowered  for  a  number  of  reasons:     for  example,   if  a  town  is  in  a
weak  financial  condition,  or  has  a  large  number  of  people  on  fixed
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incomes.     But  as  a  general  guide,   this  tells  a  community  how
it  will  stand  in  potential  aid  levels  from  the  various  funding
sources .

The  state  guideline  that  i-i/2%  of  a  cormunity's  median  familyIncome  represents  a  reasonable  annual  user  fee,  indicates  that
Fort  Iiupton's  minimum  fee  level  would  be  $119  per  tap  per  year
(i-i/2%  of  $9,047) .     Comparing  this  figure  with  annual  costs
projected  in  Table lo.3-A  above  indicates  that  Fort  I,upton  might
qualify  for  some  grant  assistance.     How  much  assistance  might
be  received  will  depend  on  funding  agencies'  priorities  and  fund
availability.    It  is  unlikely  that  a  loos  grant  would  be
received  from  any  given  agency.    All  potential  sources  should
be  checked  for  assistance.    A  summary  of  sources  of  financial
aid  can  be  found  in  Table lo.3.I-A.   Funding  availability  varies
from  month  to  month  as  new  revenues  are  made  available  or  pre-
viously  obligated  funds  are  returned  for  redistribution.

10.3.i.3   Town  Borrowing

To  determine  estimated  borrowing  needs,  deduct  anticipated
grant  amounts  and  any  immediate  local  funds   (such  as  PIF's
charged  existing  residents  or  obtained  from  a  developer)   that
might  be  allocated  to  the  project  from  the  capital  cost  estimates
for  the  proposed  system.

whenever  possible,   revenue  bonds  should  be  used  to  finance  sewer
System  improvements.     If  a  community  must  borrow  to  finance
utility  improvements,  it  is  desirable  to  protect  its  general
obligation  bonding  capacity   (tied  by  state  law  to  assessed
valuation)   for  uses  inhere  revenue  bonding  is  not  feasible.
This  is  because  numerous  community  needs  usually  cannot  be
financed  from  revenue  bonds   (e.g.,  parks,   libraries,  or  police
facilities).    Therefore,  any  revenue  generating  operation,  such
a§  a  sewer  system,   should  borrow    on  the  direct  ability  of  the
system  to  retire  the  debt.
There  are  limitations  to  this  financing  method;  i.e.,  cases
where  the  cost  of  the  system  exceeds  its  ability  to  generate
revenue,  or  where  general  obligation  bonds  are  not  limited  by
state  statute   (e.g.,  bonds  for  water  improvements).     Even  in
these  cases,   the  maximum  reasonable  revenues  should  be  raised
from  PIP  and  user  fees  to  retire  at  least  a  portion  of  the  debt.
Other  sources  must  then  supplement  system  revenues  if  the  project
is  to  occur.

Fort  Lupton's  borrowing  capacity  for  general  obligation  bonds,
at  the  statutory  limit  of  log  of  assessed  value,  is  approximately
$493,000  at  the  present  time.

10.3.2   Sources for  Financin stem  0 erating  Costs
Funds  to  pay  annual  operating  costs  can  be  obtained  from  a  number
of  sources.    Most  typically,   these  sources  are  service  or  user
rates,  property  taxes  and  sometimes  other  general  fund  revenues.
Approximately  $82  per  tap  will  be  required  of  each  of  the  900
system  taps  to  pay  existing  debt  service  and  the  operating  costs
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of  the  proposed  new  system.

Service  or  user  rates  can  be  the  most  equitable  source  of  funds.
The  beneficiary  should  pay  in  proportion  to  the  amount  of
benefit  received.    Rates  should  be  pegged  to  reflect  the  full
cost  of  operation,  maintenance,  and  depreciation,  and  perhaps
some  portion  of  debt  service  where  borrowing  to  provide  a
plant  for  existing  customers  remains  unpaid.    Tap  or  plant
investment  fees  can  also  be  used  if  necessary,  but  this  is  not
considered  a  desirable  practice  for  paying  operating  costs,  as
it  defeats  the  purpose  of  the  tap  fee.
Rather,  tap  fees  should  be  applied  to  repay  bonds  issued  to
finance  the  added  plant  capacity  serving  the  new  taps.

Because  of  historical precedent,   many  cormunities  do  not  charge
users   in   orot]r]r+ir`n   +A   +L^ -.... __      1___.    -4  ----- `--* -7     -..`-..ir    -vi.LLLL.uiiL iL(==5users  in  proportion  to  their  use,  but  keep  a  low
subsidizing  costs  with  mill  levies  on  property.
particularly  true  in  special  districts  where  high
would  discourage  potential  hookups.     The  argument
1]ea   ^f   r`-^`-_`-I..   i___   __

user  rate  by
This  is
user  rates__._  r_ ...-- LWL   I.uui`uEjs.     -I.'tie   argument  against   thisuse  of  property  tax  revenues  is  that  it  depletes  an  important

source  of  funding  general  purpose,  non-revenue  producing
facilities ,
A  community  can  choose  to  subsidize  rates  from  its  general  fund
monies.     These  might  be  composed,   for  example,  of  revenue  sharing
funds,  sales  tax,   fees  or  licenses,  or  cigarette  taxes.    The
same  drawback  as  with  using  property  taxes  applies.

Most  generally,  however,  operations  and  maintenance  costs  are
covered  by  annual  user  rates.     To  determine  if  a  community
can  generate  sufficient  user  rate  revenue  to  support  the  system,
the  state  guideline  of  I-I/2%  of  the  median  family  income  can
be  used  as  a  general  guide.     While  a  corununity  can  certainly
charge  more  than  I-I/2%,  anticipated  user  fees  far  in  excess
of  this  figure  may  indicate  that  the  residents  of  the  community
will  find  the  sewer  utility  extremely  difficult  to  support.

Sll9  represents  a  reasonable  annual  user  fee  level,  according
to  the  state  guideline.     With  900  sewer  customers,  Fort  I.upton
can  easily  generate  sufficient  revenue  to  pay  the  maintenance
and  operating  costs  of  $64,325  for  an  expanded  system,   together
with  the  existing  $9,170  in  annual  debt  service.    At  Sll9  each,
goo  users  would  raise  over  $101,000  annually.     As  shown  in  Table

leo:#:]F:::t:uE::nus:=:gig::d±: :33:t::£s€:n=±:log:::i::go:os ts ,
and  still  stay  within  the  State  guideline.

