WASTEWATER MASTER PLAN
FOR THE

PUEBLO WEST METROPOLITAN DISTRICT

MAY 25, 2017

WASTEWATER MASTER PLAN
FOR THE

PUEBLO WEST METROPOLITAN DISTRICT

JVA, Inc.
1319 Spruce Street
Boulder, CO 80302
phone: 303-444-1951

JVA Project No. 1770.8c
MAY 25, 2017

TABLE OF CONTENTS
EXECUTIVE SUMMARY .............................................................................................................. 1
INTRODUCTION .................................................................................................................... 1
PLANNING AND WASTEWATER PRODUCTION .......................................................................... 2
INFLUENT WASTEWATER QUALITY ........................................................................................... 2
WASTEWATER TREATMENT FACILITY ........................................................................................ 2
CAPACITY AND NUTRIENT EXPANSION ................................................................................... 3
COLLECTION SYSTEM AND INTERCEPTORS ............................................................................... 4
CAPITAL IMPROVEMENT PLAN ............................................................................................... 4
EXCLUDED PROPERTIES ......................................................................................................... 5
FUNDING OPTIONS .............................................................................................................. 5
SECTION 1 – INTRODUCTION ..................................................................................................... 7
BACKGROUND .................................................................................................................... 7
PROJECT PURPOSE AND GOALS ........................................................................................... 7
SECTION 2 – PLANNING CONDITIONS ...................................................................................... 10
SERVICE AND PLANNING AREA ........................................................................................... 10
PLANNING PERIOD ............................................................................................................ 10
208 PLAN COORDINATION ................................................................................................ 10
LOCAL AND REGIONAL GOVERNMENT COORDINATION........................................................ 12
LAND USE AND ZONING .................................................................................................... 12
HISTORICAL TRENDS ........................................................................................................... 12
FUTURE PROJECTIONS ........................................................................................................ 17
SECTION 3 – EXISTING FACILITIES EVALUATION .......................................................................... 23
COLLECTION SYSTEM ......................................................................................................... 23
LIFT STATIONS .................................................................................................................... 24
DISTRICT OUTFALLS AND INTERCEPTORS ................................................................................ 25
WASTEWATER TREATMENT FACILITY ...................................................................................... 26
SECTION 4 – NUTRIENT EVALUATION ........................................................................................ 39
DESCRIPTION..................................................................................................................... 39
MODELING METHODOLOGY............................................................................................... 39
MODEL CALIBRATION ........................................................................................................ 43
TARGETED NUTRIENT EFFLUENT LIMITS.................................................................................... 43
MODEL RESULTS ................................................................................................................ 43
NUTRIENT REMOVAL ALTERNATIVES ...................................................................................... 44
SECTION 5 – CAPITAL IMPROVEMENTS PLAN ............................................................................ 49
CAPITAL IMPROVEMENT PROJECTS ...................................................................................... 49
OPERATIONS & MAINTENANCE PROJECTS ........................................................................... 52
SECTION 6 – EXCLUDED PROPERTIES ........................................................................................ 53
Pueblo West Metropolitan District
Wastewater Master Plan

i

PROJECTED LAND USE AND ZONING ................................................................................... 53
ESTIMATED WASTEWATER PRODUCTION FROM EXCLUDED PROPERTIES ..................................... 54
EXISTING INFRASTRUCTURE .................................................................................................. 55
PROPOSED INFRASTRUCTURE ............................................................................................... 58
DESIGN CALCULATIONS FOR COMMON GRAVITY SEWER ...................................................... 60
SECTION 7 – FUNDING OPTIONS ............................................................................................. 61
USER FEES AND CONNECTION FEES ..................................................................................... 61
GRANTS AND LOANS ......................................................................................................... 61

LIST OF TABLES
TABLE 1 – HISTORICAL POPULATION ESTIMATES, 2000 TO 2015 ................................................. 13
TABLE 2 – HISTORICAL SEWER ACCOUNTS AND ANNUAL GROWTH RATES, 2012 TO 2015 ........... 14
TABLE 3 – HISTORICAL GENERATED SEWER FLOWS, WINTER1 2013 TO WINTER1 2016 .................. 15
TABLE 4 – ADF, MMADF, PDF AND PEAKING FACTORS FOR FLOW, 2013 TO 2015 .................. 16
TABLE 5 – ADL, MMADL, PDL, AND PEAKING FACTORS FOR LOADING, 2014 TO 2016............ 17
TABLE 6 – PROJECTED NUMBER OF ACCOUNTS DUE TO HOLISTIC GROWTH, 2016 TO 2036 ......... 18
TABLE 7 – PROJECTED WASTEWATER FLOWS DUE TO HOLISTIC GROWTH, 2016 TO 2036 .............. 18
TABLE 8 – PROJECTED ORGANIC LOADING DUE TO HOLISTIC GROWTH, 2017 TO 2036 .............. 21
TABLE 9 – WWTF EFFLUENT DISCHARGE PERMIT SUMMARY ....................................................... 26
TABLE 10 - TREATMENT SYSTEM CAPACITY SUMMARY ................................................................ 28
TABLE 11 – INFLUENT WASTEWATER CHARACTERISTICS FROM WASTEWATER CHARACTERIZATION ... 40
TABLE 12 – INFLUENT FLOW, BOD, CBOD, AND TSS FROM 2012 TO 2016 DMRS ..................... 40
TABLE 13 – 12-DAY SAMPLING EFFLUENT WASTEWATER CHARACTERISTICS .................................. 41
TABLE 14 – EFFLUENT PARAMETERS FOR CBOD, AMMONIA, NITRITE, PH, AND TSS FROM DMRS .. 41
TABLE 15 – PWMD WWTF BIOWIN MODEL OPERATIONS ASSUMPTIONS ................................... 42
TABLE 16 – TARGETED EFFLUENT LIMITS ..................................................................................... 43
TABLE 17 – DESIGN INFLUENT FLOW REQUIREMENTS .................................................................. 47
TABLE 18 – PARKSON MODEL INFLUENT AND DESIRED EFFLUENT WATER QUALITY ......................... 47
TABLE 19 – REQUIRED EQUIPMENT AND BASINS FOR PHASE I AND PHASE II WWTF EXPANSION ..... 48
TABLE 20 – HWY 50 AND MCCULLOCH LOCATION SUMMARY .................................................. 55
TABLE 21 – E. INDUSTRIAL BLVD LOCATION SUMMARY .............................................................. 55

Pueblo West Metropolitan District
Wastewater Master Plan

ii

LIST OF FIGURES
FIGURE 1 – SERVICE AREA BOUNDARY AND EXISTING FACILITIES ................................................. 11
FIGURE 2 – PUEBLO WEST POPULATION ESTIMATE FROM 2000 TO 2015 ...................................... 14
FIGURE 3 – CONTRIBUTION TO SEWER FLOWS BY BILLING CATEGORY .......................................... 15
FIGURE 4 – WASTEWATER TREATMENT FACILITY HISTORICAL AND PROJECTED INFLUENT FLOW ........ 20
FIGURE 5 – WASTEWATER TREATMENT FACILITY HISTORICAL AND PROJECTED INFLUENT LOADING .. 22
FIGURE 6 – PROCESS FLOW SCHEMATIC OF EXISTING WWTF ..................................................... 27
FIGURE 7 – BIOWIN PROCESS FLOW SCHEMATIC OF PWMD WWTF ......................................... 42
FIGURE 8 – POTENTIAL ZONING CONFIGURATION FOR HWY 50 & MCCULLOCH PROPERTY.......... 53
FIGURE 9 – POTENTIAL ZONING CONFIGURATION FOR E. INDUSTRIAL BLVD PROPERTY .................. 54
FIGURE 10 – EXISTING AND PROPOSED INFRASTRUCTURE AT EAST INDUSTRIAL BLVD PROPERTY ....... 56
FIGURE 11 – PROPOSED GRAVITY MAIN ALIGNMENT AT HWY 50 & MCCULLOCH PROPERTY ...... 57
FIGURE 12 – PROPOSED FORCE MAIN ALIGNMENT AT HWY 50 & MCCULLOCH PROPERTY ......... 58
FIGURE 13 – PROPOSED COMMON GRAVITY SEWER MAIN ALIGNMENT ..................................... 59

APPENDICES
APPENDIX A – DESIGN CALCULATIONS
APPENDIX B – DISCHARGE PERMIT
APPENDIX C – WASTEWATER CHARACTERIZATION SETUP
APPENDIX D – WASTEWATER CHARACTERIZATION RESULTS
APPENDIX E – OPINIONS OF PROBABLE COST
APPENDIX F – CAPITAL IMPROVEMENT PROJECTS SUMMARY

Pueblo West Metropolitan District
Wastewater Master Plan

iii

EXECUTIVE SUMMARY
INTRODUCTION
The purpose of the Pueblo West Metropolitan District (PWMD, District) Wastewater Master Plan
(Plan) is to develop a comprehensive planning document that provides the guidance necessary for
the District’s wastewater system to reliably provide centralized sewer service to the existing and
future service area. This Plan includes evaluations and projections of wastewater flows and
loading, population projections, an evaluation of the collection system and wastewater treatment
facility, a capital improvements plan, a discussion of excluded properties, and options for project
financing.
The Plan should be viewed as a dynamic working document, reviewed annually and updated as
conditions in the District service area change. The capital improvement plan will assist the District
in prioritizing projects and developing annual budgets. Recommendations identified in this Plan
should be considered as conceptual only. Additional details and potential alternatives should be
further investigated and analyzed in the preliminary engineering phase of each of the project
designs. The Master Plan includes planning and sewage projections, infiltration and inflow sources
and amounts, raw sewage influent quality, discharge effluent quality, gravity interceptor sewer
capacity and location, lift station pumping and force mains, and safety.
The District provides centralized sewage collection and treatment to residential and commercial
customers located within the District’s service area. The service area consists of developed and
undeveloped properties within Pueblo County, Colorado. The wastewater system currently serves
about half of the existing population, or about 14,800 people. The District service area now stands
at 31,000 acres and is approximately one-half built out. Population and sewage flow projections
are based on District information, US Census, and American Community Survey data. The
anticipated number of housing, commercial, and light industrial units to be constructed each year
are then estimated based on a projected growth rate.
The planning period for a master plan is typically 20-years; however, the existing commitments to
serve unbuilt lots and the possibility of expanding the service area within Pueblo County make
timelines difficult to predict. The District also has allowed and continues to allow for sanitary
service to be provided by on-site wastewater treatment systems (OWTS) where centralized sewer
is not available. Saturation development, or build-out, occurs when all existing developable land
in the service area has been developed. For the District that is still projected to occur beyond 20
years. The current economic climate makes the rate of development in the District more difficult
to predict. Therefore, the infrastructure recommendations and 10-year Capital Improvement Plan
(CIP) are based on commitments to provide wastewater service to existing development within the
District and an estimate for sewer system and treatment plant improvements needed to serve
additional new units that may be constructed each year within currently excluded target areas.
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PLANNING AND WASTEWATER PRODUCTION
The historical per capita wastewater production has steadily increased over the past decade mostly
due to the growing number of accounts. Some of the additional wastewater production has been
associated with peak summer months due to infiltration and inflow (I/I) entering the collection
system from surface water or groundwater sources. This seasonal increase in wastewater flow
pattern is a result of an increasing number of accounts and normally wet spring and summer
months. Increased wastewater flows have also been observed in June and July and may be due to
the higher groundwater table caused by spring runoff. The current winter annual average
residential unit wastewater flow is estimated to be about 200 gallons per day (gpd) per account
based on winter water meter consumption data.
Future wastewater flow was projected based on forecasted development. Commercial uses are
assumed to produce an average of about 1,000 gpd per account based on historical winter water
meter consumption data. To estimate maximum month flow for treatment a 1.2 peaking factor was
obtained from the historical diurnal wastewater flow at the wastewater treatment facility (WWTF)
combined with a review of maximum average day flows that have occurred in June and July. June
and July have been the two months that the District WWTF has experienced the highest maximum
month flow due to infiltration/inflow into the collection system. The peaking factor is then applied
to the average month wastewater flow to estimate the maximum month average day flow
(MMADF) that is permitted in the discharge permit.

INFLUENT WASTEWATER QUALITY
The influent wastewater is primarily created from the treated drinking water delivered to
residential and commercial customers. Therefore, the influent water quality typically contains
many of the metals associated with the drinking water from its raw water source. The raw water
source for the District is primarily the Arkansas River and Pueblo Reservoir. Other constituents
may be added to the raw sewage from household copper pipes, chemicals used by industry, home
cleaning chemicals, and organic matter. It has been found that some metals (e.g. cadmium, copper,
cyanide) are present in the raw sewage that must be reduced in the WWTF to meet discharge
permit requirements. Nutrients such as nitrogen and phosphorus are also found in the raw sewage
and are required to be treated to levels to protect aquatic life, water impoundments such as lakes,
and other surface water intended uses downstream of the discharge.

WASTEWATER TREATMENT FACILITY
After experiencing several years of slow to moderate growth, the District has been adding new
housing units more rapidly since 2010. The wastewater flows, resulting from this growth and also
I/I, are approaching the treatment plant’s average daily treatment capacity of 1.8 MGD. The rated
organic capacity of the treatment plant is 2,942 pounds per day of BOD5.
In 2012, JVA Inc. prepared a Biosolids Treatment Facility Project design for construction in 2013
that increased the solids treatment capacity from 2,006 lbs BOD5 per day to 2,942 lbs BOD5 per
day to comply with regulatory requirements, improve operations, and process increasing solids

Pueblo West Metropolitan District
Wastewater Master Plan

2

produced from the treated wastewater. The plant headworks was improved to remove grit and a
belt filter press was installed to dewater the biosolids prior to disposal.
The WWTF has four multi-stage centrifugal blowers to provide air to the diffused aeration system.
The plant’s two aeration basins are followed by two secondary clarifiers for the essential secondary
treatment process. The final disinfection step is completed using ultraviolet light (UV). In addition,
there are three aerobic digesters to handle and reduce the waste activated solids from the treatment
process.
District operators and JVA engineers performed a comprehensive evaluation of the current
processes and operations of the WWTF. The focus of the evaluation was to identify hydraulic
bottlenecks, condition of equipment, operational constraints and assist in identifying
improvements necessary for improving water quality and increasing capacity. Subsequently,
BioWin modeling and then proprietary modeling was completed by Parkson for the Biolac®
treatment system.
Due to current capacity and influent flows, as well as recent regulations from CDPHE, the
treatment plant will need to be expanded as soon as possible to handle increasing hydraulic flows
and also requires a process upgrade to further reduce nitrogen and phosphorus. Regulation 85 also
allows for nutrient trading with other systems within the same watershed. PWMD could
investigate total phosphorus (TP) or total inorganic nitrogen (TIN) nutrient trading with others
such as City of Pueblo to reduce or eliminate additional treatment at the District's WWTF. This
process can be complicated and the providing utility will expect some form of payment, but
nutrient trading does have some merit for PWMD, particularly with TP.

CAPACITY AND NUTRIENT EXPANSION
The State determines wastewater treatment plant discharge requirements under Regulation No. 31
Basic Standards and Methodologies for Surface Water and Regulation No. 85 Nutrients
Management Control Regulation. PWMD currently discharges wastewater effluent to Pest House
Gulch and Wildhorse Creek under Colorado Discharge Permit CO0040789. This discharge permit
is set to expire in September 2019 and will require a renewal at that time. Changes to Regulation
31 use classifications for stream segments such as Pest House Gulch, Wildhorse Creek, and the
Arkansas River could affect future discharge permit limits and should be monitored.
This Master Plan evaluated the condition of the existing treatment facility, the capacity of various
treatment units, and the ability of the existing processes to comply with Regulation 85 for total
phosphorus and total inorganic nitrogen. The wastewater flow and loading to the treatment facility
have been steadily increasing over the past several years. It has been identified that the existing
facility is reaching its rated hydraulic capacity of 1.8 MGD and will likely exceed this capacity in
the next couple years. The State requires treatment plants to be under construction when flows
exceed 95 percent of the plants rated capacity or to provide sufficient planning to document that
an expansion is not needed.
A planned process upgrade has been envisioned to begin in 2017 and be completed by 2022 in
order to comply with flows and loads, as well as new permit limits for total phosphorus and total
nitrogen in the discharge being imposed. Planning and preliminary design should proceed in 2017
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to document project scope, final treatment plant needs, treatment plant size for a site application,
process selections, and funding. Once a treatment facility size is selected the District should apply
for preliminary effluent limits (PELs).
Treatment plants less than 2.0 MGD in size have a regulatory exemption until 2022. Now that it
is apparent that a capacity expansion is also imminent it is recommended to combine these projects
into a capacity/nutrient treatment expansion project. The planned expansion could increase the
rated capacity of the treatment plant to 2.4 MGD and would be sufficient in size for the 20-year
planning period. This takes into account that the District should be able to reduce some of the
infiltration/inflow that occurs during spring-summer months that leads to a higher maximum
month flow rate.
The aniticipated effluent limits are 15 mg/L for TIN and 1.0 mg/L for TP once flows exceed 2.0
MGD or after Regulation 85 takes effect in 2022. The proposed expansion to 2.4 MGD could meet
the anticipated TIN limit with modifications to the existing aeration basins. Additional treatment
is required to meet the anticipated TP limit.
The combined project for capacity and nutrient control does present a larger near term capital
investment in the treatment system but also provides for construction efficiency and cost control
afforded by a single project. A capacity-only expansion project beyond 2.0 MGD, in all likelihood,
will trigger a nutrient treatment project before year 2022.

COLLECTION SYSTEM AND INTERCEPTORS
A GIS model of the collection system has been developed by the District. The model was used to
evaluate the diameter and conditions of existing sewer pipes in order to assess the preferred tie-in
locations for two potentially new service areas. Improvements for the two new service areas are
identified and included in Section 6.
The District has one interceptor and three outfall sewers. There are a large number of residential
properties and a small industrial area that are served by OWTS. OWTS has been allowed within
the District since its creation due to not have centralized sewers available to all parts of the District.

CAPITAL IMPROVEMENT PLAN
The capital improvements are arranged by category including capacity, regulatory, collection, and
operations and maintenance. An estimated project cost has been developed for each major
improvement project recommendation presented in this plan. A summary of the capital
improvements plan is shown below and included in Appendix F.
Some of the identified capital improvement projects are associated with operations and
maintenance and optimization of the treatment process. Other improvement projects are dependent
on the timing of which of the excluded areas in Pueblo County develop. As development occurs,
this Master Plan should be reviewed to determine which capital improvement projects will be
constructed by the developer and which projects will be completed by the District. It is assumed
that the majority of sewer mains required to extend the collection system to areas currently not
served will be completed when development occurs and paid for by the District. Sewer mains,
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manholes, and sewer service lines within an excluded area are installed and paid for by the
developer. The mains and manholes are then turned over to the District for operation and
maintenance while the service lines become the property of the individual owner. Excluded areas
can also be annexed (by incorporation) into the District service area upon petition by the owner.
The capital improvement projects associated with operations, maintenance, and treatment
optimization have been recommended for the near term. In completing these improvement
projects, the District can continue to provide effluent water quality meeting all discharge permit
requirements while incrementally increasing treatment capacity. The recommended capital
improvement projects to be completed before 2020 (Project Nos. 1, 2, 3, 5, 6, 7, 9, 10, 13, 14, and
16) cost just over $9,000,000. The additional treatment capacity resulting from these
improvements allows for increasing maximum month average day demands while collecting
connection fees.

EXCLUDED PROPERTIES
The District has expressed interest in developing two major parcels of land that were excluded
from the District’s service area. The Excluded Properties are located within the service boundary
but were not planned to have water and wastewater services. These properties are referred to as
“Highway 50 and McCulloch” located at the intersection of Highway 50 and McCulloch
Boulevard, and “E. Industrial Blvd” along the northern boundary of East Industrial Boulevard. The
two properties under consideration to be included within the District are shown in Figure 1 and
discussed in further detail in Section 6.

FUNDING OPTIONS
The capital improvement projects associated with District growth and development will have a
larger impact on District funding over the next 10 years. A preliminary summary of financial
options for State and Federal grants and loans has been provided in Section 7. The District has
other capital funding mechanisms including plant investment fees (connection fees) and user
charges. Developer agreements can also provide additional capital on a development by
development basis.
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Job Name: Pueblo West Wastewater Master Plan
Job Number: 1770.8c
Date: 5/24/2017
By: PMH

Pueblo West Metropolitan District
Capital Improvement Projects: Wastewater
Line
No. Capital Improvements
1
Collection System Modeling
2
States Ave Force Main Design
3
Gravity, Lift Station, and Force Main Extension to States Ave.
4
Plant Upgrade for Nutrients and Capacity*
5
Nutrient Removal Process Engineering
6
LS2 Overflow Design
7
Emergency Sewage Holding Ponds at LS-2
8
UV channel New
9
Replace Air Blowers, Valves
10 Distribution headers
11 Replacement RAS/WAS Pumps
12 Replace Clarifier Drives
13 Replace 10" Force Main from LS-1 To WTP ( 8300 FT.)
14 Replace 10" from LS -2 to LS-1 (7800 FT.)
15 Aeration Blower replacement
16 I/I Study (JVA Recommendation)
17 I/I Repair and Replacement (JVA Recommendation)
18 Providing Sewer to Tract 220
Total Capital Projects: Wastewater

2017
50,000
400,000

2018

2019

2020

4,000,000
1,000,000

1,500,000

1,500,000

300,000
100,000
600,000
208,000
20,000
150,000
830,000
780,000
100,000
100,000
184,000
2,239,000
------------- ------------- ------------- ------------$2,414,000 $7,339,000 $2,558,000 $1,750,000

2021

2022

2023

2024

2025

2026

2027

Total
50,000
400,000
4,000,000
4,000,000
300,000
100,000
600,000
500,000
500,000
208,000
20,000
50,000
50,000
100,000
150,000
300,000
830,000
780,000
98,000
98,000
196,000
100,000
100,000
100,000
300,000
2,423,000
------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------$500,000
$250,000
$50,000
$198,000
$50,000
$98,000
$0 $15,207,000

Notes: All costs are in 2016 dollars and do not account for inflation.
* = Projects where JVA cost estimate differs from PWMD cost estimate shown here. See Appendix E for more information.
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SECTION 1 – INTRODUCTION
BACKGROUND
The Pueblo West Metropolitan District (PWMD, District), formed in 1969, provides
Administrative, Fire Protection and Emergency Medical Response, Parks and Recreation, Streets
and Roads, Wastewater, and Water services. PWMD is located in Pueblo County, Colorado, and
is one of two metropolitan districts within the County. The area of the District, with inclusions,
contains about 31,000 acres of contiguous lands extending approximately 1.5 miles west by
northwest of the limits of the City of Pueblo.
PWMD’s current population is about 30,000 people. The population is estimated to grow to 60,000
people at full buildout. Buildout is not anticipated to occur within the planning period. The original
planning for wastewater utility service by PWMD provided for wastewater collection within about
one-sixth of the PWMD jurisdictional area, with wastewater from the remaining five-sixths to be
treated by on-site wastewater treatment systems (OWTSs). The District currently offers
wastewater collection service to about half of its residents, or about 14,800 people. PWMD’s
sanitary sewer collection system is comprised of over 125 miles of pipe ranging in size from 8inch up to 21-inch, one 460-foot long 24-inch diameter interceptor, and two sewage lift stations.
The District owns and operates a wastewater treatment facility (WWTF) located at 1370 Grouse
Drive at a latitude and longitude of approximately 38.31°N, 104.67°W. The WWTF was originally
built circa 1996, and was upgraded most recently in 2013. The WWTF was designed to process
wastewater using an extended aeration activated sludge process. The most recent upgrade involved
the removal of two biosolids stabilization ponds, and the construction of a new solids processing
facility. The existing facility consists of a headworks, two aerobic bioreactors, two secondary
clarifiers, and UV disinfection. There is an operations building with offices, controls, and a
laboratory, and a solids processing building. Solids are processed using three aerobic digesters and
a belt filter press.
The existing WWTF (Permit No. CO-0040789) has a 30-day average permitted capacity of 1.8
million gallons per day (MGD) and has recently treated an average maximum month daily flow of
1.76 MGD in June 2015. Per Colorado Department of Public Health and Environment (CDPHE),
a publicly operated treatment facility must commence planning for treatment expansion when the
hydraulic or organic loading reaches 80 percent of its design capacity, and must commence with
construction activities by the time the WWTF reaches 95 percent of its design capacity.

PROJECT PURPOSE AND GOALS
The Wastewater Master Plan (Plan) was developed in collaboration with Raftelis Financial
Consultants, Inc. (RFC) as the first phase of a two-phase project. For Phase 1, the Plan includes
the evaluation of existing customers and wastewater flows and loading and projections of
population to determine future wastewater flows and loading for the system. A comprehensive
performance evaluation (CPE) update of major facilities in the current condition was performed in
order to determine what impact projected flows and loading will have on the system. The limiting
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factors and condition assessment of each facility were identified in the CPE, which contributed to
the development of an updated Capital Improvements Plan (CIP).
The Plan separately addresses wastewater system needs to serve two major undeveloped properties
that were excluded from the District’s service area. Density and zoning classifications for the
“Excluded Properties” were provided by Altitude Land Consultants who were contracted directly
with the District. The Plan applies the per capita wastewater flows and loading to the Excluded
Properties to project the additional flows and loading if these properties were to be served by the
District. Furthermore, wastewater system improvements required to serve the Excluded Properties
are identified.
As part of Phase 2, RFC will evaluate and recommend changes to water and wastewater rates and
fees consistent with the objectives of the District’s Water Enterprise Fund. The CIP and wastewater
flows and population projections will contribute to the development of rate and fee
recommendations by RFC.
The planning period for the Wastewater Master Plan is 20 years. Buildout will occur when all
existing developable land within the service area has been developed. Buildout is not anticipated
to occur within the planning period. Predicting capital projects and accurately estimating costs
well into the future is not feasible; therefore, the CIP is limited to 10 years.
The purpose of this Plan is to assist the District in:








Wastewater Flows and Loading Evaluation – Historical wastewater flow data was
provided by the District from 2012 to current. JVA also obtained daily monitoring report
data for flow and loading from 2013 to current. Maximum month average daily flows, peak
day flows, and peak hour flows were estimated for 2013 to 2015. Average daily loading
and maximum month average daily loading were estimated from 2014 to current.
Population and Wastewater Flow and Loading Projections – Residential and commercial
units (accounts) were projected for the service area through the 10- and 20-year planning
timeframe. This is based on historical population growth, a District unit growth scenario
for buildout in Pueblo County, and approved Land Use Plans. Maximum month average
daily flows and loads, peak day flows and loads, and peak hour flows and loads were
estimated for the wastewater treatment plant over the 20-year planning timeframe.
Collection System Evaluation – A GIS map of the existing collection system was provided
by the District. The GIS map includes location, length, and diameter information for the
existing collection system. The map was used to determine the appropriate sewer collection
main sizing required to serve the excluded properties.
Wastewater Treatment Facility Evaluation – JVA performed a detailed evaluation of the
existing wastewater treatment facility (WWTF) that incorporates a comprehensive
treatment facility evaluation that included input from District operations staff. Wastewater
treatment hydraulic “triggers” were considered for expansion of the WWTF. A wastewater
characterization was performed to help determine the organic loading capacity of the
WWTF. JVA also assessed potential impacts of CDPHE’s Regulation 85 on future WWTF
treatment capacity.
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Capital Improvement Plan – Conceptual level cost estimates were prepared as part of the
CIP for recommended projects identified in the planning efforts. Projects were prioritized
by the timelines necessary to treat current or future flows and loads.
Excluded Properties – JVA performed a review of two proposed inclusion areas that are
outside the District service area. The existing collection system can be extended to provide
service to convey wastewater flows from the excluded properties to the existing collection
system. Additional wastewater flows and loading from these Excluded Properties was
estimated.
Project Financing – The CIP was prioritized into an annual targeted budget based on the
District’s financial planning model and cash flow. Levels of funding necessary for
implementation and potential funding sources were identified. Economic analysis includes
permitting, design, construction, and operation and maintenance cost considerations. A
summary of eligibility and application requirements for several funding sources are
provided.
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SECTION 2 – PLANNING CONDITIONS
SERVICE AND PLANNING AREA
The District currently serves a population of about 30,000 people with approximately 5,300 sewer
accounts in service comprised of residential, non-residential, commercial, and industrial
customers. The service area is all within the District Boundary, which encompasses approximately
31,000 acres. The District is not anticipated to expand outside of the existing service area
boundaries. Therefore, all maps provided show the existing service boundary and the 20-year
planning area boundary.
The topography of the District has rolling hills and generally slopes from the north to south towards
the Arkansas River, the south boundary of the service area. Elevation ranges from 4,900 feet at the
lower elevation to 5,420 feet in the northwest corner of the District. A map of the service area is
shown in Figure 1.

PLANNING PERIOD
The planning period for this Plan is 20 years. The population growth rate and development rate
has been steady since 2010, and growth is expected to continue in the future.
Full buildout will occur when all platted lots within the service area boundary have been
developed. The expected buildout population is approximately 60,000 persons, and is anticipated
to be reached after the planning period of this Plan. All improvement recommendations are based
on projected wastewater flows and loading, future regulations, and aging wastewater
infrastructure.

208 PLAN COORDINATION
The Pueblo County 208 management agency is the Pueblo Area Council of Governments
(PACOG). The most recent PACOG Water Quality Management Plan (WQMP) was approved by
PACOG at a public hearing on December 6, 2012. According to the PACOG WQMP, the District
serves about 5,000 sewer accounts and could potentially connect up to about 3,000 more sewer
accounts before expansion becomes necessary. It should be noted that this document was last
updated in 2012 and is now considered out of date. Any major expansion or changes to the service
area will require coordination with PACOG.
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PWMD MASTER PLAN & REGULATION 85 STUDY
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80302
E-mail: info@jvajva.com
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JVA,
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1319 Spruce Street

FIGURE 1 - DISTRICT BOUNDARY AND EXISTING FACILITIES

LOCAL AND REGIONAL GOVERNMENT COORDINATION
PWMD is located approximately seven miles west/northwest of the City of Pueblo. District staff
initiated discussions with City of Pueblo staff regarding providing sanitary sewer service to the
North States Avenue area. Industrial customers in this area are currently served by a 6,000 gpd
onsite wastewater treatment system (OWTS) that is owned and operated by the District. There are
also numerous residential properties that are not yet built but could connect to sanitary sewer if the
infrastructure was available. The area could possibly flow by gravity to the City of Pueblo but
would require pumping to flow to the District’s WWTF. The District has commissioned several
studies to determine how to serve this area and eliminate the existing OWTS’s. This would require
construction of extensive sewer mains within the District service area. Servicing this area by the
City of Pueblo would require an intergovernmental agreement (IGA) to annex the North States
Avenue neighborhood into the City of Pueblo service area and establish operational and ownership
conditions. At this point in time, it is unknown if this agreement will be negotiated in the future.

LAND USE AND ZONING
CURRENT LAND USE AND ZONING
The District categorizes land use based on six zoning types: agricultural, commercial, industrial,
planned unit development (PUD), residential, and public. Each zoning type is further defined into
zoning classifications. Commercial corridors have been established in the PWMD service area
along U.S. Highway 50, along McCulloch Boulevard, along South Joe Martinez Boulevard, and
along East Spaulding Avenue. Residential uses are located on collector roads surrounding these
main thoroughfares. Some areas are zoned as mixed use, with a zoning classification that combines
two or more of the zoning types.

HISTORICAL TRENDS
HISTORICAL POPULATION TRENDS
Historical population estimates for PWMD were obtained from various sources. The United States
Census reports population estimates every ten years, with American Community Survey (ACS)
data collected annually since 2010. These population estimates were compared to PWMD
population estimates made based on tap data, housing density, and number of occupied homes.
Historical population estimates for PWMD were calculated using existing water tap data and
housing density estimates. Because available census data does not exactly match the District’s
historical population estimates in year 2000, a correction factor was used to adjust the population
estimate to match the known census data. The annual population from 2000 to 2015 was estimated
by multiplying the cumulative number of taps by the housing density, then multiplying by the
correction factor. The annual estimated District population and available U.S. Census and ACS
population data are compared in Table 1 and shown in Figure 2.
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Table 1 – Historical Population Estimates, 2000 to 2015
U.S. Census Data
Year

Annual
Growth Rate

PWMD Data

Population
Estimate

Annual
Growth Rate

Population
Estimate

Annual
Growth Rate

16,899

-

-

16,875

n/a

2001

-

-

-

18,288

8.4%

2002

-

-

-

19,563

7.0%

2003

-

-

-

21,189

8.3%

2004

-

-

-

22,757

7.4%

-

-

24,317

6.9%

2000

Population
Estimate

American Community Survey
(ACS) Data

7.5% per year

2005

-

2006

-

-

-

26,056

7.2%

2007

-

-

-

27,277

4.7%

2008

-

-

-

27,842

2.1%

2009

-

-

-

28,061

0.8%

2010

29,637

27,854

n/a

29,573

5.4%

2011

-

-

29,071

4.4%

29,686

0.4%

2012

-

-

29,500

1.5%

29,783

0.3%

2013

-

-

29,955

1.5%

29,893

0.4%

2014

-

-

30,655

2.3%

29,987

0.3%

2015

-

-

-

-

30,151

0.5%

Based on PWMD and U.S. Census data, the District experienced accelerated population growth
between 2000 and 2010 with annual growth rates greater than five percent. Growth has slowed in
recent years based on ACS and PWMD data. PWMD has shown lower population growth of
approximately 0.5 percent in recent years than ACS population growth estimates. This Plan
assumes the annual growth rate used will be 1.5 percent to provide a more conservative estimate
than supported by the last five years of PWMD data, and to closely match growth rates shown by
ACS in 2012 and 2013.
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Figure 2 – Pueblo West Population Estimate from 2000 to 2015

Annual growth rates (AGR) were also checked based on historical sewer accounts. PWMD
categorizes wastewater accounts based on five billing categories: commercial, residential, duplex,
multi-family, and non-residential. The year-end number of sewer accounts and the calculated AGR
from recent years are shown in Table 2. With the exception of commercial accounts, the calculated
AGRs support the assumed annual growth rate of 1.5 percent.
Table 2 – Historical Sewer Accounts and Annual Growth Rates, 2012 to 2015
Year

Commercial

Residential

Duplex

Multi-Family

Non-Residential

# Accts

AGR

# Accts

AGR

# Accts

AGR

# Accts

AGR

# Accts

AGR

2012

202

n/a

4,716

n/a

222

n/a

60

n/a

2

n/a

2013

215

6.4%

4,728

0.3%

223

0.5%

59

-1.7%

2

0.0%

2014

229

6.5%

4,731

0.1%

225

0.9%

60

1.7%

2

0.0%

2015

220

-3.9%

4,783

1.1%

226

0.4%

60

0.0%

2

0.0%

HISTORICAL WASTEWATER HYDRAULIC LOADING
The District bills sewer service monthly according to the metered water usage recorded in
December, January, and February each year. Since irrigation is drastically reduced in the winter
months, winter water usage is assumed to closely match wastewater generated by each customer.
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Historical sewer billing data (winter water usage) was evaluated from 2013 through 2016 and is
shown in Table 3 below.
Table 3 – Historical Generated Sewer Flows, Winter1 2013 to Winter1 2016

1.

Billing
Category

Average Number of
Accounts (2013-2016)

Contribution to
Average
Generation (%)

Contribution to
Average Influent Flow
(MGD)

Average Influent
Flow per Account
(gpd/account)

Commercial

218

16.6%

0.21

987

Residential

4,657

72.7%

0.94

203

Duplex

224

6.3%

0.08

368

Multi-Family

60

4.3%

0.06

937

Non-Residential

2

0.03%

0.0003

177

TOTAL

5,160 Total Accounts

-

1.30 MGD Total Flow

-

Winter is Jan, Feb, and Dec of the previous year. For example, winter 2013 is Dec ’12, Jan ’13, and Feb ’13.