10 . 3 . 3  Effects ofPo ulation Growth
Increased  population  can  provide  increased  revenue  through  PIF's,
user  fees,  and  taxes,  all  of  which  can  ease  the  burden  of  support-
ing  the  sewer  utility  on  existing  residents.
A  realistic  anticipation  of  growth  might  encourage  the  cormunity
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to  borrow  more  money  to  finance  its  system,  and  will  influence
the  size  and/or  type  of  system  the  community  decides  to  use.

However,  bear  in  mind  that  increased  population  may  also  generate
needs  for  system  expansion   (necessitating  further  borrowing)   and
that  projected  growth  with  does  not  occur  on  schedule  may  seriously
burden  existing  residents  with  higher  annual  payments  than  had
been  planned.    Recognizing  the  possibility  for  growth--without
counting  on  it  to  carry  the  cormunity's  financing  needs--is  a
necessary  component  of  evaluating  the  corrmunity's  capabilities
to  support  the  sewer  utility.
Table  lo.3-A  illustrates  impacts  for  Fort  L`upton  of  various
combinations  of  borrowing  levels  and  growth  rates.     It  can  be
used  to  evaluate  risk  and  anticipated  cost  per  user  should  the
Town  borrow  money  to  develop  a  system.

1"   CONCLUSIONS   AND   RECOMMENDATIONS   FROM  FINANCIAL  ANAI.YSIS

10.4.I   Conclus ions
The  residents  of  Fort  Lupton  will  have  to  obtain  some  outside
financial  assistance  in  order  to  afford  the  construction  of
$385,000  to  $510,000  of  sewer  system  improvements.     Even  though
the  Town  is  in  relatively  strong  financial  condition,  it  must
be  careful  not  to  overextend  itself  in  financing wastewater
improvements.    With  its  history  of  rapid  growth  since  1970,  other
community  needs  will  likewise  press  for  funds.

In  view  of  the  state  guideline  for  local  financial  effort,  the
citizens  should  anticipate  some  need  to  raise  the  present
annual  user  rates  for  sewer  service.    In  order  to  obtain  grant
assistance  for  the  capital  costs  of  plant  upgrading,  charges
more  in  the  area  of  $10  per  month,  or  S120  per  year  may  be
required.

If  rates  are  raised  to  the  i-1/2%  guideline  level,  and  grant
assistance  can  be  obtained  so  that  the  Town's  borrowing  can  be
limited  to  no  more  than  $300,000,   even  without  any  future  growth,
debt  service  and  operating  costs  can  be  handled.

This  guideline  of  I-I/2%  provides  only  one  indicator.     It  may
be  possible  to  achieve  a  larger  grant;  on  the  other  hand,  there
may  not  be  enough  grant  money  available  and  a  smaller  grant  may
have  to  be  used.     In  that  event,  the  way  the  local  financing
package  is  developed  becomes  much  more  important.     I,onger  term
borrowing,  or  ballooning  the  loan  so  there  are  smaller  payments
in   the   near   +firm  ..7i+T`    1._~__   ______       .        .     _

_____,     _.._    .`.` ..... `,     LLit=L.t=    ciLe    slTLaJ.in  the  near  term with  larger  payments  later  so  that
help  to  provide  a  base,  become  considerations.     The
show what  to  expect  in  this  regard.

growth  will
Table  can

For  instance,   suppose  the  maximum  available  in  grant  monies  is
S103,000   (a  sun  tentatively  approved  by  the  State  already)   and
the  City  wishes  to  construct  the  $510,000  system.     In  this  case
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the  Table  indicates  that  each  user  may  be  required  to  pay  more
than  S120  annually  by  1981,   in  the  unlikely  event  no  growth
occurs .

10 . 4 . 2 ions
It  is  recommended  that  Fort  Lupton  be  sure  of  its  citizens'
willingness  and  ability  to  pay  larger  annual  user  fees.    Doing
so  may  well  be  advisable  in  light  of  the  possibilities  for
obtaining  grant  assistance  with  the  plant  upgrading.
Secondly,  with  some  idea  in  mind  as  to  the  total  amount  of
grant  assistance  required,   town  representatives  should  contact
the  agencies  suggested  above  to  get  an  idea  of  the  likelihood
of  obtaining  financial  aid.    It  appears  something  of  in  the  area
of  at  least  Sloo,OOO  to  $200,000  will  be  required  depending  on
whether  or  not  the  smaller  or  larger  system  is  selected.    Finally,
the  Town  should  agree  on  policies  regarding  its  overall  approach
to  management  of  a  central  wastewater  system.     A  recommended
approach   is=   fli.cr`iic..^A   ..L    I_,_..     ..._._ _-''-`-\~.    ,JJrolt=LL|.approach  is  discussed  in  detail  in  the  Utilit
/1077\        -,,--'|_t_,  _      I

____   -..   `-`=LtlLL   LJJ    (Ile
(1977) ,   available  from  the  Larimer-Weld
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June   30,19./8,                          .

•iig"edt`his   11#   try ®€"|  I?7G

COLORADO   0EPART#E}!T   SF   ttE.ALTW
.Division  of  Admirgistration

\.{s.i:`Ltr\,:\T.`tsh£ELp
Robert   8.   Sick
A5sistant   Directoro   @epartmeilt  ®f  #ea}th
Erivi ronmental   We.al t:h
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A.       EFFLUENT   LmiTATloNs   A}ID   I.ioNl.roRmG   REQulR"ENTs   -sE£   ANY   ADOITloNAI
REQulREJIENTS    UNDER    PART     I  I  I  .

I.      Efflueilt   limitations

Effective   immediately,   €he   quaHty   of  effluen{   dischargred   by
the   facHity   shaH.   as   a   minimum,   meet   the   Hmitations   as   set
forth   below:

There   shaH   be   no  change   in  operation   tha€  wiH   s!9nlflcantly
deteriorate   the  quaHty   c)f   the   dlscharg®   below   that   presented
in.  the   perml t   appl icar`ion.