Figure 3 – Contribution to Sewer Flows by Billing Category

Based on available daily monitoring report (DMR) influent data from March 2013 to March 2016,
PWMD’s existing WWTF has an average daily flow (ADF) of 1.30 MGD, a maximum month
average daily flow (MMADF) of 1.76 MGD, and a peak day influent flow (PDF) of 2.26 MGD
(June 11, 2015). The sewer flows from each billing category were compared to the total billed flow
to calculate the percentage contribution from each billing category. Each billing category’s
contribution was then multiplied by the WWTF’s ADF of 1.30 MGD.
The ADF recorded at the WWTF from 2013-2016 is 1.30 MGD. The maximum month average
daily flow (MMADF) recorded at the WWTF over this period is 1.76 MGD in June, 2015. The
peak day flow (PDF) recorded at the WWTF is 2.26 MGD on June 11, 2015. A daily peaking
factor is obtained by dividing the PDF by the ADF. The peak day factor is approximately 1.7.
Pueblo West Metropolitan District
Wastewater Master Plan

15

According to CDPHE Design Criteria for Domestic Wastewater Treatment Works, WPC-DR-1,
hydraulic design capacity for a WWTF is based on the MMADF condition.
According to Metcalf & Eddy’s Wastewater Engineering: Treatment and Resource Recovery, a
population of 30,000 people has a typical PHF about 3.3 times higher than the ADF. However, a
sample of PWMD diurnal flow data shows the peak hour peaking factor for the District is actually
about 1.05. Various peaking factors from recent years are summarized in Table 4 for comparison.
Table 4 – ADF, MMADF, PDF and Peaking Factors for Flow, 2013 to 2015
Year

Average Daily
Flow (ADF)

Maximum Month
Average Daily
Flow (MMADF)

Monthly Peaking
Factor for Flow

Peak Day Flow
(PDF)

Daily Peaking
Factor for Flow

2013

1.217 MGD

1.300 MGD

1.1

1.700 MGD

1.3

2014

1.180 MGD

1.240 MGD

1.1

1.740 MGD

1.4

2015

1.460 MGD

1.760 MGD

1.2

2.260 MGD

1.3

Rated Capacity of WWTF = 1.800 MGD MMADF

Current MMADF of 1.760 MGD = 98% of rated capacity

Wastewater flows to the WWTF have steadily increased in recent years. The District’s existing
WWTF has an ADF of about 1.45 MGD. This flow rate accounts for all domestic, commercial,
and industrial sources within the District’s service area, as well as all existing infiltration and
inflow (I/I). The historical MMADF recorded at the WWTF is 1.760 MGD.
This Plan adopts slightly more conservative peaking factors than shown from historical data to
provide a conservative estimate on anticipated/recommended upgrades. The adopted monthly
peaking factor for flow is 1.3 and the daily peaking factor for flow is 1.5.

HISTORICAL ORGANIC LOADING TRENDS
Historical DMR influent loading data from November 2014 to March 2016 indicates an average
5-day biochemical oxygen demand (BOD5) of 166 mg/L. The WWTF’s discharge permit requires
reporting of the maximum 30-day average BOD5 concentration. Calculated from the DMR data,
the maximum 30-day average BOD5 concentration is 206 mg/L. These concentrations were used
to project future organic loading in pounds per day, as shown in Table 8.
The average daily loading (ADL) recorded at the WWTF is approximately 1,900 pounds per day
(170 mg/L). The maximum month average daily loading (MMADL) is approximately 2,200
pounds per day (200 mg/L). The loading rates are summarized in Table 5.
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Table 5 – ADL, MMADL, PDL, and Peaking Factors for Loading, 2014 to 2016
Year

Average Daily
Loading
(ADL)

Maximum
Month Average
Daily Loading
(MMADL)

Monthly
Peaking Factor
for Loading

Peak Day
Loading (PDL)

Daily Peaking
Factor for
Loading

2014

1,802 lbs/day

1,985 lbs/day

1.1

2,102 lbs/day

1.2

2015

1,910 lbs/day

2,267 lbs/day

1.2

2,619 lbs/day

1.4

2016

1,999 lbs/day

2,168 lbs/day

1.1

2,543 lbs/day

1.3

Rated Capacity of WWTF = 2,942 lbs/d MMADL

Current MMADL of 2,168 lbs/d = 74% of rated capacity

This Plan adopts slightly more conservative peaking factors than shown from historical data to
provide a conservative estimate on anticipated/recommended upgrades. The adopted monthly
peaking factor for loading is 1.3 and the daily peaking factor for loading is 1.5.

FUTURE PROJECTIONS
FUTURE POPULATION PROJECTIONS
The District is anticipated to experience significant population growth in the coming years. The
expected buildout population is approximately 60,000 people. According to the most recent
PACOG WQMP, the current total population of PWMD is about 30,000 people, with about 14,800,
or one-half, within the wastewater service area. When the document was produced, the District
estimated that the ultimate number of sewer accounts that could be connected to the collection
system is 8,375, which could support a wastewater service area population of about 23,500 before
expansion becomes necessary. This estimate does not include additional flows or loads associated
with excluded lots. It should be noted that this document was last updated in 2012 and is now
considered out of date.
To calculate the projected population in 2036, the 1.5 percent annual growth rate chosen was
applied over the 20-year planning period. The 20-year PWMD population is estimated to be about
41,200 people. Detailed population projections are included in Appendix A.

FUTURE ACCOUNTS
To project the future number of wastewater accounts added due to growth within the existing
service area, a 1.5 percent AGR was applied over the 20-year planning period for commercial,
residential, and duplex accounts to match the chosen population growth rate. Since multi-family
and non-residential accounts showed no historical growth, it is assumed that five multi-family
accounts and two non-residential accounts will be added over the 20-year planning period. A
summary of the accounts added within the 20-year planning period due to holistic growth is shown
in Table 6.
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Table 6 – Projected Number of Accounts due to Holistic Growth, 2016 to 2036
Year

Commercial

Residential

Duplex

Multi-Family

NonResidential

Total
Accounts

2016

281

4,855

230

60

1

5,427

2017

286

4,928

234

61

1

5,510

2018

291

5,002

238

61

1

5,593

2019

296

5,078

242

61

1

5,678

2020

301

5,155

246

61

1

5,764

2021

306

5,233

250

62

1

5,852

2022

311

5,312

254

62

1

5,940

2023

316

5,392

258

62

2

6,030

2024

321

5,473

262

62

2

6,120

2025

326

5,556

266

63

2

6,213

2026

331

5,640

270

63

2

6,306

2027

336

5,725

275

63

2

6,401

2028

342

5,811

280

63

2

6,498

2029

348

5,899

285

64

2

6,598

2030

354

5,988

290

64

3

6,699

2031

360

6,078

295

64

3

6,800

2032

366

6,170

300

64

3

6,903

2033

372

6,263

305

65

3

7,008

2034

378

6,357

310

65

3

7,113

2035

384

6,453

315

65

3

7,220

2036

390

6,550

320

65

3

7,328

FUTURE WASTEWATER FLOW PROJECTIONS
Annual flow projections by billing category were estimated by multiplying the projected number
of accounts from 2016 to 2036 by the historical wastewater generation per account. The projected
ADF was estimated for each year by summing the flow projections for each billing category.
Appropriate peaking factors were applied to the projected ADF to calculate the projected
MMADF, and PDF. The annual results are summarized in Table 7 and shown in Figure 4. The full
wastewater flow projections can be found in Appendix A.
Table 7 – Projected Wastewater Flows due to Holistic Growth, 2016 to 2036
Year

Average Daily Flow (ADF)

Max Month Average Daily
Flow (MMADF)

Peak Day Flow (PDF)

2016

1.40 MGD

1.81 MGD

2.09 MGD

2017

1.42 MGD

1.84 MGD

2.13 MGD

2018

1.44 MGD

1.87 MGD

2.16 MGD

2019

1.46 MGD

1.90 MGD

2.19 MGD

2020

1.48 MGD

1.93 MGD

2.22 MGD

2021

1.50 MGD

1.96 MGD

2.26 MGD

2022

1.53 MGD

1.99 MGD

2.29 MGD
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Year

Average Daily Flow (ADF)

Max Month Average Daily
Flow (MMADF)

Peak Day Flow (PDF)

2023

1.55 MGD

2.02 MGD

2.33 MGD

2024

1.57 MGD

2.04 MGD

2.36 MGD

2025

1.60 MGD

2.08 MGD

2.40 MGD

2026

1.62 MGD

2.11 MGD

2.43 MGD

2027

1.64 MGD

2.14 MGD

2.47 MGD

2028

1.67 MGD

2.17 MGD

2.50 MGD

2029

1.70 MGD

2.20 MGD

2.54 MGD

2030

1.72 MGD

2.24 MGD

2.58 MGD

2031

1.75 MGD

2.27 MGD

2.62 MGD

2032

1.77 MGD

2.31 MGD

2.66 MGD

2033

1.80 MGD

2.34 MGD

2.70 MGD

2034

1.83 MGD

2.38 MGD

2.74 MGD

2035

1.85 MGD

2.41 MGD

2.78 MGD

2036

1.88 MGD

2.45 MGD

2.82 MGD

The projected ADF in 2036 was estimated to be 1.88 MGD, with a projected MMADF of 2.45
MGD, and a projected PDF of 2.82 MGD. Expansion of the WWTF is required immediately since
the District already surpassed 80 percent of the rated hydraulic capacity.
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Figure 4 – Wastewater Treatment Facility Historical and Projected Influent Flow

FUTURE ORGANIC LOADING PROJECTIONS FROM HOLISTIC GROWTH
At the current ADF of 1.45 MGD, the WWTF experiences a BOD5 loading rate of about 2,000
pounds per day. At the projected 2036 MMADF of 2.45 MGD, the BOD5 loading rate is estimated
to be just over 5,100 pounds per day. As the population grows and wastewater flows to the WWTF
increase, the total organic loading experienced at the WWTF will also increase. Furthermore,
reductions in I/I will increase the BOD5 concentration of existing wastewater flows.
Since I/I is an ongoing issue, historical organic concentrations should be assumed for holistic
growth of the existing collection system. Newly incorporated lots will be equipped with water
efficient fixtures and modern infrastructure, so the loading concentrations for these connections
will be assumed to be higher based on common industry standards. For the purpose of this report,
a BOD5 concentration of 250 mg/L will be used to estimate the future organic loading for the 20year planning period. The projected organic loading is summarized in Table 8 and shown in Figure
5.
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Table 8 – Projected Organic Loading due to Holistic Growth, 2017 to 2036
Year

Average Daily Loading
(ADL)

Max Month Average Daily
Loading (MMADL)

Peak Day Loading (PDL)

2017

2,957 lbs/day

3,844 lbs/day

4,435 lbs/day

2018

3,001 lbs/day

3,901 lbs/day

4,501 lbs/day

2019

3,046 lbs/day

3,960 lbs/day

4,569 lbs/day

2020

3,092 lbs/day

4,019 lbs/day

4,638 lbs/day

2021

3,140 lbs/day

4,082 lbs/day

4,710 lbs/day

2022

3,186 lbs/day

4,142 lbs/day

4,779 lbs/day

2023

3,234 lbs/day

4,204 lbs/day

4,851 lbs/day

2024

3,281 lbs/day

4,266 lbs/day

4,922 lbs/day

2025

3,331 lbs/day

4,331 lbs/day

4,997 lbs/day

2026

3,380 lbs/day

4,394 lbs/day

5,070 lbs/day

2027

3,430 lbs/day

4,459 lbs/day

5,145 lbs/day

2028

3,482 lbs/day

4,527 lbs/day

5,223 lbs/day

2029

3,537 lbs/day

4,598 lbs/day

5,305 lbs/day

2030

3,591 lbs/day

4,668 lbs/day

5,387 lbs/day

2031

3,645 lbs/day

4,739 lbs/day

5,468 lbs/day

2032

3,700 lbs/day

4,810 lbs/day

5,550 lbs/day

2033

3,757 lbs/day

4,884 lbs/day

5,635 lbs/day

2034

3,812 lbs/day

4,956 lbs/day

5,719 lbs/day

2035

3,869 lbs/day

5,030 lbs/day

5,803 lbs/day

2036

3,926 lbs/day

5,103 lbs/day

5,889 lbs/day
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Figure 5 – Wastewater Treatment Facility Historical and Projected Influent Loading

SUMMARY OF PROJECTED ORGANIC LOADING
The projected ADL in 2036 was estimated to be 3,926 lbs/day, with a projected MMADL of 5,103
lbs/day, a projected PDL of 5,889 lbs/day. Peak hour loading was not estimated since such extreme
events are attenuated through the aeration basins and do not have a significant impact on overall
loading of the WWTF. The largest contribution to organic loading comes from residential
wastewater.
Based on the Parkson Preliminary Design Proposal, the Phase I WWTF expansion is anticipated
to increase the loading capacity of the WWTF to approximately 5,000 lbs/day. The Parkson
Preliminary Design Proposal and associated calculations are included in Appendix A. At the
projected growth rate, a Phase II WWTF expansion is expected to be required by 2035.
Pre-treatment is currently not required for commercial or industrial wastewater customers. The
implementation of an industrial pre-treatment program could benefit PWMD by reducing the
organic loading supplied to the WWTF from these customers. District staff noted that marijuana
grow operations are increasing in popularity within the District. As organic loads increase with
time, a pre-treatment requirement could help offset the cost of treating higher organic loads.
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SECTION 3 – EXISTING FACILITIES EVALUATION
The District’s wastewater system consists of a collection system, lift stations, and the wastewater
treatment facility (WWTF). Locations of the District’s wastewater treatment facilities are shown
in Figure 1. The purpose of this section is to evaluate and provide condition assessments of the
existing wastewater collection and treatment facilities at current condition and ability to meet
overall wastewater service objectives. Influent wastewater to the WWTF is characterized for the
purpose of modeling treatment performance across the existing unit operations and treatment
processes in its ability to meet existing effluent discharge requirements. The capacity and loading
of each treatment process is documented and methods to optimize performance using calibrated
modeling tools are identified. Additionally, this section includes a condition assessment of the
collection system (i.e. lift stations, pipelines and manholes) and process treatment equipment status
along with performance limiting factors (PLFs).
A majority of the information used to develop this section was from previous knowledge gained
from completed projects within the District, observations made during the site visit on April 27,
2016, and District staff input of the existing wastewater facilities. From the evaluation, the PLFs
identified form the foundation for recommended capital improvement projects. These projects are
described herein and summarized in Section 4. The District project number is listed for each project
and corresponds with the District CIP spreadsheet.

COLLECTION SYSTEM
The District’s collection system consists of gravity sewer mains, and two lift stations with
associated force mains. Nearly half of the customers within the District service area are served by
private OWTSs. The Pueblo City-County Health Department regulates and permits OWTSs under
2,000 gpd within the District. District staff noted that the County will not approve a new OWTS
or a repair to an existing OWTS if the property is located within 400 feet of a sewer main and
require that the property served be connected to the District sewer at the property owners expense
for the sewer connection and plant investment fee
Installation of the sanitary sewer collection system began with the formation of the District in the
1970s. Gravity sewers in the District mainly consist of vitrified clay pipe (VCP) and polyvinyl
chloride (PVC) pipe. PWMD’s sanitary sewer collection system is comprised of over 125 miles of
pipe ranging in size from 8-inch up to 21-inch, one 460-foot long 24-inch interceptor, and two
wastewater lift stations.

CONDITION AND PERFORMANCE ASSESSMENT
JVA has identified that the collection system may be subject to excessive infiltration and inflow
(I/I) due to aged sewers and manholes. Often VCP is subject to root intrusion at the joints and
service connections which crack the sewer allowing unwanted groundwater infiltration to enter the
collection system. Manholes are also exposed to degradation from sewer gases (H2S), root
intrusion, and frame and cover adjustments which can lead to I/I and failure. The VCP is
approaching the end of useful life and is subject to increased I/I. JVA recommends conducting
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additional closed circuit TV inspection and an I/I evaluation of targeted areas of the collection
system to determine a cost effective and prioritized approach to collection system rehabilitation.

PERFORMANCE LIMITING FACTORS
The District operates and maintains a GIS model of the existing sanitary sewer collection system,
which is a valuable tool as a needed database for mapping and historical documentation. GIS also
allows for the opportunity to implement a collection system hydraulic model to accurately
determine collection system capacity to serve existing service and future growth areas. JVA
recommends that the District implement a GIS based hydraulic model to assist in streamlined
analysis of the collection system, to simulate gravity and pressure hydraulics, prioritize
rehabilitation needs, and to provide additional information to size new sewer mains appropriately
to meet current and future demand (Project No. 1).

LIFT STATIONS
LIFT STATION NO. 2
Lift Station No. 2 serves the southwest portion of the District’s service area. The lift station is used
to send wastewater to Lift Station No. 1. The lift station consists of a wetwell with redundant
submersible pumps that operate on a float system. An adjacent unlined lagoon provides overflow
protection. The District feeds Bioxide to mitigate hydrogen sulfide in the force main. JVA
completed a backup power and overflow containment evaluation in 2015. The evaluation resulted
in recommendations to provide emergency backup power for the overflow pump or design a
gravity overflow to the existing overflow cells, replace the existing overflow pumps with larger
capacity duplex pumps, and to line the existing overflow lagoon cells.

LIFT STATION NO. 1
Lift Station No. 1 was constructed in the 1970s and collects flows from Lift Station No. 2 and the
western end of the District service area from the boundary of pressure zone two north to Highway
50. The lift station consists of a wet well and redundant submersible pumps that operate on a float
system and send wastewater to the WWTF, via two (2) force mains. All wastewater is directed
through one force main during low flow events to maintain velocity, but during peak flow events,
both force mains are used. A backup generator provides power during emergency events.

CONDITION AND PERFORMANCE ASSESSMENT
Based on discussions with the District, the equipment at both lift stations is in poor condition. In
addition, the emergency overflow lagoon at Lift Station No. 2 has reached the end of its useful
life. The District has allocated funds to replace the lift station pumps and line the overflow lagoon
in 2016 (Project Nos. 6 and 7).
The District has historically experienced issues with hydrogen sulfide buildup in force mains,
leading to corrosion in downstream gravity manholes and pipelines. The District has epoxy lined
several highly corroded manholes. However, the force main from Lift Station No. 2 and one of the
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force mains from Lift Station No. 1 are corroded and rehabilitation or replacement is recommended
(Project Nos. 13 and 14).

DISTRICT OUTFALLS AND INTERCEPTORS
EXISTING OUTFALLS AND INTERCEPTORS
The District by definition has one interceptor that is 24-inch or larger. This interceptor is the
East/West (E/W) interceptor and starts at the western boundary of the WWTP property and ends
and the WWTP headworks building. The District does have three other major sewer trunk lines
that provide for conveyance of wastewater to the E/W interceptor sewer. Connected to the E/W
interceptor is the A-line and the B-line. The A-line goes from the western boundary of the WWTF
property northwest parallel to Highway 50 and varies in size from 10 to 24 inches. The B-line goes
from the western boundary of the WWTF property west to the water treatment facility and varies
in size from 15 to 21 inches. Lift Station #1 and #2 tie into the B-line at the water treatment facility.
The third outfall sewer is the Northside Sewer Outfall and connects to the E/W interceptor at the
WWTP. The E/W interceptor and the outfall lines are shown on Figure 1.

NORTH SIDE SANITARY SEWER
The District constructed the Phase 1 North Side Sanitary Sewer in 2008 after completing the North
Side Sewer Study (RTW, June 2004). The North Side Sanitary Sewer is to provide sanitary sewer
service to the District service area north of Highway 50. Much of this District service area has
been platted and already developed with single-family homes that have installed OWTSs. This 21inch sanitary sewer was sized to provide capacity for unbuilt but platted lots and new development
to centralize treatment at the District’s WWTP. Additional phases, Phase 2 and Phase 3, were
identified for extending service to more tracts of land.

CONDITION AND PERFORMANCE ASSESSMENT
The District’s North Side Sanitary Sewer has been in operation since 2008 but very few properties
have connected to this sewer. As growth continues in this area it is expected that additional sewer
services will be added and increase the flow from the area. It is important for the District to
continue the planning and phasing for the North States Avenue industrial area, the adjoining
residential area, and the most feasible option to continue reliable sewer services (Project Nos. 2
and 3).
PWMD owns and operates a large OWTS for the North States Avenue industrial/commercial
zoned area. Due to the remoteness of this part of the service area it was not practical at the time
(1990) to extend sanitary service to this area. The OWTS was permitted by CDPHE to provide a
capacity up to 6,030 gpd. Additional property owners in this area have expressed interest in
developing their lots for light industrial purposes and connecting to the sanitary sewer system,
however the OWTS as at capacity and will not be permitted for expansion since it does not meet
current design criteria or water quality regulations.
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PERFORMANCE LIMITING FACTORS
The District is concerned that the existing North States Avenue OWTS may not be able to handle
increased flows and has started planning to replace the OWTS or to connect this area to the sanitary
sewer system (Project No. 2). The 2004 study also addressed this issue and identified that a future
phase may include a lift station and force main to connect this area to the North Side Sanitary
Sewer. Other options include a sanitary sewer connection to the City of Pueblo or a
replacement/expansion of the existing OWTS. It is recommended that the District continue
monitoring the North Side Sanitary Sewer for excessive I/I (Project No. 16) as well as for normal
operation that requires jetting and flushing.

WASTEWATER TREATMENT FACILITY
The District WWTF primarily treats domestic wastewater from commercial and residential
customers within the District service area. The influent wastewater characteristics to the WWTF
are relatively consistent throughout the year since the majority of the population is residential.
Wastewater effluent quality was obtained from operations records and discharge monitoring
reports (DMRs). The WWTF operates in accordance with the Colorado Discharge Permit System
Permit Number CO-0040789, see Appendix B. The Discharge Permit requires that the District
monitor and report 30-day average, 7-day average, and daily maximum values for several influent
parameters. A summary of these parameters is presented in Table 9. Effluent is discharged to
Pesthouse Gulch, a tributary to Wildhorse Creek. The Discharge Permit expires on September 30,
2019.
Table 9 – WWTF Effluent Discharge Permit Summary
Permit Parameter

Permit Value

Maximum 30-day Average Flow

1.8 MGD

Maximum 30-day Average CBOD5

25 mg/L

Maximum 30-day Average TSS

30 mg/L

Limiting Maximum 30-day Average Ammonia (March)

9 mg/L

pH

6.5 – 9 s.u.

The PWMD WWTF is currently permitted to treat 1.8 MGD and 2,942 lbs BOD5 per day. The
WWTF consists of a headworks building, two aerobic bioreactor lagoons, two secondary clarifiers,
ultra-violet (UV) disinfection, and solids processing and handling, which consists of three aerobic
digesters and a belt filter press. A process flow schematic of the existing facility is shown in Figure
6.
Each process was evaluated and compared to the current State of Colorado Design Criteria for
Domestic Wastewater Treatment Works, adopted September 15, 2012 (Design Criteria). Table 10
provides a summary of the capacity of each treatment process at the WWTF. The basis for the
analysis is the Design Criteria for each treatment unit, and available historical data. For the
purposes of this analysis, the 2014-2016 average BOD5 value of 166 mg/L is used to determine
organic loading conditions. The design flow rate used for this analysis is the historical 2013-2016
MMADF of 1.76 MGD.
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FIGURE 6 - PROCESS FLOW SCHEMATIC
PWMD MASTER PLAN & REGULATION 85 STUDY
NOVEMBER 2016
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Table 10 - Treatment System Capacity Summary
Treatment Process
Headworks (i.e. screening and grit removal)

Capacity, MGD
1.8 (4.5 at PHF)

Aerobic Bioreactors
Hydraulic Retention Time
Organic Loading Rate
Food to Microorganism Ratio
Aeration System

2.0
2.9
3.0
3.2

Clarifiers
Surface Overflow Rate
Solids Loading Rate

1.5
2.6

RAS/WAS/Scum

1.8

UV Disinfection

1.8

Biosolids Handling

3.6

HEADWORKS
Influent flows into a 30-inch wide channel at the headworks. The wastewater is screened and then
passes through a grit chamber before flow is measured by a parshall flume located outside of the
headworks building. The headworks is designed to handle a PHF of 4.5 MGD. An evaluation of
each headworks process follows.
MECHANICAL SCREENING
Influent screening consists of a mechanical barscreen with a bypass channel and manual bar screen
for redundancy. The mechanical barscreen discharges to an integrated shaftless screw compactor,
which allows some dewatering, before depositing the screenings into an adjacent dumpster. The
dumpster is periodically hauled offsite to a landfill.
GRIT REMOVAL SYSTEM
After screening, wastewater flows through a 10-foot diameter vortex grit chamber. Grit is pumped
from a lower level pump room to a grit classifier on the ground floor of the headworks building.
The grit classifier directs water back into the influent channel and deposits the grit into the
dumpster.
HVAC SYSTEM
The headworks building is equipped with five unit heaters to warm the building during winter
months. Four dampers and louvers are installed above various doors and windows to allow air
exchange. A 20-inch by 20-inch ventilation duct runs the length of the headworks building and
discharges air perpendicular to the influent channel to promote air circulation and limit odors.
During the site visit, odor was not observed and the heating, ventilation, and cooling (HVAC)
system appeared to be functioning as intended. Operations staff noted acceptable air quality in the
headworks building, with exception to the lower level pump room. Floor drains on the main level
drain to a sump on the lower level where they remain until enough accumulates to cycle the sump
pump, which can cause odors in the lower level.
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INFLUENT FLOW MEASUREMENT
Influent flow is measured using a 9-inch Parshall flume. Typically, a 9-inch Parshall flume is
capable of measuring up to 5.7 MGD of flow.
CONDITION AND PERFORMANCE ASSESSMENT
At the time of the site visit, operations staff noted that rocks often jam the ½-inch fine mechanical
screen. Rocks and cobbles could be collected before the fine screen via a manhole or sump located
upstream of the headworks facility. Solids, rocks, and other debris would need to be regularly
removed from the manhole or sump. The District recently took action to mitigate this issue by
installing a rock/cobble separation manhole upstream of the headworks.
If the odors on the lower level are a concern for the District, solutions may be available. Floor
drains could be redirected to a closed vessel. Another alternative may be to increase air exchanges
in the lower level.
PERFORMANCE LIMITING FACTORS
The headworks was designed for a MMADF of 1.8 MGD and a PHF of 4.5 MGD. As flows
continue to increase beyond 1.8 MGD, the headworks will limit the overall WWTF capacity.
Expanding the headworks capacity will be required when the WWTF is expanded.

AEROBIC BIOREACTORS
The Biolac® activated sludge process at the WWTF was designed as extended aeration activated
sludge. The existing configuration consists of two lined earthen aerobic basins fed in parallel via
a splitter box and influent piping. Each basin can be isolated or taken down for maintenance and
inspection. Source of diffused aeration is from centrifugal blowers providing air to an array of
floating oscillating air headers which feed air to submerged fine bubble sock diffusers throughout
each basin. About 75 percent of the diffusers have been rebuilt or replaced over the last five years.
HYDRAULIC RETENTION TIME
Per Design Criteria, the hydraulic retention time (HRT) must be between 18 and 36 hours. Using
the most restrictive HRT of 36 hours and a volume of 1.5 MG per basin, the capacity of the aeration
basins is 2.0 MGD.
ORGANIC LOADING RATE
The organic loading rate is the amount of influent BOD5, in pounds, that is applied to every 1,000
cubic feet of the aeration basins in service. Design Criteria limits on the organic loading rate for
an extended aeration activated sludge system is 10-25 lbs BOD5 /1,000 cu. ft. Using the historic
influent BOD5 concentration of 166 mg/L, and the conservative loading rate of 10 lbs BOD5 /1,000
cu. ft., the capacity of the aeration basins is about 2.9 MGD.
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FOOD TO MICROORGANISM RATIO
The current food to microorganism (F/M) ratio is derived using historical DMR data, process
control data, and an MMADF of 1.76 MGD. The total food to the system (BOD5) under current
operating conditions is 2,500 lbs/d. The microorganisms in the system are the volatile portion of
the mixed liquor suspended solids (MLSS) in both aerobic bioreactors.
Historical data shows a range of MLSS fluctuations, depending on the season. For a 3-year period
(May 2013 through May 2016), the maximum MLSS encountered was about 6,000 mg/L on June
10, 2013. The minimum MLSS encountered was 1,120 mg/L in November, 2015. The average
MLSS value for the 3-year period was about 2,000 mg/L. The Design Criteria range for an
extended aeration basin is 3,000-6,000 mg/L MLSS.
The volatile portion (MLVSS) of the MLSS also fluctuates with the season and varied from 52
percent to 100 percent during the same 3-year period described above, with an average of 78
percent. The minimum MLVSS was encountered on July 30, 2014 for Basin A and October 2,
2013 for Basin B. The maximum MLVSS was encountered on March 11, 2015 for Basin A and
February 3, 2016 for Basin B.
Assuming MLVSS accounts for 78 percent of the average MLSS, average MLVSS is 1,560 mg/L.
The resulting mass of microorganisms is about 19,500 lbs per basin, providing an F/M ratio of
0.064 per basin. Per Design Criteria, the F/M ratio for an extended aeration activated sludge facility
should be between 0.05 and 0.20.
AERATION SYSTEM
The District has two 150-HP centrifugal blowers, one 100-HP centrifugal blower, and one 75-HP
centrifugal blower for the activated sludge process. The two 150-HP blowers are dedicated to the
activated sludge process and are currently operated in a lead/lag configuration and cycled for ten
hours on, then two hours off. The two smaller blowers are typically kept in standby mode and run
quarterly for maintenance. The blowers are rated for 2,500 scfm, 1,800 scfm, and 1,400 scfm
respectively.
Each aerobic bioreactor has 70 Parkson BioFuser® diffusers capable of providing an aeration
capacity up to 5,000 scfm per lagoon, for a total aeration capacity of 10,000 scfm. If additional air
was required for treatment due to higher organic or nitrogen load, the diffusers are sufficiently
sized to transfer more air, but the blowers would limit what can be provided to the aerobic
bioreactors and are thus the limiting factor for this facility.
Under the hydraulic loading of 1.76 MGD and organic loading of 166 mg/L influent BOD5, the
aeration demand is about 4,500 scfm based on the Standard Oxygen Requirement (SOR) and
assuming credit for denitrification. The existing diffused aeration system is operating with the
diffusers at roughly 45 percent of capacity. The blowers are operating at about 79 percent of firm
capacity with the largest blower out of service, and about 55 percent of design capacity with all
blowers in service.
With all four centrifugal blowers in service, the blowers have the ability to provide adequate air to
an influent flow of almost 3.2 MGD under the current BOD5 concentration of 166 mg/L. With the
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largest blower out of service, the blowers have the ability to provide adequate air to an influent
flow of about 2.23 MGD.
CONDITION AND PERFORMANCE ASSESSMENT
Typically, a membrane liner can be expected to last for 15 years. The aeration basin liners are 16
years old and are at or near the end of their useful life. Heavier sludge and grit has been deposting
in the poorly mixed areas of the basins since installation and should be removed before the
accumulated sludge/grit volume begins to impair treatment performance.
The aeration system consists of 10 rows of suspended diffusers per basin. By installing actuators
on the valves controlling air flow to each row, the creation of anoxic or anaerobic zones may be
possible. This can improve denitrification but may impact required mixing energy for MLSS
suspension and nitrification efficiency. An anaerobic selector with slow speed mixer could be
installed prior to the aeration basins and may enhance nutrient removal
The F/M ratio in the aeration basins is within the Design Criteria range, and MLSS concentrations
are below the range listed in the Design Criteria which is expected since the WWTF is currently
underloaded organically.
Additionally, historic BOD loading has been below the Design Criteria range and HRT has been
higher than Design Criteria.
PERFORMANCE LIMITING FACTORS
By using the most conservative Design Criteria conditions, HRT limits the capacity of the aerobic
basins to 2.0 MGD. However, by considering the least restrictive Design Criteria, a greater
capacity may be achieved.

SECONDARY CLARIFIERS
The WWTF has two 50-foot diameter concrete clarifiers with peripheral launderers. The clarifiers
have a side water depth of 12.2 feet. Each clarifier is equipped with an Evoqua Envirex® TowBro® Hydraulic Sludge Removal System. The clarifier is also equipped with a surface scum
skimmer that scrapes floating scum and grease into a scum trough within the clarifier that
discharges to a scum pit adjacent to the clarifier. Surface scum is then pulled from the scum pit
into the operations building pump gallery via a 4-inch scum suction pipe. Each aeration basin can
be served by either clarifier via the clarifier splitter box. The secondary clarifiers were constructed
with the original plant construction in 2001.
SURFACE OVERFLOW RATE
At the time of the site visit, both clarifiers were in operation. District staff noted concerns with the
surface overflow rate (SOR). Per Design Criteria, the maximum allowable SOR for a clarifier in
an extended aeration activated sludge facility is 400 gpd/sf at MMADF and 700 gpd/sf at PHF. To
meet the MMADF Design Criteria, with two clarifiers in operation, the MMADF should not
exceed 1.57 MGD and the PHF should not exceed 2.75 MGD. The SOR at PHF was not considered
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in this evaluation since the 3 MG of operating volume in the aerobic basins is assumed to attenuate
influent PHFs.
SOLIDS LOADING RATE
The solids loading rate (SLR) is a measure of the amount of solids applied to each square foot of
the clarifier. The solids in this instance are the MLSS that are sent from the aerobic bioreactors to
the secondary clarifiers. Historical data shows a range of MLSS fluctuations, depending on the
season. For a 3-year period (May 2013 through May 2016), the average MLSS encountered was
about 2,000 mg/L. Utilizing the historical MLSS value, the pounds of solids applied to each
clarifier under the current hydraulic flow rate of 1.76 MGD is 14,688 lbs/d. Utilizing the historical
average RAS concentration of 8,978 mg/L and the constant RAS flowrate of 336,000 gpd per
clarifier, the pounds of solids contributed from RAS is 39,863 lbs/d. The resulting SLR for each
clarifier is 20 lbs/d/sf. This SLR is within the recommended range.
The Design Criteria for extended aeration processes stipulates a maximum SLR of 24 lbs/d/sf at
MMADF and 35 lbs/day/sf at PHF. At the average MLSS value of 2,000 mg/L the maximum
allowable MMADF would be 2.63 MGD. At the maximum MLSS value of 6,000 mg/L the
MMADF would be 0.88 MGD. SLR during a PHF event was not considered due to attenuation in
the aerobic basins.
CONDITION AND PERFORMANCE ASSESSMENT
The clarifiers are 15 years old but are in good condition. Operations staff did not note concerns
with the condition of the mechanical equipment or with process performance. PWMD plans to
replace the clarifier drives within the next 3-5 years (Project No. 12).
When the WWTF was originally designed, the Design Criteria allowed for a higher SOR and SLR
for extended aeration systems. The current Design Criteria has a more restrictive SOR and SLR.
The District is currently operating above the SOR limit and is approaching the SLR limit with two
clarifiers in operation. Having at least three clarifiers in operation will allow for increased
flexibility to take one clarifier out of service for maintenance and to handle bulking of sludge.
PERFORMANCE LIMITING FACTORS
The SOR limits the treatment capacity of the secondary clarifiers and the overall WWTF capacity.
Larger diameter clarifiers would reduce the SLR but due to the capital cost and operational down
time associated with removing and replacing the existing clarifiers, this is an unlikely solution.
Additional clarifiers should be added with the capacity expansion. Brush cleaning systems are
recommended to be added to the scum arms of new clarifiers in addition to flushing hydrants for
cleaning and maintenance.

RAS/WAS/SCUM SYSTEMS
The WWTF is equipped with return activated sludge (RAS), waste activated sludge (WAS), and
scum removal systems. RAS, WAS, and scum is pulled from the secondary clarifiers into the pump
gallery of the operations building. RAS is pumped back to the aerobic bioreactors, while WAS and
scum is pumped to the solids processing and handling building for further settling and dewatering.
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The District has three horizontally mounted centrifugal RAS pumps rated for 700 gpm each. The
pumps pull settled sludge from the secondary clarifiers into a common RAS header and discharge
the RAS to the aerobic basins via the influent splitter box. The pumps are dedicated to the activated
sludge process and operate in a two duty, one standby configuration. The RAS pumps are
controlled by hand-off-auto (HOA) switches with the pump flow settings controlled by the
WWTF’s main programmable logic controller (PLC) when in auto. The RAS pumps cycle for 20
hours on, then four hours off. The RAS pumps are designed to operate at an average recycle ratio
of 1.6, and a minimum recycle ratio of 1.1. Using the firm RAS pump capacity of 1,400 gpm and
a minimum recycle ratio of 1.1, the capacity of the RAS pumps is about 1.82 MGD.
The District has three progressing cavity WAS pumps rated for 80 gpm each. Similar to the RAS
pumps, the WAS pumps pull settled sludge from the secondary clarifiers into a common
WAS/scum header, which is separate from the RAS header, and discharge the WAS to the digester
tanks in the solids processing and handling building. Two of the pumps are dedicated to the
activated sludge process and run simultaneously for three hours at a time, with the other pumping
both activated sludge and scum from the clarifiers. WAS flow is measured at the operations
building using magnetic flow meters and controlled by PLC time settings.
CONDITION AND PERFORMANCE ASSESSMENT
Staff periodically maintain seals and bearings on the pumps and noted no concerns with the
condition of the systems.
PERFORMANCE LIMITING FACTORS
There is only one common RAS and WAS pipeline from each clarifier. For this reason, the RAS
and WAS pumps cannot operate at the same time. Staff have noted that overall operations would
be improved if there were dedicated RAS and WAS pipelines to allow for continuous recycling
and wasting. Dedicated RAS and WAS pipelines should be incorporated into the future WWTF
expansion and new clarifiers.