`  .,I.~~I,`W~ -...- ~ ..,-. I  `1 -.,--, hr-h, ^~.` -" ,i _  , . ,

Monit`Sring   requirements   sh811..b`e.   those   outlined   in   Part   I,   page   3
._1'      ul=JI    __        __       ,   .ot-th.is  permit®
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i!ONITORiNc   REQulREiENTs   -   SEE   ANy   AI]DITIOwAL   REQulRERENrs

1.    Effluent  Llatcaclons

Effective  a§  soon  as  reasonchle  and  prac[1cal  but  no  later  than    July  I,1977,

:#: ##::¥&::8e:fL:::tf:::£hg:f:::by  the  faclllty  shall,  as  a  ndnlmuutp  nee€

2-r-

Flow  -"3/Day(}{on)
•`  `     B-O`D;-`-L`--ag/i--.. ~~ .---- ~`    -`b

total  Suspended  Solids

ngff5
_CEflc£E

ng/1
30~day  Av8.---.t=-i-_

N/A.

to€al  Residual  Chloglne  -  tag/i

Cot}cenE
Li"'.a atiorls
ratlQn

tB8/1
7.`.day   Avg.

N/A

30       .gl            tr5      b_I

sO      .   `8_I              45+     b_I

:_e.ca.1_Celifous  -nudre„100  al   Zoo.     £/           40;   i;
0.5  ul     h/

Hon±jffiune"qHat±

ff:i:qu::::;t±/       iapil!/

m*--------I------_
w.wh. A .¥.9_?.i lL~ ~., „.  JLn,sttan.&janeou9~ ~~

Weekly  ty
or  continuous
Grab

Weekly  jE/       Grab

Weekly                Grab

Dany                 Grab

&±:|b¥::i?::::S¥£:Le:::u:::a:£3:g::/±o::[::gd8r::;;;xplenor§hallCherebea
b}   .    vTsual   observation.

pH-un±tsshaure"ainbecw±ien6.Oand9.°attdshallbemorilcoF;ddai!y
by  a     {jrab                   saTaple.  i/



VE=
EunI
Page4      of      14
Permit  EN®.i          Co-0021440  `

A.    EFFLunr  HmTArlaNS  AND  mNIroREc  REQCIREENTS. (cch-tinted}  i:..'.-:  .:: .

t&/    This  nrdc@tlcm  8hall be  dstertfroed by  the  arlthne€±c iean-.o£  8.q±ulrm  o£     :. :`..
three  (3)   ccmaecutlve  gaaplce  fate.a  ca  8apar&Se  weeke  in  a  30-dry .peat®d     i..I .t '
(rdulmun  total  of  three  (3)  8aples) ;  not  applicable ±o .£eeul coll£oRE "
sea   footnoce;a/.                                                                                          :  ....-....-

fy    "8 -ualeaclon 8hm be  de€endned Sy  €h®  ati&hmc±c .near..o£ .8 qindrm
of  three  (3)  cotteectl£±ve  sapl®9  taken  on  s®pa#ace  dny&  dr  a  7-dffir paded
{.qhi8rm €otal  of  three  (3)  eagles);  n®€  appuechle  to.£acal  c®Hform-
gee  footnote £/ .-.-

-±t -Averages  for  f@.cud  collfo"  gha.u be  defeuted  dy  Ch& .geonecrlc "ri  Q€ a -.T~
rdrdnrm  of  three  {3)   coaaecuelve,  grab  gxple;Gf  t:.cken  durfu€  geptura3®  waGha r -..........

. ~  i:a:ffco#dp:a¥8hi:a;.dTj. g¥®:¥g=g=¥:tgrs¥c£:::a:§;\t¥t£}.:. in, ¢ `   .. .
-          -      *-*-.

a/    try  siQgla  analysl3  aid/oT  tis+I.:]grmnenc  bey6zBd  th±S  undeacle8  8hckE  b®   :       I.-~
•`...-..

coaeldeaed  a  violatioti  o£  She  €ondlEloae  givf  €h±8  p®ap±£.

i/    Quatterly  saples  Shall ba  enllec€cd  difrdng  €he,  rsn#ha a£  Jantny>  APT11®
Jtrty, -md`Ocfober.1.£  a  contrfu"uel  difischa¥8e  Occurs.     I.f  cha  dfachag8e  occtit8 ..-.

•       on  an  in€srulttent  baels,  the  qunrtsBrly  3a3aplG  shall be  collaeeed  during
the  period  vhea  Ehac  incegrdctem€  dischtlrge  ®cc€£rs®                                                    `.. +~

i/    See  d©flritloae,  Paac   8.

ff:8in::di::°aan:°y=e#::¥d:g.A:&;&rfu=i@:¢b:€chflthrge:ri=gifea¥&=e=qTi::tr
co  for  tfils  paramtef  ±n.  t=he  dischargffi.                                                          I.

i/      Total   Resldtia]!   Chlorine   shaH   be  measi!red   if  ch.lorin€`tion   is   used   ln   the   `
treatment   Process.
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a.        MONITORING   AND    REPORTING

I.      Representative   Sa`mp"ng

Samples
of  the

2.

*::15of    „
Permit   No.:      CO-0021MO

and  mess:ijrements   taken   as   required   herein   shaH   be   representative    .~-`..
volume  and  nature  of   the  moi`itored   discharge.

Report lng

Moni¢oring   F.esuit§   obtairied   during   the   previous          month     shaH   be  sumuarlzed
for  each   nro!3£h   and   reported   on   a   Discharge  Monitorlng   Report   Form   (SPA  No.
3320-I),   postmarl`ed  no   later   than   the  28th  day  of   the  nronth   foHowing  the

i:in::e5::c:::::€:::u:: : : :#;  DT::h:;;:,t,  ::g,[tb:sr:::r::dfpr;:p:::a,tge76s,, gned
copies  of   €hese.   and  aH   ot:her   reports   reiiuired   herein,   shaH   be  submitted
to   the   Regic}nal   Administrato.-and   the   State  at   the   foMowing  addresses:

Colorado   Department   of  }leaith          U.S.   Environmental   Protec€ion  Agency
Water   QuaHty   Control   Divi§-`ion        1860   Lin3o!n   Street   -Suite   9t}0

•+.-'     ..    42to  -.£ast~  Itch...Avenue                                      ncin`far      r^I~-m].    a-`ife.`-

;::;a::.;®i';::a:Vat:g2ti                      2:::::;^£?' °gr:8:_!9£9?.t.„vt;,  ,   i,`il`jr3oo  oi7£4u                            Attention:      [nfc`rcement   -Permlt   Program

Oef in i t lons
a.     A  "composite"   sample,   for  ronitoring   requirfmentsg    Lq   defined  as   a

minimum  of   four   (4)   grab   Samples   coHecced   at   equally   spaced   two   (2)
hour   intervals  and  propor€ioned  according   to   flow.

b.     A  "grab"   samtplcg   for  ronitoring   requirements.    is   defined  as   a   single
"dip  and  take"  sample  coHected  at   a   representa5Lte  point   in   the  discharge
Stream,

c.     An  "instaritaneous"  measurem@n"   for  monitoring   requiremencs,   is  defining
as   a   single   reading,   observation,   or  measurement   using  existing  coni€ori,ig
fac i I i t i es ,

4.     Test   Procedures

Test  procedures   for  the  analysis  of  poHutants   shaH   conform  to  regulacion5
published   pur§uant   Co  Sectio,1304(g)   of   the  Act,   and  .Colo.rado  State   Effluent
limitati?n!   (4cO),   under  which   such  procedures   may   be   requir.ed.

Recording  of  Results

For  each  measurement.  or  sample   taken   pur5uant   to  the   requirements  of
this   permit,   the  permittee   shall   record   the   foHowing   information:

a.     The  exact   place,   date,   and   tipre  of  sampling;

b.     The  dates   the  analyses  were  p.er formed;

c.      The   persor,(s)   who  pe.quformed   the   ana}`/Ses;
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d.      The   analytical   techniques   or   methods   used;   and

e.      The   results   of  ail    reqiiired   analyses.

6.      Additional   Monitoring   by   Permittee

lf   the   pp.rmi€tee   monitors   ally   poHutt`int   at   the   location(s)   designated
herein   mere   frequently   than   required   by   this   permit,   using.@ppro..ed
analytic@l   methods   as   specified   8br)ve,   the   results   of   sue.h   ma!iit®r{ng
shall    be   inclu`ied   in   the   calculation   arid   reporting  of   the   values   re-
quired    in   the   Discharge   Moiiitorinq   Repo„   Form   (SPA   No.    3320-1}.
Silch    increased   frequency   shall    also   be    i.ndi{:.a[ed.

7.      Records   Retentiori

AH    records   and   information   resulting   from   the   militoriiig   activitie.;-'`.,..-,`.....-I,-

required   by   this   permit    including   aU    records   of   analyses   performed
and   caHbration   and   nlaintenance   of.   instrumentation   and   recordings   from
continuous   monitoring    instrlimentation   shalt    be   retai7ied   for   a   minimum.
of   three   (3)   years,   or   longer   if   reque5ced   by   the   Regional   Administrator
or   the   Scat.e   Water   Quality   Control    Div!.son.
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1.   The   pormittce   sbal!   achieve   compliance   with   t!te   effluent   limifation8   specified   for
dischange5 in accordance `vith  the following schedule:

:i:e:;rT;6;e:a;:a:[t::bTt,,:;:s:::c:e::,:h;:s;::3,::t::::.v:yj::,::::tatth[aonn
plan   for  an   abatement   program  designed   to  achieve   the  eff luent   Hmtt.ations
specified   in   ti.Iis   permit   for   d!schar§e   from  outfaui.0.Ota
The   impiemeritation   plan   §haH   c¢anslst   of   an   outline   ®f   .intendsd   design,
const"ctlon   and  operation,    Including   a   f.ompuance   sch®dul®  .se€ting
forth   the   da€e5   by  which   camp.Uance  with   thi2   effluent   Hmltation§   wHl   be
reached.     The   compHance   sch¢dule   shaH    !ticlude,   where   @pproprlate.   dates   to

f±r.nmntieL±     +L^    .I.`1`_..ill_.

d}      comencement   of   gh6,1;£ruc±ion

:i   -:::gi::i::  ::  :ii.O::i;i:i:{i.:ion  phases                   .                 -rty ---,..
g)      at5ainment   c)f   operat!,ona}    le.t/ei

upon   app¢proval   of   the   lmplementcition   plan   by   ths   permi€   lssulng   authority,
the   schedule   of   compl{ance   shaH   become   cSnd{±iqns   ®f   this   permit.

2.    No  later  than  .14   calcndaJ  €185.s  followin6J  a  date  ideritifi¢d  fn  the  above  §chedu!®  of
compliance,   the   I)ermittce  Shall   Submit   ciiher  a  rc.port  of  pl`ogress  or.  in  t,he  case  of
§pocific  aclLions   being  required  b.v  jd.entiriod  dates,  a  v.ritten .notice  of  compliance  or
noncompliance.  In  the  latter case.  the  natico Sliall  include  the  cause  of noncompliance.
any   remedial    actions   tflh..cn.    aml   the    nrobabilitv    clf   maalino   l`hm   hat.+   -^L^i..t-I

probability   of   meeting   the   next   scheduledrequirement.

Con)pHance   and  `in.tgrlm   report.ing  dat.e5   shaH   be   for  perlods   not   to  ex.;eed
nine   (9)   months   and   to   the  extent  practical   shaH   faH   on   the   ia5t   day  of
March,   Jime,   Septembero   ,rind   D`ecerr.ber.

3.      A   completect   Standard   For.m`A   -Municipal   Section    iv   Indus.trial   Waste
Contribution   to  Mimicipal   SySt.a.in  shaH   be   submitted   for   each  major,
industrial   discharger  within   12()  dayri  of   th€   tlffective  date  of  this
permit..      (See   Part    lu    !ndustriai   Wastes   of   this   p:rmit.)
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I.     Change   in   Discharge

A"   discharges  authorized  herein  shaH   be  consistent  with  the  term§'.and    .
conditions  of   €his   permi€.     The  discharge  of  any  poliutant   lden€i.fifd       `
in  this  permit  rare   frequemtly   chan  or  at  a   level   in  excess  of  that.    '
authorized   shaH   constitLit:e  a   violation  Qf   the  permitr.     Andy  anticipa€e!d
facil icy  expansions,   produgtio#   increase*   or  pro€erss  codifi-cati®ms
whlGh  wHl   result   in  new,   different.  or   inc.reased  discharges  or  poHutan€s
must   be   reported   kay   sumbiss!on  of  a  new  NpaES  applica€ion  or.   If  Such  chenges
wHl   no€   violate   the  effiuene   limitations   spec!fied   in   Shls   permit.   by.
notice   t®.  the  permif   issuing   au€horify  of  such   chamg£S.      FgHowlng   Such
natlce,   She  pemie  may  b®  medifled   to   Specify  and   iimic   any  poHutan€S
not  !Srevious]y   "mited.