DISINFECTION
Disinfection of treated effluent at the WWTF is accomplished using ultraviolet (UV) disinfection.
Secondary effluent from the two clarifiers is combined in a 24-inch pipe prior to entry to the UV
disinfection system. Flow from the clarifiers first enters a stilling basin to facilitate a smooth,
laminar flow through the UV disinfection lamps. Flow then enters the UV disinfection channel,
which contains two banks of low pressure, high output UltraTech Systems disinfection units, each
bank consisting of nine modules of “Eliminator” UV lamps. Each module includes six UV lamps,
providing a total of 108 UV lamps in operation. A cleaning tank and service rack are located in
the UV room to allow for lamp cleaning and maintenance without disrupting disinfection
operations. Effluent from the UV disinfection channel is directed to the effluent Parshall flume
where flow measurement is accomplished, before flowing to the WWTF effluent outfall location.
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CONDITION AND PERFORMANCE ASSESSMENT
The UV system is 15 years old and is reaching the end of its useful life. Operations staff have
noted difficulty in cleaning the bulbs and maintaining submerged components. Newer systems are
easier to maintain and can be equipped with automatic cleaning features.
LIMITING FACTORS
The Design Criteria specifies that the UV dosage delivered for activated sludge secondary
effluents shall be 30,000-microwatt seconds/cm2. The summary of design parameters from the
1998 WWTF expansion lists a UV dosage “greater than 15,000 microwatt seconds/cm2” for the
UV system. It is recommended to expand or upgrade the existing UV system to ensure current
and future design criteria can be met (Project No. 8).

SOLIDS HANDLING
Waste activated sludge and scum from the secondary clarifiers is sent to the three digester tanks.
Wasting occurs for about three hours at a time using the WAS pumps. The WWTF is equipped
with three separate covered aerobic digester tanks (two online, one standby), with a collective
capacity of about 780,000 gallons. Each digester contains an aeration grid system configured at
the bottom of the tank, a sump with suction pipe to recirculate sludge, a sump with suction pipe to
feed the belt filter press, and a decant pipe to feed the adjacent decant wet well.
The digesters are filled in series via a common WAS feed header. The digesters are currently
operated in an on/off aeration control strategy which allows the digester to denitrify and regain
alkalinity. The digesters are decanted as needed to thicken the sludge in the digester and free up
room in the digester for more WAS. Decanting is controlled manually and typically occurs about
once or twice per week for about two to three hours at a time. Decant flows are returned to the
influent splitter box prior to the aeration basins. Stabilized sludge is dewatered using one belt filter
press prior to hauling for final disposal to landfill.
Decant discharged from the aerobic digester tanks is sent to a wetwell. The belt filter press also
discharges pressate to the decant wetwell. Decant is recirculated to the aeration basins via the
influent splitter box. Decant flow is monitored in the operations building using magnetic flow
meters. The decant wetwell is filled manually using controls in the operations building. The
wetwell is purged automatically via float switches within the wetwell.
SLUDGE ACCOUNTABILITY
Using the average WAS influent flowrate of 27,900 gpd and the typical WAS concentration of
5,455 mg/L, the solids wasted to the digester is approximately 1,270 lbs/d. The amount of solids
in the effluent wastewater that is discharged to the receiving stream has a 90th percentile total
suspended solids (TSS) concentration of 8.7 mg/L, resulting in an effluent solids loading of 128
lbs/d at the historical MMADF of 1.76 MGD. The total sludge that is accounted for is thus the
WAS sludge plus the effluent sludge, or 1,398 lbs/d.
Using the available information and assuming that approximately 0.6 pounds of TSS is produced
for every pound of BOD5 removed, the amount of sludge that would be produced in this facility is
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1,127 lbs/d. The unaccounted for sludge is determined by subtracting the known sludge (1,270
lbs/d) wasted from the WWTF, from the anticipated sludge produced at this facility (1,127 lbs/d).
As noted in the above equation, roughly twenty percent of the influent solids are being stored at
this facility, and not wasted to the digester.
DIGESTER CAPACITY
The aerobic digester configuration was designed to operate with two digester tanks in service and
a third digester tank offline, provided for redundancy and future expansion. The solids processing
and handling improvements were completed in 2013, so actual digester performance is expected
to closely match the Design Criteria.
Each digester tank has a total depth of about 22 feet with a designed maximum side water depth
of 18 feet. The Design Criteria requires a minimum freeboard of 1.5 ft. The design volume is about
296,865 gallons per tank. The total design volume utilizing two cells is about 593,730 gallons. The
digester system was designed to accommodate a flow of 3.6 MGD after facility expansion, so the
digesters are currently not filled to capacity.
Using the average WAS flowrate of 27,900 gpd, the detention time in the digester tanks, without
decant, is 21.3 days. Daily decant operations of at least 27,900 gpd results in a detention time of
about 42.5 days. This configuration with decant, and a worst-case temperature of 20 degrees C,
results in about 850-degree-days of exposure in the aerobic digesters, which exceeds the minimum
CDPHE Design Criteria recommendation for aerobic digesters of 800-degree-days. Without
decant operations, the temperature must be maintained at about 38 degrees C to achieve the
minimum 800-degree-days requirement. Since this operating temperature is not realistic to
consistently maintain, daily decanting is necessary to meet the Design Criteria. At the current
flowrate, assumed operating temperature, and described decanting configuration, the digester is
adequately sized to meet the CDPHE Design Criteria for retention time/temperature.
DIGESTER AERATION AND MIXING
The digesters are equipped with three 150-HP Aerzen positive displacement blowers that provide
air to the digester aeration system in each tank. The aeration schedule is currently operated for two
hours on, then one hour off. The blower flowrates are controlled by a VFD on the blowers and the
PLC in the operations building. The tanks are not equipped with mechanical mixing equipment.
Each blower is capable of delivering up to 1,600 scfm of air to each digester tank at the maximum
side water depth (SWD). According to the Design Criteria, aerobic digesters must be capable of
providing at least 20 cfm per 1,000 cubic feet of digester capacity when using diffused aeration.
The existing blowers provide approximately 45 acfm/1,000 ft3 of air. The diffused aeration system
is capable of transferring up to about 90 scfm/1,000 ft3 of air. The existing digester aeration system
meets the Design Criteria; there is also space for a future blower to be installed if a fourth digester
tank is required to treat higher wastewater flows.

Pueblo West Metropolitan District
Wastewater Master Plan

35

BELT FILTER PRESS
The WWTF currently operates one PHOENIX belt filter press (BFP) with a design flowrate of 150
gpm. Aerobically digested sludge treated with Nalco 71307 liquid polymer is fed to the BFP. The
maximum design solids feed concentration is 22,500 mg/L. Dewatered sludge is discharged into a
trailer in the garage via a Serpentix® conveyor distribution system. Water that is removed from
the biosolids, called pressate, is returned to the decant wetwell. The WWTF typically does not
monitor the pressate for nutrients before recirculating to the decant wetwell.
The BFP is typically operated for about 6 to 14 hours per week at a solids loading rate of 1,687
pounds per hour. Pressate with about 14 percent average solids content is returned to the decant
wetwell at a flowrate of about 90 gpm. Assuming a weekly operation of 10 hours, the maximum
amount of WAS that can be processed is 90,000 gallons per week. The BFP could be run for longer
periods if a higher WAS processing rate was desired; the maximum recommended run time for the
BFP is about 30 hours per week.
CONDITION AND PERFORMANCE ASSESSMENT
Equipment is only a few years old and in good condition. Staff perform maintenance, as needed.
Operations staff have noted that the air quality in the solids handling and processing building can
vary. The limited number of air exchanges allows moisture to condense on windows and walls
during the winter and creates a humid environment to work in. Staff have opened windows and
doors in the past, which helps with ventilation but then the heaters cannot maintain a desired
temperature. The District plans to replace the existing system with more robust piping, and add
heated air intake to reduce the need for excessive heating.
The blowers are louder than expected and the manufacturer has visited the site to investigate the
noise complaints. Staff intend to replace a pipe expansion fitting to reduce the noise.
LIMITING FACTORS
The capacity of the solids handling facility is currently limited by the capacity of the WAS/Scum
pumps. Since the RAS and WAS systems share a common pipeline and cannot be operated
independently, the WAS flowrate is limited by the RAS flowrate. Dedicated RAS and WAS
pipelines would allow for continuous wasting and would increase the amount of influent that could
be sent to the solids processing building.
All equipment in the solids processing and handling building was designed for a maximum influent
WWTF capacity of 3.6 MGD. The design capacity of the digester tanks and aeration system are
each 3.6 MGD. At 3.6 MGD influent WWTF flow, the belt filter press would run for
approximately 20 hours per week. This run time can be accomplished using the existing
equipment, and is reasonable considering the current staffing configuration.

REGULATORY COMPLIANCE
The District has not received any formal or informal enforcement actions within the past five years,
but has recently been issued noncompliance violations. The District received a reportable
noncompliance violation in the fourth quarter of 2014 and the first two quarters of 2015 due to
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exceeding effluent Discharge Permit limits. Total suspended solids and hexavalent chromium
concentrations were in exceedance, as reported on July 31, 2015. An incorrect noncompliance
violation from the third quarter of 2015 was resolved administratively due to a non-receipt error.
The District received a significant noncompliance violation in the fourth quarter of 2015 due to an
exceedance of 80 percent of the permitted facility loading capacity (hydraulic and organic) without
plans for expansion. Flow has exceeded the 80 percent mark in 2016, as well. The District is also
under a compliance schedule to meet cadmium, lead, cyanide, mercury, and selenium limits.
Wastewater treatment facilities with design capacity between 1.0 MGD and 2.0 MGD must comply
with Regulation 85 by 2022. Regulation 85 requires discharges to comply with Discharge Permit
Limits for Total Phosphorus (TP) and Total Inorganic Nitrogen (TIN). A more detailed Nutrient
Compliance Evaluation is included in the following Section.

CAPACITY EXPANSION SUMMARY
It is documented that maximum month daily flows are reaching the treatment plant’s rated
capacity. Organic loading to the plant has been lower and the plant is consistently able to achieve
95 percent reduction (85 percent required by permit) in BOD5 through the plant. However, as the
District grows, the hydraulic and organic loading will continue to increase over the 20-year
planning period. Based on this information a capacity expansion is required in the near-term.
In Section 3 an evaluation of each major process area was completed and deficiencies and concerns
were noted. Therefore, to expand the plant for a capacity upgrade the following areas have been
identified for improvements to process additional flow and organic loading.










Headworks - Headworks will need to be evaluated for handling peak hour flows, flow
measurement, screens, grit removal, ventilation, and building size. An automatic screen
should be considered for the bypass channel for added redundancy and operational
flexibility.
Aeration basins (liners and activated sludge control) – Aeration basins have aged
synthetic liners that may need to be replaced. An aeration controls upgrade is needed for
activated sludge and better nutrient control, including automatic control valves, dissolved
oxygen probes, and oxidation reduction potential probes.
Secondary clarifier – Secondary clarifiers are limited by their surface overflow rate.
Additional secondary clarifiers should be evaluated. Chemical precipitation for
phosphorus removal, if practiced, may increase the solids loading rate to the existing
clarifiers.
RAS/WAS/Scum pumps – Upgrade should increase the RAS/WAS pump capability, and
separate RAS, WAS and Scum piping to improve process performance and operational
flexibility.
Ultraviolet disinfection – The ultraviolet disinfection system is aged and needs to be
replaced. Important considerations include a review of the UV light intensity to meet
E.coli limits, a review of peak hour flow through system and equipment redundancy. The
new system should also improve cleaning and maintenance ability. For redundancy and
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improved operations, an additional bypass channel could include another bank of UV
lamps.
Instrumentation and controls (also SCADA) – Process and equipment controls and
instruments should be reviewed for a larger plant, for age and reliability, and improved
control over activated sludge and aeration.
Optional effluent filtration system for total phosphorus reduction – Evaluate the need for
a final filter system on the effluent to remove additional solids (phosphorus) or a
chemical addition system to improve phosphorus removal with the waste activated sludge
from the secondary clarifiers.
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SECTION 4 – NUTRIENT EVALUATION
DESCRIPTION
Nutrients Management Control Regulation 85 (Regulation 85) requires that WWTF’s with a
permitted capacity between 1.0 and 2.0 MGD discharge no more than 15 mg/L as total inorganic
nitrogen (TIN) (annual median) and 20 mg/L as TIN (95th percentile) and no more than 1.0 mg/L
(annual median) and 2.5 mg/L (95th percentile) of total phosphorus (TP), starting in 2022.
Regulation 85 is basically a one size fits all standard with numeric effluent limitation as stated. In
addition, Regulation 85 includes monitoring requirements including monitoring from the effluent
point source and dedicated stream sampling points upstream and downstream of the effluent
discharge location. The District is currently in the process of performing the monitoring also
known as the Sampling Analysis Plan (SAP). The sampling data is submitted to CDPHE every
quarter and eventually will be used to develop water quality based effluent requirements which
pertains to Regulation 31. Regulation 31 is not a one size fits all standard like Regulation 85; it
will be further developed to model specific effluent requirements based on water quality standards
of the receiving stream. It is unlikely the District will have to meet Regulation 31 for the next 10
to 20 years, since the WWTF effluent discharge location is a tributary to the Arkansas River. Since
the Regulation 85 limits are stringent, process modeling is valuable for determining different
optimization strategies and capital improvements that can by employed for compliance at different
flows and loadings. Nutrient removal compliance under current and future flows and loads can be
evaluated with process models using representative influent wastewater characterization, WWTF
configuration/process modes, and optimized configurations that may include minor and major
capital improvements.

MODELING METHODOLOGY
JVA attempted to model the PWMD WWTF with BioWin 5 (EnviroSim Associates, LTD). After
attempting several different model configurations and conversations with Parkson, the BioLac
manufacturer, JVA staff determined that BioWin cannot accurately model the BioLac treatment
systems. Parkson provided modeling results at current capacity and future flows. The following
sections summarize the wastewater characterization, the BioWin model calibration attempts, the
Parkson model results, and a summary of nutrient removal alternatives.

WASTEWATER CHARACTERIZATION
The PWMD WWTF staff conducted a 12-day wastewater characterization study that included
samples and measurements that are not typically collected for DMRs and reporting purposes. The
wastewater parameters, sample locations, and sample types collected are provided in Appendix C.
The 12-day sampling wastewater characterization data was compared to the 2012 to 2016 DMR
data and is an accurate representation of typical PWMD WWTF influent (Table 11, Table 12) and
effluent (Table 13, Table 14) water quality. The 12-day sampling data and DMR data were used
to calibrate the model.
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Table 11 – Influent Wastewater Characteristics from Wastewater Characterization
Day

Flow

Total
COD
mgCOD/L

TKN
mgN/L

Total
P
mgP/L

pH

Alkalinity
mmol/L

ISS
Influent
mgISS/L

Calcium
mg/L

Magnesium
mg/L

5/15/2016

1.499

378

34.3

4.26

7.53

5.6

36

159

84

5/16/2016

1.578

419

32.3

3.95

7.5

5.8

26

175

98

5/17/2016

1.517

402

35.5

4.14

7.68

5.84

34

161

91

5/18/2016

1.512

363

34.4

4.17

7.75

5.4

36

154

87

5/19/2016a

1.479

308

30.4

3.36

7.81

5.28

12

200

110

5/19/2016b

1.479

618

33.9

4.34

7.7

5.96

22

174

94

5/20/2016

1.452

266

25.5

2.7

7.87

6

14

198

113

5/21/2016

1.448

380

27.5

3.35

7.69

6.12

10

165

87

5/22/2016

1.491

537

35.5

4.95

7.71

6.12

18

161

84

5/23/2016

1.618

351

25.4

3.26

7.73

6.12

22

170

95

5/24/2016

1.505

270

27.4

2.78

7.7

5.96

28

169

93

5/25/2016

1.49

244

27.3

2.86

7.72

5.68

14

205

112

Minimum

1.448

244

25.4

2.7

7.5

5.28

10

154

83.8

Average

1.506

378

30.8

3.7

7.70

5.82

23

174

95.5

Median

1.491

363

30.4

3.4

7.71

5.96

22

170

93.9

Maximum

1.618

618

35.5

4.95

7.87

6.12

36

205

112.6

The 12-day sampling data was also used to determine wastewater fractions and other input
parameters. Refer to Appendix D for the analyzed 12-day sampling results.
Table 12 – Influent Flow, BOD, cBOD, and TSS from 2012 to 2016 DMRs
Parameter

Influent
Flow
Daily Max
(MGD)

Influent
Flow 30
Day Avg
(MGD)

BOD5
30 Day
Avg
(mg/L)

BOD5
7 Day
Max
(mg/L)

cBOD
30 Day
Avg
(mg/L)

cBOD
7 Day
Max
(mg/L)

TSS
30 Day
Avg
(mg/L)

TSS
7 Day
Max
(mg/L)

Minimum

1.22

1.11

115

113

113

124

116

156

Average

1.53

1.30

166

191

183

200

202

243

Median

1.46

1.24

169

198

177

196

200

235

Maximum

2.26

1.76

206

237

300

368

368

386

The effluent wastewater characteristics were also required for model calibration which are shown
in Table 13 and Table 14.
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Table 13 – 12-day Sampling Effluent Wastewater Characteristics
Day

Flow
MGD

Total COD
mgCOD/L

Ammonia N
mgN/L

Nitrate N
mgN/L

Total P
mgP/L

pH

Alkalinity
mmol/L

5/15/2016

1.56

61

3.25

4.1

1.74

7.67

212

5/16/2016

1.60

63

5.12

1.9

3.15

7.63

234

5/17/2016

1.57

74

4.34

2.3

1.74

7.57

228

5/18/2016

1.54

67

0.471

4.5

2.31

7.46

196

5/19/2016a

1.51

59

0.488

5.2

2.02

7.7

196

5/19/2016b

1.51

70

0.923

6

1.69

7.37

208

5/20/2016

1.49

57

0.548

5.1

1.45

7.86

208

5/21/2016

1.49

62

1.12

1.8

2.66

7.4

224

5/22/2016

1.66

71

1.17

1.8

4.01

7.39

224

5/23/2016

1.65

56

1.13

1.8

3.74

7.41

224

5/24/2016

1.59

49

2.43

2.5

3.00

7.42

216

5/25/2016

1.51

58

0.516

4.6

1.48

7.38

208

Min

1.49

49

0.471

1.8

1.45

7.37

196

Average

1.56

62

1.8

3.5

2.41

7.52

215

Median

1.55

62

1.1

3.3

2.00

7.44

214

Max

1.66

74

5.123

6.0

4.00

7.86

234

Table 14 – Effluent Parameters for cBOD, Ammonia, Nitrite, pH, and TSS from DMRs
Nitrite
as N
Daily
Max
(mg/L)

Minimum
pH

Maximum
pH

TSS
30 Day
Avg
(mg/L)

TSS
7 Day
Max
(mg/L)

1.4

0.2

6.6

7.3

1.7

2.0

8.2

4.0

1.3

7.1

7.6

6.1

7.6

4.0

7.4

3.6

0.5

7.1

7.5

6.2

7.9

10.0

17.5

9.1

7.4

7.3

8.6

11.0

14.4

Parameter

cBOD
30 Day
Avg
(mg/L)

cBOD
7 Day
Max
(mg/L)

Ammonia
as N
Daily Max
(mg N/L)

Ammonia
as N
30 Day
Avg
(mg/L)

Minimum

1.0

1.0

2.7

Average

3.5

4.2

Median

3.0

Maximum

7.0

The model was built using the influent wastewater characteristics found in Table 11 and Table 12.
JVA attempted to calibrate the model to the effluent characteristics found in Table 13 and Table
14.
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MODEL DEVELOPMENT
A simplified model of the existing secondary treatment processes was built in BioWin. Variables
for each process unit were adjusted based on dimensions and operational data from the WWTF
and conversations with the PWMD WWTF operating staff. These assumptions are summarized in
Table 15. Figure 7 is a process flow schematic of the PWMD WWTF.