2.     Noncomplianfe  Notification.

If.   for  any   reason,   the  perfflit8ee   da®S   floe   comply  Wit:h  any  maxlmun  effluent    '.
-Hmlt:atlan   specified   !n   this   pe±rmit   the   permitt®e  shaH   provide   She..&ap`:ional

Administrator  and   the   Scats  wish   €he   foHcjwinc}   infarmatinn_    !n  wf it.innnu ,.,. I,.al.aiu[    a.]E   [nt3   State  W8Cn   €ne   foHcjwing   information,    in   Writing,.
wichin   five   {5)   days  ®f  becoming  aware  of  Such   a.ondition:

a.     A  des.€,ription  of  the  discharge  afld  cause  of  n®ncompliance;   and

I.     The  perr®d  af  n®nfomptiangg,   in€iuding  exact  dates   and   ¢Fmes;   oro   lf    -
not  corrected.   the  aFtticipa€ed   time   the  r!oncCimpHance   is   expegfed
Co  concinue,   and   seeps   being   €akeii   €o   reduce.   el iminate  and   prevent+
.recurrence  of  the  noncomplying  discharge.

3.      Faci!it'ies   Operation

i.Phs  permitteG   shaH   a€   aH   €ine§   maintain   in   good  working  Order  and
opei-ate  as   efficiently  a.S   pas§ibt@.  aH   Creatr#ent  or  control   facHities
or  systems   instalied  or  used  by  the  permittee  t®  achieve  compHance
with   the   terms   and  conditions   ®f  this   permit.

4.     Adverse   Impact

Thae  p8mlttee  sitaii   take  3H   reagonable  seeps  to  minimize  any  adverse
impact   to  navlg{]ble  waters   pe5ulting   from  noncompl iance  wich  any.
effluenc   limitations   SpecifiefJ   in   this   permit,   including   Such  acceleraced
or  additional   moni€®rin.3  as   necessary   *o  d®t@.rmine   the  nature  and   impac€
of   the  nonfompiyin§  discharge.

5.      Bypassing   (see  additional   requirements   under  Part   111)

Arly  diversion   from  or  bypass  ®f   facil ltie§   ffiece§sary  to  main€ain  com-
pHance  to.i.th   the   terT!S   and   cc)ndition5   of   €his   perml€   is   prohibieed.
e*cep€   0)   where  unavoidable   t®  prevent   loss  of   life  or  severe  property
d`qmage,   or   (`ii)   where  excessive   s€®rm  drainage  or   runoff  would  da.mags
any   facilifies   necessary   for  compliance  with   She  effluent   limitaci®ns
and  pr®hibisions  of  this  pemit.     The  permitcee  shaH   promptly  notify
the  Regional   Administra€o.I  and  the  State   in  writing  of  each  Such  diverslon
Or  bypass.
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Solids,    sluciges,    filt.a.r`   b€Ickwash,   c)r   other   poliutants    rei.]ioved    in   the   course   of
trecitnient   or   contl..ol   of   \..;astcwat:cr5   shall    be   dig,po5eci   of    in   a   mamier   silc.h   as   to
prevent   any   poilutarlt    from   suf;h   riiaJ:eria!s    Fr`om   enterintj    `5tate   waters.

Power   Failures

ln   order   to  maintain   camp"arice   +`,'ith   the   effluent    limitations   and   prohib`ition§
of   this   permit,    *ihe   permittee   5hallr

a.       In   accorclanc.e   with   the   Sched'L^ale   of   Coinpliance   contained    in   Part    I,    provlde
an   alterliaf i`#e   power   soijrce   suf:f icient   to  operate   the   wastewater   control  and
I  ift   station   t~aciiities+

8.      Any   discharge   tc3   the  waters   of   the   State   frLim   a   point  .5owrce   or.her   than
specific{iiiy   authorized    is   prohibited.

8`         RESPONsl8lLITl€S

I.       Right`   of    Entry

Tr,e   permittee   shaH   al  !o.j\I   the   head   of   the   State  watt}r   fjol!iitii]n   ctintr.ol   agency,
the..   Regional   Ac!r,iinistrator,   and/or   their   aljtt`orized   represent.atives,   upon   the
rdr.esentat;cn   of   cr&i.dential5:

a.      To   enter   upon   the   permit.tee'S   premises   where   ar}   effluent   source   is
]rjcated   or   in  which   any   records   are   required   to   be   kept   under   the   termi*
and   co.1ditioris   of   this   i)ermlt;    anc!

b.      At   reasonable   times   to   hav.e   access   to   and   copy   any   recor`uls   required   to   be
kept   ur`der    the   I:erms   anci   conditions   of   this   permit;    to   inspect   any
riionl.toring   equipment   or   monitor.ing   method    required    in   the   pe.rmit.;   and
t:a   sample   ally   dish-.harge   of   po]  I'dtants.

Z.       Tran§f.`er   of.   Owner€ihip   or   Contru'l

ln   the   eve.nt   ctf   c-:r!y   chaiigf=    in   c¢ntrol   or   ownership   of   f@cHities    from  which   the
authorized   discharg€`s   cmanate„    tha~   per.in:ttee   shaH   riotify   the   3ucceLiding   owner
or   c.or,trol!t3r   of   the,   exist,i..!nce   f3f   this   permit   by   le'tcer,   a   copy   of   hlhich   shall
bf    f'or.~sr`tied   to   the   Re{'3iona.I   Aclml'nistrat.or   and   th¥   State   water   poHution   control
agency.

Avai]arjil  icy   of   Reports

Except   for   data   determi'ned   to   be  confidential   under   Section   308  of   the
Act   and   Regulations   for   the   State   discharge   permit   system   {506)9
aU    reports   pre[)area    in   act;orc!ance  with   the   terms   of   ttiis   permit
shall    be   {ivailable   fc.r   public    inspE!ctiort   at.    tht3   off.;ces   of   the



EI \,/            Page  '0   ®f   '4
Permit   N®;   CO-o02144o

State "ter pollution  control  agency  and  the Reg`iounl Adrful8tratog.
As  required by  the  Act.  efflueat  data  ,qhSl]J_`  not  t]e  considered
coafldenthal.    mowlngly araklng  any  fad.se  gtatemeut  on`.any  Buck
report quay  result  in the  inpeslt.ion  Of  Grininal pemltles  &8

-    provided  for  in  Section  309  of  the  Act3  and  Crs  (I,973}  25q8rflo ....

4.    remit ifedlflcatioa                                                                 .:.co   ..   .

After  nctlce  and  qpporfetinlfagr  fop  a-hearing,  this  perfut..ap.be     . r,
modlfledS  Suspended,  or  revcked  ha whole  qr  in put .during  lt8. term .
for cause  incinding,  but  not  .united  to,  the  foliowlng:   .„ .

a.     Vlolrfelon  ®f  any  Cerms  ®.r  coaAlitfrorL3  of  fhig  pendt;  ~..`   .

•...,.-..   b.     Out&inlng  thl®  pendt,  by  ff¥,..'`isrepreseHtation  or  fAflne.to.di&clos®   .    -
fully  all  rel3unut  `f8efes;  or

co    A  change  in  any  c`ondltiSft tfut` requlr.es  either  a  temporary  or
permfLneqit  ieductLon  ot.  elinjrmtLon  of  ¢he  authorhaq=d  ckl,3ehang®.

5.    Iao[1c  tolliriaat8

NotwlthsSamd±ng  mrfe  H,  Bth  above,,  If  a  t,exlc  ef£1ti©nt .8tandarq       `
or  prohibl,tion  {ineludlng  any  scthedule  of  comE21iance  speeifhed  in     . .
streh  efflnent  ,Bteandard  of  pi~obife±faien)  ig  eat,&blished  under .Sectloa   .
307(a)  of the  Act  roe  a  tGt`s.i,e  pollutant  which  is  present  in the
dl3change  and  Such standard  or p-fchibitlon  1S  unore ` Stringent  then
any  1±nltatlop for  such p®j.iutanti  fro thlg  pc.I.mit  i:big  permLt  ahall
be  revised or mdlfled  in accords,a,i:a with the  toxic  effluent  Standard
or prchlbitiQn and the perm±tSee  8o notified.

6.    Clvll, and Crlmlcal &hafroillty

•   ix,cape  a8  provided  in  pendt  coniltlons  ®n  tsypasshag"  (Pa.rfe  H.,  A-5)
art  'Pctwer FallureB"  (Parib  H,  A-7),  nothing  ln this  pe,nit  sham .-   be  construed to r.elieve the permlttee  from civil  or criniml penaltle8
for  n®neoxpll&aee.

?.    Oil and Hazardous  Sut!stance Ei;bluty

Wothlng  ln thl8  pernlt  Sham be  constmed  to  preclut®.tl::Le, ingi;1tutlen.L .-.,
of any  legal 9ctlon or relieve  the  permltt€a  free any rcaponslbllltles,
lidb"tle8,  ®r g€Baltle3  to 'to.4uch the  permlttee  1& .or my b®  Subject
under  See:tfon  3J.?.  of  the Act.      .

8.      S"ba`C®Law8        .

ifett:.ing  in .Shl3  peirmit  shall be  con8true€1 to preglnde  the  lnstitutlon
of  any  legal action or relieve  the permittee  i;ron any respensib"tles.
Iinbuities,  or permlLeies  established pursufint  to any applicable  State
law  or  regulati.on  under  &tifehorlty  preserved by Section  5ro  ®f  fthe  Act.
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9. ;thap®r\y Rights

The  issuanc®  or
I)ropetty. or any
or any  Invasion
rt,gu!'ations.

to.Sauerebi!ity

v,          PAF'T II

l`:ipr.      11      .ir     14
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tl`i8  pt.rmit dons not c.t}nvey any proiii.ray ri#hts in oitl`er real or pt.rsonal
c.xcl`isivc  iirivilcgcs.  nor door, it authorize any injury to private proprirty

L ,,,-- „,--_ ,---. _LL_I     _  __   ___        `     ,   -. -_  --_ .--, _---_--1-``.'`+'``,
of iiorsonal  righl`.±, nor any inrtinbri`ment a)f I.'¢deral. State u.r local laws or

The  paevi§!on§  of  6his  rjarmit  are  severahle,  and  if any  provision  of this  riormit. or the
amlica{i®n   of  any   provision  of  this  permit  t®  any  cairf..ijm.stance.  i§  held  invalid,  the
applieation  of Such  pF`fj¥i.qjon  to  other circumsfanccsb ar,id  the  remainder of this pem`it,
ehall not be affccced themby.

-.-          FART «I

OTIIER ItEQEJIREMENTS

Additional   Bypassing  Pequire.ments

{f,  for  other  reasons®   a  partial   or  complete  b}fpass  is  considered
necessary.   a  request  for  s`Ich  kypass   shall   be  siLd`bmitted  to  the  State  of
Colorado           and  to   the.Environmental   Protection  Agency  at  least  sixty

n\   A9,,.   ut`..`..L_   -.   dL_   _______.   ,                     ~ ....-`=-__-`-`.   ``-g`..,+,,    \^\,    ,+1\®~   a
0)  days  pn.or  to  the  proposed  Etyj;ss. ~If  tl.ie  proposed  bypass   is
J~J,I    in-.,__I,.L,_    L   _    -,   _     -`      ,---.aged  accr?Ptab]e  by  tha  s'tate  of`r{;ai.ai,adt-,.-. `-r.'r'--`  -7ru-.   ia
......... _   A____         ,.       .                                                               and   by   the   Environmental"`-'_    -,,,, \1     LI,,  ,  I  I+,,I,,ti

rotection  Agency,   the  bypass  will   be  aHowed  subject  to  lim.tations
___  _  __  J     I     _      J   ,            J ,,,--     _

igg::;:  by  the  state  of  -.Colorado         andii;  i;;i;;n-in;;t;1""i;;i::;ion

lf®  after  review  and  considerati.on,   the  proposed  bypass   is  determined
to  be  unacceptable  by  the  State  of  Colorado              and   the  Environmental
Prat,ection  Agency,   or  if   limi€ations   imposed  on  an  approved  bypass  are
violated.   su.cfi  bypass   shall   be  consi.dered  a   violation  of  thl.3  permit:
and  the  fact  t.hat  application  was  made,  or  that  a   partial   bypass  was
approved.   shaH   not  be  a  defense   to  any  action  brought.thereunder.