Influent

Aeration Basin A

Aeration Basin B

Effluent to UV Disinfection

Centrate

WAS to Aerobic Digester

Figure 7 – BioWin Process Flow Schematic of PWMD WWTF

For simplicity, the aerobic digester was not included in the model. The pressate (labeled centrate
in the BioWin model) flow from the aerobic digester was modeled as an input side stream that can
be turned on or off depending on the day. Refer to Table 15 for operational characteristics.
Table 15 – PWMD WWTF BioWin Model Operations Assumptions
Parameter

Flow Rate

Schedule

Concentrations

Retention Times

Centrate

80 gpm

1X/week

Ammonia N: 20-40
mg/L

N/A

Aeration Basins A
and B

0.5 * (Influent
Flow+RAS+WAS)

10 hrs: 2400 scfm
2 hrs: 0 scfm

N/A

N/A

MLSS

N/A

N/A

2000-2200 mg TSS/L

N/A

Aeration Basin HRT

N/A

N/A

N/A

20-30 hrs

16 hrs, 4 hrs, 4hrs

N/A

N/A

16 hrs, 4 hrs, 4hrs

N/A

N/A

Clarifier A
Clarifier B

0.504, 0.00, 0.011
MGD
0.504, 0.00, 0.011
MGD

RAS

Depends on MLSS

16 hrs/day

N/A

N/A

WAS

Depends on MLSS

3 hrs/day

N/A

N/A

SRT

N/A

N/A

N/A

45 days
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MODEL CALIBRATION
The existing system model is first calibrated based on existing conditions and historical
performance. Once calibrated, the model can predict performance at future flows and loading. The
model calibration was based on the 12-day wastewater characterization and DMR data (Table 11,
Table 12, Table 13, and Table 14). After several model simulations, literature review, and
conversations with Parkson, JVA determined that the PWMD WWTF BioLac system could not be
calibrated using BioWin. The mechanics of the BioLac BioFlex aeration chains cannot be modeled
using BioWin. Instead of using BioWin, the wastewater characterization data, DMR data, and
operational parameters were run through a Parkson proprietary model to determine the nutrient
removal potential of the existing WWTF’s BioLac system. The Parkson proprietary model results
are provided in Appendix A.

TARGETED NUTRIENT EFFLUENT LIMITS
Colorado Regulation 85 requires that PWMD WWTF discharge no more than 15 mg/L as N
(annual median) and 20 mg/L as N (95th percentile) of total inorganic nitrogen (TIN) and no more
than 1.0 mg/L (annual median) and 2.5 mg/L (95th percentile) of total phosphorus (TP) beginning
in 2022 for treatment plants less than 2.0 MGD. Refer to Table 16 below for a summary of the
PWMD WWTF discharge permit limits and the pending Colorado Regulation 85 limits.
Table 16 – Targeted Effluent Limits
Current Permit Parameter

Current Permit Value

Maximum 30-day Average Flow

1.8 MGD

Maximum 30-day Average CBOD5

25 mg/L

Maximum 30-day Average TSS

30 mg/L

Limiting Maximum 30-day Average Ammonia (March)

9 mg/L

pH

6.5 – 9 s.u.

Permit Parameter after expansion ≥2.0 MGD

Permit Value after expansion ≥2.0 MGD

Annual Median Total Inorganic Nitrogen

15 mg/L as TIN

Annual Median Total Phosphorus

1.0 mg P/L

MODEL RESULTS
The Parkson BioLac Model indicates that the PWMD WWTF can consistently achieve TIN
concentrations less than 15 mg/L as N at 1.76 MGD. The PWMD WWTF currently achieves
sufficient nitrification and denitrification to comply with the Colorado Regulation 85 TIN limits.
However, the current BioLac treatment system cannot achieve effluent TP concentrations less than
1.0 mg P/L (annual median), as required by Colorado Regulation 85.
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NUTRIENT REMOVAL ALTERNATIVES
NITROGEN REMOVAL
The PWMD WWTF BioLac treatment system consistently achieves TIN concentrations less than
15 mg/L as N annual median (ammonia: 1.8 mg/L as N and nitrate: 3.5 mg/L as N). As the PWMD
WWTF influent flows increase, it will become more challenging to achieve sufficient nitrification
and denitrification.
One of the main challenges for nitrification and denitrification in a BioLac treatment system is
dissolved oxygen (DO) control. Currently, the PWMD WWTF employs a constant aeration pattern
of 10 hours on at 2100-2400 scfm and 2 hours off at 0 scfm. With this aeration scheme, the average
DO concentration is 2.0 mg O2/L. The PWMD operators manually adjust the air flowrate. The air
flowrate during the air on periods is 2100-2400 scfm due to observed performance by the operating
staff. The PWMD WWTF does not have DO probes in the aeration basins.
Since WWTFs are dynamically loaded as influent flows and loads change, a constant aeration
schedule is not ideal for enhance nutrient removal. One way to reduce aeration costs and maximize
total inorganic nitrogen (TIN) removal is to aerate based on the optimal DO. Installing a DO probe
alone would decrease aeration costs and improve TIN removal. Installing an automated DO control
and aeration adjustment system would maximize TIN removal and reduce aeration costs. The
Parkson Wave-Ox™ Plus Process is designed for automatic DO control of BioLac systems. The
Wave-Ox™ Plus Process uses continuous online effluent ammonia measurement to automatically
adjust the DO setpoint, the aeration chain timer, and the aeration chain sequence to maximize TIN
removal and minimize air and energy usage. Based on Parkson’s proprietary model, if the PWMD
WWTF integrates the Wave-Ox™ Plus Process to their existing BioLac system, the PWMD
WWTF would be able to treat approximately 1.97 MGD and achieve effluent TIN concentrations
of 8 mg/L as N or less.
Integrating and installing the Wave-Ox™ Plus Process with the current PWMD WWTF BioLac
system would require actuated butterfly valves, variable frequency devices (VFDs) for the
blowers, DO probes (one per basin), and PLC controls.
It can be very difficult to achieve a range of operating air flow using centrifugal blowers with
VFDs due to the flatness of the blower curves. Soft starters combined with electric modulating
blast valves tied into the primary DO/ORP control help with this type of blower. Additionally, the
aeration chains can each be fitted with modulating electric butterfly valves (BFVs) and tied into
the DO/ORP control. JVA recommends further discussions with Parkson to explore the best and
most cost effective option.

PHOSPHORUS REMOVAL
The PWMD WWTF currently observes some phosphorus removal. The average TP removal
during the 12-day wastewater characterization was 35 percent TP removal. The average effluent
TP concentration was 2.41 mg P/L. Colorado Regulation 85 requires that WWTFs discharge no
more than an annual median TP concentration of 1.0 mg P/L. Under current influent flows and
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loads and existing process configuration, the PWMD WWTF cannot comply with the Colorado
Regulation 85 TP concentration limit.

BIOLOGICAL PHOSPHORUS REMOVAL
Biological phosphorus removal with the current BioLac system is ineffective, because the BioLac
system does not incorporate an anaerobic zone for biological phosphorus removal. An anaerobic
zone could be added prior to the BioLac oxic and anoxic zones and achieve biological phosphorus
removal. BioLac systems with an anaerobic zone typically achieve effluent TP concentrations of
2.0 mg P/L or less. Since Colorado Regulation 85 requires an annual median effluent TP
concentration of 1.0 mg P/L, an additional polishing step, such as chemical addition or filtration,
would be required. Accomplishing biological phosphorus removal and effluent TP concentrations
of 1.0 mg P/L would require the installation of an anaerobic zone and either chemical or tertiary
filtration as a polishing step.

TERTIARY FILTRATION FOR PHOSPHORUS REMOVAL
Tertiary filtration is a reliable phosphorus removal technology. There are several filtration
technologies that may be employed. The following section provides general information about
tertiary filtration systems.
Any future tertiary filtration equipment should be installed between the clarifiers and the UV
disinfection process. There appears to be adequate space on the site to accommodate a new tertiary
filtration process. Additional filtration processes will require backwash and recycle to be sent to
either the headworks building or the digesters. Because the facility is currently near hydraulic
capacity, recycling to the headworks is not preferred. However, the facility expansion could
include provisions at the headworks to accept additional recycle flows. Alternatively, the digesters
should be evaluated for the ability to receive an additional waste stream.
Media Filters
Media filters use adsorptive granular media for phosphorus removal. The filter influent is dosed
with metal salts, such as alum or ferric chloride, which react with soluble phosphorus and form
solid precipitates. As water passes through the adsorptive media, typically sand, phosphorus
adsorbs to the media. When there are no more adsorption sites available on the media, the media
is backwashed and the filtrate is sent back to the activated sludge process or digesters. Media filters
can consistently produce effluent TP concentrations that are less than 1.0 mg P/L.
Cloth Filters
Cloth filters can be used for phosphorus removal. Prior to flowing through the cloth filter, the filter
influent is dosed with metal salts, such as alum or ferric chloride, which react with soluble
phosphorus and form solid precipitates. The solid precipitates form flocs that are captured by the
cloth filter. The captured solids are sent back to the activated sludge process or digesters. This can
reduce effluent TP concentrations to 1.0 mg P/L, but is not a robust process for consistently
meeting TP concentrations that are less than 1.0 mg P/L.
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CHEMICAL PRECIPITATION FOR PHOSPHORUS REMOVAL
Chemical precipitation of phosphorus can be used to enhance total phosphorus (TP) removal in
the secondary treatment process. In conjunction with other phosphorus removal and reduction
strategies chemical addition is frequently the phosphorus removal method of choice for small and
medium size treatment plants. Implementation of an enhanced phosphorus removal process, such
as filtration, may not be practical or is found to be too expensive. Also there may be the case when
an existing treatment plant has to meet new phosphorus limits and the configuration of the
secondary treatment process does not lend itself easily to a process upgrade.
Commonly used chemicals for wastewater applications are aluminum sulfate
(Al2(SO4)3·14H2O), polyaluminum chloride (PACl), or ferric salts; ferric chloride (FeCl3) and
ferric sulfate (Fe2(SO4)3). These chemicals can be added at various locations to help effect
additional precipitation and removal of phosphorus from the effluent prior to discharging.
Addition of the selected chemical typically occurs at the activated sludge basins or prior to the
secondary clarifiers.
Use of chemicals such as these will produce additional sludge that contains the precipitated
phosphorus and the added metal salts. It is likely the addition of these chemicals will affect the
alkalinity and pH of the wastewater, which can have an impact on other treatment units and
processes and should be considered carefully. It has also been reported that there may be an impact
on the sludge digestion process and the dewatering equipment performance.
Depending on the final disposal of biosolids practiced there should be a review of the increased
metals (aluminum or iron) to be added to the sludge. Beneficial use options may limit certain
metals from accumulating in the soils or compost and should be addressed. Some increase in
metals, such as iron, may improve the biosolids impact at land application sites.
It is usually recommended to start with jar testing (bench-scale) using one, two, or three of the
chemicals to compare their effectiveness and likely impacts on other treatment processes. Testing
of differing chemical feed rates, effluent phosphorus values, and solids accumulation from the
activated sludge can then be compared. Then a decision can be made to conduct a larger pilotscale test. The capital and O&M cost of chemical addition should be estimated at this time to
compare to other alternatives.
Any future chemical addition for phosphorus precipitation could take place prior to the aeration
basins, or between the aeration basins and the clarifiers. The appropriate contact time required for
adequate floc formation should be evaluated to determine the best location for chemical addition
and whether additional tankage is required for flocculation and sedimentation.

PARKSON RECOMMENDATIONS FOR BIOLOGICAL NUTRIENT REMOVAL
The existing WWTF Parkson BioLac® Treatment System can be upgraded and expanded for
nutrient removal and Regulation 85 compliance. The WWTF can be expanded in two phases, first
to 2.40 MGD and then to 3.60 MGD. The design flow, influent water quality, and desired effluent
quality are summarized in Table 17 and Table 18.
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Table 17 – Design Influent Flow Requirements
Parameter

Phase I

Phase II

Design Flow (MGD)

2.4

3.6

Peak Hour Flow (MGD)

6.0

9.0

Maximum RAS Flow (MGD)

3.6

5.4

Table 18 – Parkson Model Influent and Desired Effluent Water Quality
Parameter

Influent

Effluent

BOD5 (mg/L)

250

10

TSS (mg/L)

250

15

TKN (mg/L)

40

N/A

NH3-H (mg/L)

35

N/A

TIN (mg/L)

N/A

8

TP (mg/L)

6

1

pH

6-8

N/A

Alkalinity (mg/L)

340

N/A

*The Parkson model influent used assumed influent water quality from previous design assumptions.

Expanding the WWTF to 2.40 MGD and maintaining effluent TIN and TP concentrations less than
10 mg/L and 1 mg/L, respectively, can be achieved within the existing BioLac basins. Each of the
existing BioLac basins contain ten BioFlex aeration headers. An additional BioFlex aeration chain
can be added to each basin for nitrification and denitrification in the existing basins. The existing
aeration chains should be upgraded with the Wave-Ox™ process for reliable and efficient
nitrification and denitrification. The Wave-Ox™ process allows for air flow distribution control
of the aeration chains, which can be used to vary the DO within the basins to create a moving wave
of multiple oxic and anoxic zones for nitrification and denitrification. The existing blowers may
be sufficient for the expansion to 2.4 MGD, but the actual blower capacity should be evaluated.
For biological phosphorous removal, anaerobic basins must be installed in front of each BioLac
basin. The anaerobic basins must have one fermenter and one anaerobic zone. Each anaerobic
basin should have approximately 33,400 ft3 of volume for sufficient biological phosphorous
removal. If Regulation 85 significantly requires effluent TP concentrations significantly less than
1 mg/L in the future, then some chemical phosphorous removal may be required. A summary of
the required equipment and basins for the WWTF expansion to 2.4 MGD is provided in Table 19.
Expanding the WWTF to 3.6 MGD and maintaining effluent TIN and TP concentrations less than
10 mg/L and 1 mg/L, respectively, can be achieved by adding a third BioLac and anaerobic basin
that is identical to the Phase II basins. If Regulation 85 significantly requires effluent TP
concentrations significantly less than 1 mg/L in the future, then some chemical phosphorous
removal may be required. A summary of the required equipment and basins for the WWTF
expansion to 3.6 MGD is provided in Table 19. It should be noted that two additional blowers are
required to complete the Phase II Expansion.
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Table 19 – Required Equipment and Basins for Phase I and Phase II WWTF Expansion
Phase I

Phase II

BioFlex Aeration Headers

2

11

Electric Motor Actuated Valves

22

11

DO Probe

2

1

DO Analyzer

2

1

Blowers

0

(2) 100 HP Centrifugal Blowers

BioLac Wave Ox Control System

1

N/A

(2) 33,400 ft3 Basins

(1) 33,400 ft3 Basins

2

1

Nitrification/Denitrification

Phosphorus Removal
Anaerobic Basin
Mixers

CONCLUSIONS
The PWMD WWTF can achieve TIN concentrations less than 15 mg/L as N with the current
BioLac system. If the projected flows are less than 2.4 MGD, then PWMD should consider
installing two additional BioFlex aeration headers and the Wave-Ox™ Plus Process for optimal
TN removal. If the projected flows are greater than 2.4 MGD, then a third treatment train will be
required for nitrogen removal. With the additional aeration capacity and Wave-Ox™ Plus Process,
the PWMD WWTF should consistently achieve TN concentrations less than or equal to 8 mg/L as
N under current and future flows.
The PWMD WWTF cannot achieve TP concentrations less than 1.0 mg P/L with the current
BioLac system. Biological phosphorus removal with a polishing step and tertiary filtration with
chemical addition can reduce the effluent TP concentration to 1.0 mg P/L or less. It is assumed
that biological phosphorus removal will be pursued by the District. Jar testing and further hydraulic
evaluation should be conducted to determine the best location for a new treatment train.
A third clarifier is recommended to handle the increased mass and hydraulic loadings, and to
provide additional operational flexibility for equipment maintenance.
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SECTION 5 – CAPITAL IMPROVEMENTS PLAN
The Capital Improvements Plan (CIP) is broken up into capital improvement projects and
operations & maintenance projects. Each of the capital projects are categorized under capacity,
regulatory, and collection.