Percentage  Removal   Requirements   (Applle3   [o  Sewage  Treatmen€  Plant:§  only}

lf  not  present'y  belng  compHed  with,   effective  as  soon  as   reasonable
and  practical,   but   no   later   than  Jul`/   i,1977,   the   arithmetic  mean  ®f   the

I:::I.!9:5,=nq   €he  Total   Susperlded   SoHds   conce.q€rations   for  eff luent  famn...u.   .u..pti~.Iut=u   .uuq5   conce.q€ratlons   for   effluenc   sampies
lod  of   30   consecu€}ve   days   5haH   not  exceed   t5  percen€
mean  of   the  colicantratlons   for   imf luent  samples   couected  at
same   tlme5   during   the   same   period   (85   percent   removal).
hA      +-      *L`_      _.__.   _   _        -             _    ,                 .   .        _

collected'ln  a  per
of   the  arithmetic
approximately   the
This    ls    ln.     addition   €o   €he   ccmcentra€!®n    limitations   on   Total    BOOS   and

_     __ ,.,- ®     ,-,.-- w.,.I.I-rt=]   iuu     `ci2   perGen[    removal

Total   Su5perided   Sollds.
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OTHER   REQulftEMENTS    (Continued)

lndilstrl.al   Wastes

A.      Each  maj.or  contributing   industry,   if  not   previously   indentified.   must
be   Identified  as   to  quaHtative  and   quantitative  characteristir.s  of  the  discharge  ,
and   production   data.      Such   information   shall   be   submitted  within   one  hundred
twenty   (120)   days   of   the   issiiance  of   this   p@.rmit.      A  major   contributing   industry
is   defined  as   an   indusfrial   user  discharging   Eo  a  municipal   treatment  works   that
satisfies  any  of  the   foHowing:      (1)   has   a   flow  of  50,000  gaHons  or  more  per
average  work  day:   (2)   has  a  f low  gi'eater  than   f ive  percent  of  the   flow  carried
by  the  municipal   system  receiving   the  waste;    (3)   has   in   its  waste  a   toxic  pollutant
in   toxic  arirounts   as   defined   ln   standards   issued   under   Section   307(a)   of   Publlc
Law   92-500   (not   publistled   as   of   December   I,1975).

8.      The.   permit.t@~e   must   r`otify   the   permitting   authority  of   any   new   intro-
ductlons   by   new  oi.   a.xisting   5ourc.,¥S   or   any   substantial   change   ln   pollutants   from
any  major   industrial   r.oilrce.      Such     notice  m`ist   contain   the   Information  descrlbed
in   `]A"  above   and   be   forwarded   r!.o   later   than   sixty   (6Q)   days   following   She
.Introduct..i.on  or  change.

C.      Pretreatment   S.tandards   (40   CFR  Part   128)   developed   pursuant   to  Section
307  of  the  Act   require  that   under  no  circumstances   shall   the  permittee  a"ow
introductior.  of   tbee   fo"owing  wastes   into   the  wast:a   treatment   system:

(i)     Wastes  which  create  a   fire  or  explosion  hazard   ln  the   pub"cly
owned   treatment  works.

(2}     Wastes  wh`ich  wiH   cause  corrosive  structur'al   damage  to  treatment
works,   but   in  no  case,   wastes  with  a   pH   lower   than   5.0,   unless
the  works   are  designed   to  accomunodate   such  wastes.

(3)      So"ds   Gr   vi.scous   substances   in   amour`ts  which  would  cause
obstruction  to  tlie   flow   i.n   sewers,   or  other   Interference  with
the   proper   operation  of   She   publ ic]y  ownH3d   treatment  wor!ts.

(4}     Wastewaters  at   a   flow   r.ate  andr'or  p®uutanc  discharge  rate
which   is  excessive  over   relatively  Short   time  periods   so  that
there   is   a   I:reatment   pr.ocess   upset   artd   sutssequent   loss  of
treatment  eff icienfy.

Viola.aions   R.esultjng   from  Overt®adirig

Should   there  be  a   violation   of  any  conditions  of  .this   permit,   the   Environmental
Protection  Agency  has   the  aljthority   under   Section  J102(h)   of   the   Federal   Water
PoHut€on   Control   Act  Amenc!ments   of.1972   to  proceed   in   a   court   of  c.ompetent
jurisdiction  to   restrict  or  prohibit   further  connections   to  the  treatment  System
covered   by  this   permit.  by  any  source.a   not   utilizing   the   system  prior  to  the    .
finding  that   such  a   violation  occurrecl.      It   is   intended   that   this   provisiori'  be
impleme~nted   by   the   Agency   (or   the   State)   as   appropriate.
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Test  procedures
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shall  cenfoan wlch  ehoge  procedures  9p®c±£±ed  18
p    V01ne   £8^   Wtrmh®p   lQa      A.4L,..I__    .+       .A__

_   .~._..  ._yh,.  t,dutEtiurEa  gp®cl±-led  la  the
oltne  38,  W"t8er  199,   Or.tober  16,   1973.     These
the.  use  o€  one  o£  Che  foll®wlng  refereace§3prd€eduref  involve

1®     "SgaedaLad  FTrefhods   fo'r  tttie  E3sardn8&icn  of  Water  and  Wa3te
Wassz',"      13ah  ffdl€±cmp   1971.

2.     "as",'®  chnudi  Book  of  Standardffi®  Pars  23,  Water,   A€ncspherB7
chalysisS   1973.

3.     "ife€h¢ds  ,for  theulcal  Analy¥1s  of'  Wate¥  and  Wae€eg,"  "„
Enutron"r.Gal  Prc}£ect±Sn  Ag®ney.