CAPITAL IMPROVEMENT PROJECTS
CAPACITY
Project No. 4 – Plant Upgrade for Nutrients and Capacity
Per CDPHE, a publicly operated treatment facility must commence planning for treatment
expansion when the influent flowrate reaches 80 percent of its design capacity. The WWTF has
exceeded 80 percent of the hydraulic design capacity on numerous occasions in 2015 and 2016.
Increasing the design capacity of the WWTF above 2.0 MGD will trigger the enforcement of
Regulation 85.
Improvements are required to meet Regulation 85 limits. A substantial facility upgrade is
required to meet the stringent total phosphorus limit imposed by Regulation 85. Design has yet to
be finalized, but this upgrade could consist of new clarifiers and/or aeration basins. The project is
planned for 2018-2020 at a total cost of about $4,000,000.
Trigger: Existing WWTF has reached hydraulic and organic loading capacity
Years to Complete: 2018-2020
Anticipated Cost: $4,000,000
Project No. 8 – UV Channel Improvements
To increase disinfection capacity and improve operational capability a new UV system is
recommended to be installed. Design has yet to be finalized, but the system could be
incorporated into the planned tertiary treatment building. This new system could consist of one
main UV channel with a bypass UV channel for redundancy and ease of service. The project is
planned for 2021 at a total cost of about $500,000. This project could also be incorporated into
the WWTF capacity and nutrient upgrade to avoid additional permitting with CDPHE.
Trigger: Existing UV disinfection is at capacity and lack operational redundancy
Years to Complete: 2021
Anticipated Cost: $500,000
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REGULATORY
The following projects are anticipated in response to increasingly stringent regulatory drivers.
Project No. 5 – WWTF – Nutrient Removal Process Engineering
Per Regulation 85, any WWTF with a design capacity greater than 2.0 MGD must comply with a
TIN limit of 15 mg/L and a total phosphorus limit of 1.0 mg/L. The existing facility cannot
currently remove phosphorus to this level, so it is necessary to upgrade equipment for further
nutrient removal. This project represents the request for PELs, the site application and the design
to increase the capacity of the WWTF and approve the nutrient removal upgrades that will help
the District comply with Regulation 85.
Trigger: Existing WWTF has reached organic loading capacity
Years to Complete: 2017
Anticipated Cost: $300,000

COLLECTION
Project No. 6 – LS2 Overflow
An existing lagoon provides overflow protection for Lift Station No. 2, but has reached the end
of useful life. The District plans to line the emergency overflow lagoon in 2017 at a cost of about
$100,000.
Trigger: Existing emergency overflow lagoon has reached end of useful life
Years to Complete: 2017
Anticipated Cost: $100,000
Project No. 1 – Collection System Modeling
Accurate modeling of a collection system is essential to maintain adequate record keeping and
improve infrastructure management. The District plans to pursue computer modeling of the
wastewater collection system to confirm the capacity of the existing system, locate specific
sewer mains that limit overall capacity, and help develop a plan for future improvements. This
project is planned for 2017 at a cost of about $50,000.
Trigger: The District does not have an accurate computer model of the collection system
Years to Complete: 2017
Anticipated Cost: $50,000
Project No. 2 – States Ave. Sewer Main Design
An 8-inch gravity sewer main exists along States Avenue at the eastern border of the wastewater
service area. This gravity sewer main feeds to an OWTS south of N. States Avenue and E.
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Platteville Boulevard. There are two options for treatment of the OWTS. The area could be
annexed into the City of Pueblo with gravity flow to the City for treatment. Alternatively, a lift
station and force main could connect the States Avenue gravity sewer main to the existing PWMD
wastewater collection system for treatment. This phase of the project represents the evaluation of
design alternatives and initial design and is expected to begin in 2017 at a cost of about $400,000.
Trigger: Service needed for North States Avenue OWTS
Years to Complete: 2017
Anticipated Cost: $400,000
Project No. 3 – Gravity, Lift Station, and Force Main Extension to States Ave
Following the evaluation of design alternatives for the States Avenue sewer main, the next phase
will finalize the design and complete construction to serve the States Avenue area. This phase of
the project is expected to begin in 2018 and could cost about $4,000,000.
Trigger: Service needed for North States Avenue OWTS
Years to Complete: 2018
Anticipated Cost: $4,000,000
Project No. 13 – Replace 10” Force Main from LS-1 to WTP
A 10-inch wastewater forcemain runs from Lift Station No. 1 directly east for about 8,300 feet to
the main WTP. This forcemain was constructed in 1995 and has now reached the end of useful
life. This project is to replace this section of the forcemain in 2019 at a cost of about $830,000.
Trigger: Existing force main has reached end of useful life
Years to Complete: 2019
Anticipated Cost: $830,000
Project No. 14 – Replace 10” from LS-2 to LS-1
A 10-inch wastewater force main is used to convey wastewater from Lift Station No. 2 north to
Lift Station No. 1. This force main was constructed in 2001 and will reach the end of useful life
soon. This project is to replace approximately 7,800 feet of pipe.
Trigger: Existing force main is approaching end of useful life
Years to Complete: 2017
Anticipated Cost: $780,000
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OPERATIONS & MAINTENANCE PROJECTS
Projects that can be categorized as Operations & Maintenance Projects are listed below:














WWTF – Replace Barscreen/Compactor
WWTF – Replace Air Blowers, Valves
WWTF – Replace Aeration Basin Blowers
WWTF – New Distribution Headers
WWTF – Replace Clarifier Drives
WWTF – Replace RAS/WAS Pumps
WWTF – Separate RAS/WAS/Scum Lines
WWTF – HVAC Improvements in BFP Room
WWTF – Electrically actuated security gate
Replace/Build LS-1 Pumps
Replace/Build LS-2 Pumps
I/I Study
I/I Repair and Replacement
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SECTION 6 – EXCLUDED PROPERTIES
PROJECTED LAND USE AND ZONING
The District has expressed interest in allowing the development of two major parcels of land that
were originally excluded from the District’s service area. The Excluded Properties are located
within the service boundary put were not planned to have water and wastewater services. These
properties are referred to as “Highway 50 and McCulloch” located at the intersection of Highway
50 and McCulloch Boulevard, and “E. Industrial Blvd” along the northern boundary of East
Industrial Boulevard. The two properties under consideration for development are shown
previously in Figure 1.
PWMD retained Altitude Land Consultants (Altitude) to determine potential zoning classification
and density for the Excluded Properties. The undeveloped areas could be potentially zoned for
mixed residential, commercial, and light industrial usage. A potential zoning configuration
provided by Altitude is detailed in Figures 8 and 9 below. Note that the northeastern commercial
zoning has been recently developed at the Highway 50 and McCulloch property.

Figure 8 – Potential Zoning Configuration for Hwy 50 & McCulloch Property
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Figure 9 – Potential Zoning Configuration for E. Industrial Blvd Property

ESTIMATED WASTEWATER PRODUCTION FROM EXCLUDED PROPERTIES
JVA used zoning plans from Altitude Land Consultants to estimate the number of wastewater
accounts added due to the incorporation of new lots into the service area. For planning purposes,
historical sewer contributions were determined for each billing category and used to project future
wastewater flows. Average flow contributions from the five billing categories are 987 gpd per
commercial connection, 203 gpd per residential connection, 368 gpd per duplex connection, 937
gpd per multi-family connection, and 177 gpd per non-residential connection. The peaking factors
of 1.3 and 4.0 were then used to project the future MMADF and PHF for each billing category,
respectively. The MMADF is used for the WWTF hydraulic capacity, while the PHF is used to
size sewer mains.
Since the new lots will have modern infrastructure installed with high efficiency appurtenances, a
typical organic loading concentration of 250 mg/L is assumed for all billing categories. A summary
of information related to the incorporation of new lots is presented below. For buildout of each
area, the results for the Highway 50 and McCulloch location are shown in Table 20, and the results
for the East Industrial Boulevard location are shown in Table 21.
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Table 20 – Hwy 50 and McCulloch Location Summary
Category

Number of Accounts

Max Month Average
Daily Flow (MMADF)

Commercial

30

1,283 gpd/account

Residential

95

264 gpd/account

Duplex

32

478 gpd/account

Typical Organic
Concentration

250 mg/L

Multi-Family

2

1,218 gpd/account

Non-Residential

3

230 gpd/account

TOTAL

162

81,999 gpd

171 lbs BOD5/d
at the MMADF

Typical Organic
Concentration

Table 21 – E. Industrial Blvd Location Summary
Category

Number of Accounts

Max Month Average
Daily Flow (MMADF)

Commercial

20

1,283 gpd/account

Residential

45

264 gpd/account

Duplex

0

478 gpd/account

Multi-Family

0

1,218 gpd/account

Non-Residential

1

230 gpd/account

TOTAL

66

37,768 gpd

250 mg/L

79 lbs BOD5/d
at the MMADF

The Highway 50 and McCulloch property will ultimately add approximately 82,000 gpd of
maximum month flow under the assumed buildout conditions. At the assumed organic
concentration of 250 mg/L, this equates to a maximum month average daily loading (MMADL)
of about 171 pounds per day (lbs/day) at buildout. The East Industrial Boulevard property will
ultimately add about 37,800 gpd of maximum month flow under the assumed buildout conditions.
At the assumed organic concentration of 250 mg/L, this equates to a MMADL of about 79 lbs/day
at buildout. The wastewater service for both Excluded Properties at buildout will contribute an
additional 119,800 gpd (0.12 MGD) MMADF and 250 lbs BOD5/d MMADL to the WWTF.

EXISTING INFRASTRUCTURE
The ability to provide sanitary sewer service to the Highway 50 and McCulloch property and the
East Industrial Boulevard property was evaluated. The East Industrial Boulevard property could
be serviced with a gravity sewer main that flows northeast and connects to the existing 21-inch
Northside Outfall gravity sewer main, as shown in Figure 10. There are two options to service the
Highway 50 and McCulloch property. A gravity sewer main could run northeast and connect to a
manhole planned for the East Industrial Boulevard property (designated the “West Manhole”), as
shown in Figure 11. Alternatively, this property could be serviced by a lift station and force main
that would connect to an existing 8-inch sewer stub east of the property and across the street, as
shown in Figure 12.
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Figure 10 – Existing and Proposed Infrastructure at East Industrial Blvd Property

The East Industrial Boulevard property is located adjacent to the existing 21-inch Northside Outfall
gravity sewer main. This sewer main was constructed in 2008 to serve properties that have not yet
been built, and could have sufficient capacity to serve the excluded property. The property could
be connected to the Northside Outfall gravity sewer main with an approximately 1,000 linear foot
gravity sewer, assumming the required easements can be acquired.
The potential sewer alignment is shown in Figure 10. The estimated cost for PWMD to build the
supporting infrastructure for development of this property is approximately $2,448,000; an
associated opinion of probable cost (OPC) is included in Appendix E.
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Figure 11 – Proposed Gravity Main Alignment at Hwy 50 & McCulloch Property

The Highway 50 and McCulloch property generally slopes from about 5,132 ft in the southwest to
about 5,105 ft in the northeast. Three 8-inch gravity sewer stubs are located on the east side of N.
McCulloch Blvd, as shown in Figure 11. While these gravity sewer stubs are located the closest to
the property boundary, the sewer mains have a shallow bury depth. The two southern manholes
have invert elevations above the ground elevation at the end of the proposed gravity sewer main.
The northern manhole has an invert elevation approximately 1.5 feet below the ground elevation
at the end of the proposed gravity sewer main. For this reason, it is not feasible to connect to these
sewer stubs using a gravity sewer main.
The most viable configuration for a gravity sewer main is to connect to a manhole planned for the
East Industrial Blvd property, the “West Manhole”. This configuration would require the East
Industrial Blvd infrastructure to be constructed before the Hwy 50 and McCulloch property. A
potential alignment shown in green would be the responsibility of PWMD, while the yellow
alignment shown would be at a cost to the property developer. Another method to service the Hwy
50 and McCulloch property would be to install a lift station and forcemain to the existing sewer
stub(s). This method is required if the Hwy 50 and McCulloch property is to be developed first.
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Figure 12 – Proposed Force Main Alignment at Hwy 50 & McCulloch Property

A lift station and forcemain would allow for greater sewer main bury depth and may be necessary
if basements are planned or desired since the lower elevations require a deeper sewer main bury
depth to connect. The estimated cost for PWMD to build the supporting infrastructure for
development of the Hwy 50 and McCulloch property is approximately $247,000 for a gravity
sewer configuration and approximately $921,000 for a lift station and force main configuration.
The estimated cost for a developer to build the specified infrastructure is approximately $726,500;
the associated OPCs are included in Appendix E.

PROPOSED INFRASTRUCTURE
One configuration that could effectively serve both excluded properties would be to construct one
common gravity sewer system. This sewer would be constructed from the northeast corner of the
Highway 50 and McCulloch property, under N. McCulloch Blvd, east through the East Industrial
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Boulevard property, then northeast to connect to the Northside Outfall gravity sewer system. The
proposed collection main alignment is shown in Figure 13.
This configuration assumes sufficient capacity is available in the Northside Outfall gravity sewer
to convey the total peak hour flow of about 368,500 gpd (256 gpm) from both excluded properties
to the WWTF. The capacity of the downstream collection mains should be assessed to determine
if the existing collection system is capable of conveying total flow from both of the currently
excluded properties.

Figure 13 – Proposed Common Gravity Sewer Main Alignment

The District has existing infrastructure in place that could be utilized to service the Excluded
Properties. The cost of the sanitary system extension to serve the Highway 50 and McCulloch
property is anticipated to be the responsibility of the developer. PWMD may desire to complete
the other sanitary system extensions in phases. If the common gravity sewer approach is taken, the
East Industrial Blvd property portion must be constructed first, to provide the infrastructure that
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will service the gravity sewer main at the Highway 50 and McCulloch property. The District should
note that development of these excluded properties will increase the cost of O&M for PWMD.

DESIGN CALCULATIONS FOR COMMON GRAVITY SEWER
Calculations were made to determine the feasibility of constructing a common gravity sewer
system to serve both excluded properties using established guidelines from industry and CDPHE.
The minimum recommended slope is 0.4 percent for 8-inch gravity sewers. At PHF, the pipe
should only be 80 percent full, with a flow velocity greater than 2 fps. Manning’s Equation was
used to help determine the appropriate size for the sewer main from each property that would
connect to the existing collection system. Pipe capacities at various diameters and slopes were
evaluated using the MMADFs and PHFs described above. To size the new gravity sewer main
under the most conservative conditions, all wastewater flows from each excluded property are
assumed to enter the new sewer main at the furthest upstream point in the collection system. The
proposed common gravity sewer main alignment is shown in Figure 13.
An approximately 3,600-foot long, 8-inch diameter, gravity sewer main could provide sanitary
sewer service to the Highway 50 and McCulloch property. The sewer main could begin in the west
corner of the Hwy 50 and McCulloch property and run east to the property boundary, then run
north to a manhole in the northeast corner of the property, as shown in Figure 11. It is assumed
this section of the sewer main would be paid for by the property developer. With a slope of 0.65
percent, the MMADF (0.13 cfs) would result in a pipe 21.4 percent full, flowing at 2.32 fps. The
PHF (0.39 cfs) would result in a pipe 38.1 percent full, flowing at 3.19 fps.
The District would be responsible for connecting the sewer main from the Highway 50 and
McCulloch property to the “west manhole” in the East Industrial Boulevard property. This could
be a short section of gravity sewer main (approximately 150 linear feet) that would run under N
McCulloch Boulevard to connect the two properties. Similar to the developer portion of the gravity
sewer main, an 8-inch diameter pipe at a slope of 0.65 percent could be used.
To provide sanitary sewer service to the East Industrial Boulevard property, and convey the
wastewater flows from the Highway 50 and McCulloch property, an approximately 14,500-foot
long, 8-inch diameter, gravity sewer main could be installed. The sewer main could begin in the
southwest corner of the East Industrial property at the “west manhole” and run east through the
property to the “east manhole” on the northeast corner of the property. This section of the sewer
main is assumed to be paid for by the property developer. With a slope of 0.85 percent, the
MMADF from both properties (0.19 cfs) would result in a pipe 24.1 percent full, flowing at 2.85
fps. The PHF from both properties (0.57 cfs) would result in a pipe 43.6 percent full, flowing at
3.90 fps.
The PWMD section of the sewer main would be an approximately 1,000-foot long, 8-inch
diameter, gravity sewer main. This section would travel from the “east manhole” northeast under
Purcell Boulevard, and tie-in to the existing Northside Outfall gravity sewer. With a slope of 3.3
percent, the MMADF from both properties (0.19 cfs) would result in a pipe 17.5 percent full,
flowing at 4.64 fps. The PHF from both properties (0.57 cfs) would result in a pipe 30.3 percent
full, flowing at 6.38 fps. All parameters described meet the established minimum design criteria
for gravity sewer systems.
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SECTION 7 – FUNDING OPTIONS
USER FEES AND CONNECTION FEES
The revenue generated from the sewer user rates and connection fees can be used for necessary
improvement projects of each associated system. It is recommended to regularly re-address the
residential and commercial user rates and connection fees for the sewer systems. The user rates
were last updated in July 2012. The District retained Raftelis Financial Consultants Inc. to perform
a rate evaluation on the wastewater user rates and connection fees.
The District adopted “Appendix A”, the most recent Rates, Usage Charges, Fees, Charges, and
Penalties, on February 23, 2016. This appendix includes wastewater connection fees and monthly
sewer rates for residential and commercial customers.
Residential and Commercial wastewater connection fees and charges include a wastewater plant
investment fee (PIF) and a Connection Fee. Current wastewater connection fees vary based on the
size of the water meter; Connection Fees are set between $1,084 (3/4” meter) and $1,114 (all
others), and Wastewater PIFs are set between $4,320 (3/4” meter) and $45,228 (3” Class I & II
Turbine meter). These substantial user fees can help offset the cost of major capital improvements
for capacity increases and facility upgrades required to serve a larger population.
Residential and commercial wastewater service charges include a monthly readiness to serve
(RTS) charge based on water meter size, and a sewer usage charge based on customer class and
monthly sewer flows. Current sewer RTS rates vary from $18.33 per month (3/4” meter) to
$279.15 per month (12” meter). Current sewer usage charges vary from $2.65 per 1,000 gallons
(residential) to $4.95 per 1,000 gallons (wholesale bakery or restaurant). These monthly user fees
are used for operations and maintenance and capital reserves but are likely unable to afford major
capital improvements for capacity increases. Additional funding from outside sources may be
necessary.

GRANTS AND LOANS
STATE REVOLVING FUND (SRF) – LOW INTEREST LOANS
The Water Pollution Control Revolving Fund (WPCRF) provides low interest loans to
governmental entities for the construction of wastewater projects for public health and compliance
purposes. The WPCRF can support the following types of projects:







Treatment Facilities
Interceptor / Collection Lines
Bio-Solid Facilities
Stormwater Systems
Re-Use Facilities
Non-Point Source
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Available loan types include:



Direct Loans: up to $2.5 million, current APR of 2.0 percent for 20 years.
Leveraged Loans: generally provided to investment grade borrowers with larger projects
greater than $2.5 million, bond market interest rate for 20 years.

The CDPHE Water Quality Control Division (WQCD), Department of Local Affairs (DOLA), and
the Colorado Water Resources and Power Development Authority (Authority) jointly administer
the SRF program. The WQCD administers the environmental reviews; engineering and design
approval; and overall project management. The Authority manages the finances and loan
approvals. DOLA staff works with applicants on credit reviews and reports.
There are several milestones that need to be met in order for a project to be eligible for the WPCRF.