Expaacioa  .te#ulrecencs

Pursuant
reqtrired _____.a...a  Ou.u  i.d4ancial  pLaatng  for  expaasfo
o€  tfae  tTea&aetit  b-eEke  whet+i®ver  a.hgQughput  and  treacaeat  I®aches
elghfty..{80)   percent  ®f  de8igr.a  capa€1ty.     'theneva¥  altiefty-£ive   {9S}
percenf  of  either  the  hydrau.lie  og  orgardc  capaclcy  of  the  tgeatmat
wollco  ls  cet,  tbe  perfutfee  ghedl  a.9unnGe  cotret"ctfca  of  che
I.a.ce§sary  traateenc  expang:£®n.

In  -ule  cage  o€  a  "nrdclpat±ty,   con8tsoct:±cn  may  b®  coqneQced,  or
bdldln8 !3eunt  ls8unca  ttljRy  b®  tendna€®d,  unt:11  Stlch  eoa8t"cg±oa
i§  iat€1ated.  excep#  £tR€  build.tag  perfu€S  rty  con€inue  Co  be  18gued
fo¥  aHF  ctmascruc€1oo  which  would  not  have  fhe  effecc  of  increasing
€he.  input  of  sewage  to  the  mru±G±pal  Cgea£REat  wo€ka.

Withla  t!lree   (3)   tco!ichg  afteg  £.h®  date  of  psrfu€  1£8uance.   a  £1otJ-
ueastidnB  device  shall be  lngcausd  to  81ve.  rep.feseac.at±vp.  values
®f  effluent,  valune  &t  gcdse  poise  in  the  plane  cireut£,  |£  ao€  already
a  pat't  o£'  the  #astgwate&.  piant.

untH   adequate   c;Opacity   is   provided   in   the  coHe¢tion   system  and   the
wastew.leer   i.re€3tment   facHities,   additional   taps   to   €he   system  wUl   be   :  !
`,:em.\:eearira':ear;eord=9"f2.Ot==:`;:r-;==;:==:±=P=x=e°e=n2e5S!as==m.,='::y

one  year  period.

to  Colorado  laRT,   £'.R.§¢   1973  25-8-50i{6},   She  pendttee  ig
to  faltface  eng±neetiz}g  and  I.±aamelal  plaatng  for  expansfoa
g2afaetLt   b-t3rkja   tLa~haAfi`m-   *L_..._L_     ._
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0TttER   REQUIREMENTS    (C®ntinued}

At   the   request  of  the   Re.gion@l   Administrator  of  the  Environmenta'l
Pr®tect§rjn   Agency  or  trGe   Director  of  the   S€@te  Water  Quallfy
3ontrol   Div€§i®n,   the  r,grmittee  must   he  ahle   to  Show  proof  of
the  accuracy  of  any   f low-neasasring  device   used   ln  obtalnlng  data
submitted   in   the  manit®riiig   reportp     The   flow-measuring  device  must
indicate   ",@lu®s   within   t@.ae   perc;eat   Git..   €tie   actual    flow   being   mea§urSd.

The   "mitations   statec!   in   Part   I,   Sip,ctlcm  A,   are   a:alculated  ®n   a.h®
basis   of   9r`oss   ma~asurei7p;=nts   of  ifach   parame.tar   in   the   designated
discharge   regardless   of`   the.  quantity  and   qual icy  of  these   pffir#,iT:rmet®rs
gn   the  pian€   Inflow.

!f   the   pg.mitt®e   des!re§   €o   confinue   to   dis€h+€irge.   h6-J-hs--haH.: ..-.- ~  `-
re@pply  uBtt   least   180   da`/a   before   this   pel.mi¢   expires.

Within   80  days  of  tha.   I§suance  of  this   permito   the.  permittee  shall
file  a  statement  with  the  Environlnenta\   Pro€ectiom  Agency  and  ttie
Statt:  of  Colorado  which  shall   contain  the  name,s  of  the  person  or
perBc.ns  who  are  design@€ed  to   report   condi€ions  as  noted   in   Part   .
Ii,   Se!citon   A,   Paragraph  2a   (Noncomp]iance   N®tgfication),   and'as   .
noted   in   Part   li,   Section   a,   Par@graph   7   {'Cil   and  Hazardous   §ub-
st8r!ce   L lab i i i ty} .
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STATE   OF   CALIFORNIA   DEPARTMENT   OF   HEALTH

GUIDELINES   FOR   USE   OF   RECLAIMED   WATER   FOR
SURFACE   IRRIGATION   CROPS

Reclaimed  water  shall  meet  the  Regional  Water  Quality  Control
Board  requirements  and  the  quality  requirements  established  by
the  StaLte  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, ehapteF  V,
Sections  7583-7622,   inclusive,  California  Administrative
Code .

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
re`view  and  approval.

4.    All  reclaimed water  valves  and  outlets  should  be  appropriately
tagged  to wan  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.



8.

9.

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  minimuri  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.

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

11.    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   CAI.IFORNIA   DEPARTMENT   OF   HEAI.TH

GUIDELINES   FOR   USE   OF   RECIAIMED   WATER   F`OR
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 .
The  discharge  shall  be  confined  to  the  area  designated  and
approved  for  disposal  and  reuse.     Irrigation  should  be
controlled  to  minimize  ponding  of  wa§tewater  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  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-C6nnections,"  Title  17,  Chapter  V,
Sections  7583-7622,   inclusive,  California  Administrative
Code ,

b.    Plans  and  specifications  of  the  existing  and  proposed
reclaitred  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
shoulq  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  ctonspicuous  warning
signs  with  proper  wording  of  suf ficient  size  to  be  clearly
read.    At  golf  courses,  notices  shoul(I  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-
lie  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  minimuri  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  putlic.
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STATE   OF  CALIFORNIA   DEPARTMENT   OF   HELTH

GUIDELINES   FOR  WORKER   PROTECTION
AT   WATER   RECLAMATION   USE   AREAS

I.

2.

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  mihimize  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.    There  bottled water  is  used  for  drinking
purposes,  the  water  should  be  in  contamination-proof  con-
tainers  and  protected  f ron  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.     Prec'autions  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  ls  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
othervl8e  marked  to  differentiate  reclaimed  water  from  domestic
or  other water.
a.    There  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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