The entity must be included on the most current Wastewater Intended Use Plan –
(Complete)
A Prequalification Application must be submitted to the Grants and Loans Unit
A Preapplication meeting with the WQCD, DOLA, and the Authority must be held
Eligibility for a $10,000 Planning Grant is determined at the Preapplication meeting
A Project Needs Assessment (PNA) and Environmental Determination for the project must
be submitted to the WQCD Engineering Section for review
WQCD will provide an Environmental Determination (Categorical Exclusion or
Environmental Assessment)
If necessary, an Environmental Assessment shall be submitted and reviewed. If a Finding
of No Significant Impact (FNSI) is determined it shall be published with a 30-day comment
period
PNA and Environmental Approval must be obtained.
Eligibility for a Design and Engineering Grant is determined after approval of the PNA
A Technical, Managerial, and Financial (TMF) Capacity review must be completed and
submitted to the WQCD a minimum of 30 days prior to the loan application.
A public meeting must be held with a 30-day notice period, notifying the public of the
project.
The loan application shall then be submitted.
The Authority will then approve the loan.

DEPARTMENT OF LOCAL AFFAIRS (DOLA) ENERGY AND MINERAL IMPACT
ASSISTANCE FUND (EIAF)
The purpose of the Energy and Mineral Impact Assistance Program is to assist political
subdivisions that are socially and/or economically impacted by the development, processing, or
energy conversion of minerals and mineral fuels. Funds come from the state severance tax on
energy and mineral production and from a portion of the state's share of royalties paid to the federal
government for mining and drilling of minerals and mineral fuels on federally owned land.
The kinds of projects that are funded include, but are not limited to, water and sewer
improvements, road improvements, construction/improvements to recreation centers, senior
centers and other public facilities, fire protection buildings and equipment, and local government
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planning. The EIAF grants are categorized into Administrative Grants, Tier I, Tier II, and Tier III.
Application deadlines for each category are on April 1st, August 1st, and December 1st of each
year.
Administrative Grants
Administrative Grants are available for planning, preliminary engineering and architectural design
projects. The application process requires the local government to submit a detailed letter to the
appropriate DOLA Regional Manager, and signed by the Chief Elected Official. The letter should
include information such as the project description, budget, financial need, why the project is
necessary, urgency of the project, how soon the project can begin, and how soon it can be
completed. The maximum award for an Administrative Grant is $25,000, and the total project cost
should not exceed $100,000. A dollar-for-dollar match is required for this grant.
Tier I Grants
Tier I grant funds can be used for a variety of public purposes including planning, engineering and
design studies, and capital projects requiring a limited level of financial assistance. A Tier I grant
awards up to $200,000. Applications for grant consideration will be expected to include a
minimum match of 25 percent. Larger matching amounts are generally more competitive.
Applications will be reviewed and recommended for funding by DOLA staff. The Executive
Director will make funding decisions three times per year.
Tier II Grants
The Tier II grant program is intended to support a wide variety of community development projects
to improve quality of life in communities. A Tier II grant awards greater than $200,000 up to $2.0
million. Applications for grant consideration will be expected to include a minimum match of 25
percent. Larger matching amounts are generally more competitive. Applications will be reviewed
and recommended for funding by DOLA staff. The Executive Director will make funding
decisions three times per year.
Tier III Grants
To be competitive for a Tier III grant, applications require regional or multi-jurisdictional
collaboration assistance to solve a multi-jurisdictional problem. A Tier III grant awards greater
than $2.0 million. Applications will be reviewed and recommended for funding by DOLA staff.
The Executive Director will make funding decisions based on revenue availability. Local
governments that receive a Tier III grant may be asked to withdraw from future funding application
cycles.
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APPENDIX A – DESIGN CALCULATIONS

Job Name: PWMD Master Plan
Job Number: 1770.8c
Date: 1/5/2017
By: PMH
PWMD
Calculated
Population
Growth
Data
Rate
2000
n/a
16,875
2001
8.4%
18,288
2002
7.0%
19,563
2003
8.3%
21,189
2004
7.4%
22,757
2005
6.9%
24,317
2006
26,056
7.2%
2007
27,277
4.7%
2008
27,842
2.1%
2009
28,061
0.8%
2010
29,573
5.4%
2011
0.4%
29,686
2012
29,783
0.3%
2013
29,893
0.4%
2014
29,987
0.3%
2015
30,151
0.5%
2016
30,604
1.5%
2017
31,064
1.5%
2018
31,530
1.5%
2019
32,003
1.5%
2020
32,484
1.5%
2021
32,972
1.5%
2022
33,467
1.5%
2023
33,970
1.5%
2024
34,480
1.5%
2025
34,998
1.5%
2026
35,523
1.5%
2027
36,056
1.5%
2028
36,597
1.5%
2029
37,146
1.5%
2030
37,704
1.5%
2031
38,270
1.5%
2032
38,845
1.5%
2033
39,428
1.5%
2034
40,020
1.5%
2035
40,621
1.5%
2036
41,231
1.5%
Note 1: The PWMD Population Data shown here represents the entire PWMD population.
The population served by sanitary sewer service is less than the values shown.
Year

Census
Calculated
ACS
Calculated
Population
Growth
Population
Growth
Data
Rate
Data
Rate
16,899
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
29,637
7.5%
27,854
n/a
n/a
29,071
4.4%
n/a
29,500
1.5%
n/a
29,955
1.5%
n/a
30,655
2.3%
n/a
n/a

1770.8c - WW Calculations - Compiled - Population

Annual Growth Rate:
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Job Name: PWMD Master Plan
Job Number: 1770.8c
Date: 1/5/2017
By: PMH

Number of Active Accounts
Winter 2013
Month

Commerical

Duplex

Multi-Family

December '12
January '13
February '13

202
204
212

222
223
222

60
60
60

NonResidential
2
2
2

Residential
4,716
4,601
4,587

Total
Accts
5,202
5,090
5,083

Winter 2014
Month

Commerical

Duplex

Multi-Family

December '13
January '14
February '14

215
211
220

223
223
223

59
60
60

NonResidential
2
2
2

Residential
4,728
4,590
4,596

Total
Accts
5,227
5,086
5,101

Winter 2015
Month

Commerical

Duplex

Multi-Family

December '14
January '15
February '15

229
219
227

225
225
223

60
60
60

NonResidential
2
2
2

Residential
4,731
4,648
4,601

Total
Accts
5,247
5,154
5,113

Winter 2016
NonTotal
Residential
Residential
Accts
December '15
220
226
60
2
4,783
5,291
January '16
225
226
60
2
4,660
5,173
February '16
229
224
60
1
4,640
5,154
Note 1: The Total Accounts column represents accounts with sanitary sewer service provided.
Month

Commerical

Duplex

Multi-Family

Generation (1,000 gal units)
2012
Month
December

Commerical

Duplex

4,331

1,904

Multi-Family
1,207

NonResidential
8

Residential
22,928

Total
Flow
30,378

2013
Month
January
February
December

Commerical

Duplex

Multi-Family

4,863
5,437
4,559

2,267
2,081
2,075

1,359
1,454
1,403

NonResidential
10
22
7

Residential
22,146
23,696
24,320

Total
Flow
30,645
32,690
32,364

2014
Month
January
February
December

Commerical

Duplex

Multi-Family

4,587
5,197
5,591

1,842
2,003
1,955

1,251
1,290
1,388

Commerical

Duplex

Multi-Family

5,424
5,172
5,825

2,057
1,732
1,956

1,515
1,294
1,343

NonResidential
5
6
6

Residential
22,116
22,542
23,676

Total
Flow
29,801
31,038
32,616

2015
Month
January
February
December

NonResidential
9
6
8

Residential
23,784
20,142
23,632

Total
Flow
32,789
28,346
32,764

2016
Month
January
February

Commerical

Duplex

Multi-Family

5,780
5,401

2,063
1,891

1,432
1,311

1770.8c - WW Calculations - Compiled - Current Accts and Flow

NonResidential
6
5

Residential
23,259
20,910

Total
Flow
32,540
29,518
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Job Name: PWMD Master Plan
Job Number: 1770.8c
Date: 1/5/2017
By: PMH
HOLISTIC GROWTH OF SEWER ACCOUNTS
2016 - 2036
Year
Commercial Residential Duplex Multi-Family Non-Residential Total
2016
281
4,855
230
60
1
5,427
2017
286
4,928
234
61
1
5,510
2018
291
5,002
238
61
1
5,593
2019
296
5,078
242
61
1
5,678
2020
301
5,155
246
61
1
5,764
2021
306
5,233
250
62
1
5,852
2022
311
5,312
254
62
1
5,940
2023
316
5,392
258
62
2
6,030
2024
321
5,473
262
62
2
6,120
2025
326
5,556
266
63
2
6,213
2026
331
5,640
270
63
2
6,306
2027
336
5,725
275
63
2
6,401
2028
342
5,811
280
63
2
6,498
2029
348
5,899
285
64
2
6,598
2030
354
5,988
290
64
3
6,699
2031
360
6,078
295
64
3
6,800
2032
366
6,170
300
64
3
6,903
2033
372
6,263
305
65
3
7,008
2034
378
6,357
310
65
3
7,113
2035
384
6,453
315
65
3
7,220
2036
390
6,550
320
65
3
7,328
Note 1: The Total column shown represents the total number of sewer accounts.

Year
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036

PROJECTED FUTURE WASTEWATER PRODUCTION (MGD)
2016 - 2036
Commercial Residential Duplex Multi-Family Non-Residential ADF MMADF
0.26
0.99
0.08
0.06
0.0003
1.40
1.81
0.27
1.01
0.09
0.06
0.0003
1.42
1.84
0.27
1.02
0.09
0.06
0.0003
1.44
1.87
0.28
1.04
0.09
0.06
0.0003
1.46
1.90
0.28
1.05
0.09
0.06
0.0003
1.48
1.93
0.29
1.07
0.09
0.06
0.0003
1.50
1.96
0.29
1.08
0.09
0.06
0.0003
1.53
1.99
0.30
1.10
0.09
0.06
0.0007
1.55
2.02
0.30
1.12
0.10
0.06
0.0007
1.57
2.04
0.31
1.13
0.10
0.06
0.0007
1.60
2.08
0.31
1.15
0.10
0.06
0.0007
1.62
2.11
0.32
1.17
0.10
0.06
0.0007
1.64
2.14
0.32
1.19
0.10
0.06
0.0007
1.67
2.17
0.33
1.20
0.10
0.06
0.0007
1.70
2.20
0.33
1.22
0.11
0.06
0.0010
1.72
2.24
0.34
1.24
0.11
0.06
0.0010
1.75
2.27
0.34
1.26
0.11
0.06
0.0010
1.77
2.31
0.35
1.28
0.11
0.06
0.0010
1.80
2.34
0.35
1.30
0.11
0.06
0.0010
1.83
2.38
0.36
1.32
0.12
0.06
0.0010
1.85
2.41
0.37
1.34
0.12
0.06
0.0010
1.88
2.45

1770.8c - WW Calculations - Compiled - Future Accts and Flow

PDF
2.09
2.13
2.16
2.19
2.22
2.26
2.29
2.33
2.36
2.40
2.43
2.47
2.50
2.54
2.58
2.62
2.66
2.70
2.74
2.78
2.82
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Job Name: PWMD Master Plan
Job Number: 1770.8c
Date: 1/5/2017
By: PMH

Year
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036

PROJECTED FUTURE WASTEWATER LOADING (POUNDS PER DAY)
2017 - 2036
Commercial Residential Duplex Multi-Family Non-Residential ADL MMADL
560
2,097
180
119
0.7
2,957 3,844
569
2,129
183
119
0.7
3,001 3,901
579
2,161
186
119
0.7
3,046 3,960
589
2,194
189
119
0.7
3,092 4,019
599
2,227
192
121
0.7
3,140 4,082
609
2,261
195
121
0.7
3,186 4,142
618
2,295
198
121
1.4
3,234 4,204
628
2,329
201
121
1.4
3,281 4,266
638
2,365
204
123
1.4
3,331 4,331
648
2,400
207
123
1.4
3,380 4,394
658
2,437
211
123
1.4
3,430 4,459
669
2,473
215
123
1.4
3,482 4,527
681
2,511
219
125
1.4
3,537 4,598
693
2,549
223
125
2.1
3,591 4,668
705
2,587
226
125
2.1
3,645 4,739
716
2,626
230
125
2.1
3,700 4,810
728
2,666
234
127
2.1
3,757 4,884
740
2,706
238
127
2.1
3,812 4,956
751
2,746
242
127
2.1
3,869 5,030
763
2,788
246
127
2.1
3,926 5,103

1770.8c - WW Calculations - Compiled - Future Loading

PDL
4,435
4,501
4,569
4,638
4,710
4,779
4,851
4,922
4,997
5,070
5,145
5,223
5,305
5,387
5,468
5,550
5,635
5,719
5,803
5,889
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Job Name: PWMD Master Plan
Job Number: 1770.8c
Date: 1/5/2017
By: PMH
Hydraulic Retention Time
Known Parameters
Volume per basin =
1.5
Number of basins =
2
Total Volume = 3,000,000
HRT =
36

Calculated Parameters
MG
basins
gal
hr

Flow =
Flow =

83,333 gal/hr
2,000,000 gal/d

Flow =

2.0 MGD

Notes

24 hr = 1 d

Organic Loading Rate
Known Parameters
Design BOD5 =
166
Volume per basin =
1.5
Number of basins =
2
Total Volume =
3.0
CDPHE Limit =
10

mg/L
MG
basins
MG
lbs BOD/1,000 cf*d

Calculated Parameters
Design BOD5 =
628.31 mg/gal
Design BOD5 =
4,700 mg/cf
Total Volume =
CDPHE Limit =
CDPHE Limit =
Flow =
Flow =

3,000,000
4,535,924
4,536
2,895,218
2.9

Notes
1 gal = 3.78541178 L
1 cf = 7.48052 gal

gal
mg BOD/1,000 cf*d 1 lb = 453,592.37 mg
mg BOD/cf*d
gal/d
MGD

Food to Microorganism Ratio
Known Parameters
Average annual BOD5 loading =
1,512
Design BOD5 =
1,250
Design MLSS =
2,000
% VS =
78%
Total Basin Volume =
3.00
Number of basins =
2
Flow per basin =
1.50

Calculated Parameters

Notes

lbs/d
lbs/d
mg/L
MGD
basins
MGD

F/M minimum = 0.05

1770.8c - WW Calculations - Compiled - Aerobic Bioreactors

VS =
Design Flowrate =

1,560 mg/L
3,000,000 gal/d

Flow per basin =
1,500,000 gal/d
Flow per basin =
5,678,118 L/d
VS = 8,857,863,565 mg/d
VS =
19,528 lbs/d
F/M ratio = 0.064
Flow per basin =
1,920,295 gal/d
For F/M = 0.05, Flow must be ………... ^^^

1 gal = 3.78541178 L
1 lb = 453,592.37 mg
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Job Number: 1770.8c
Date: 1/5/2017
By: PMH
Aeration System
Known Parameters
Elevation =
4,900
Minimum Mean Temp =
40
Maximum Mean Temp =
70
Design Temp =
53
Design Vapor Pressure =
0.19892
Barometric Pressure =
12.27
Actual Pressure =
12.24
Relative Humidity =
0.7
Blower 1 capacity =
2,500
Blower 2 capacity =
2,500
Blower 3 capacity =
1,800
Blower 4 capacity =
1,400

Number of diffusers =
Flow rate per diffuser =
Number of basins =

Calculated Parameters

Notes

ft
deg F
deg F
deg F
psi
psi
psi
scfm
scfm
scfm
scfm

70 per basin
about 70 scfm
2 basins

1770.8c - WW Calculations - Compiled - Aerobic Bioreactors

Total Capacity =
Total Capacity =

8,200 scfm
9,598 acfm

Firm Capacity =
Firm Capacity =
Blower Capacity =
Blower Capacity =

5,700
6,672
5,700
6,700

Aeration Capacity =
Total Capacity =
Total Capacity =
Aeration Capacity =
Aeration Capacity =

5,000
10,000
11,700
10,000
11,700

scfm
acfm
scfm
acfm
scfm per basin
scfm
acfm
scfm
acfm
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Job Name: PWMD Master Plan
Job Number: 1770.8c
Date: 1/5/2017
By: PMH
Flow Rate, MGD
BOD5 Removal, mg/L
NH3-N Conversion, mg/L
NO3-N Removal, mg/L
WAS, lb VSS/lb BOD5r

BOD5
NH3-N
NO3-N
WAS VSS

1.76
166
35
25
0.78

Avg flow

Total Aeration Volume =

3000000 gal

90%ile

Volume of this zone =

3000000 gal

% of total volume =

1.000

conservative - higher DO recovery if more NO3 is removed

Multiplier

Load, lb/d

AOR, lb/d

AOR, lb/hr

1.5
4.6
-2.86
-1.42

2437
514

3655

152

2363

98

367

-1050

-44

1901

-2699

-112

AOR, lb/hr
AOR, lb/d
Alpha*w/fouling factor
Beta
Process DO, mg/L
Process temp, deg C
Elevation above MSL, ft
Diffuser Depth, ft
OTE %/ft diffuser depth
SOTE for diffusers used, %

0.7 fine bubble - per mfr
0.95 domestic ww
Theta^(T-20)
2 target value
Tau
20
P at pt of O2 transfer
4905
Omega
13.6 varies *
AOR/SOR
0.3 fine bubble - typ
4.06
SOR, lb/hr
SOR, lb/d

95
2270
1.00
1.00
14.40
8.90 (Csw)
0.49

192
4604

Aeration, lb/hr
Aeration, lb/min

20280
338

Aeration, scfm

4507

Mixing, scfm

2807

@7 scfm/1000 cu ft

1770.8c - WW Calculations - Compiled - Aeration Capacity

Blower icfm (acfm)

537

Blower BHP
Blower KW

214
177
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Job Number: 1770.8c
Date: 1/5/2017
By: PMH
Surface Overflow Rate
Known Parameters
Annual average flow =
DMR: 'Mar '13-Mar '16 average flow =
Max 30 Day average flow =
Peak hour flow of maximum day =
Peak instantaneous flow =
Design Flowrate =
Number of clarifiers =
Flow per clarifier =
Diameter =
Radius =

Calculated Parameters
1.3
1.42
1.8
4.5
4.9
1.76
2
0.88
50
25

MGD
MGD
MGD
MGD
MGD
MGD
clarifiers
MGD
feet
feet

1.23856106
1.57
3.93

Notes

0.867781635
1.1
2.75

Flow =

880,000 gpd

Area =
Surface Overflow Rate (SOR) =

1,963 sf
448 gpd/sf

SOR =

450 gpd/sf

Max allowable is 400 at 1.8 MGD
Max allowable is 700 at 4.5 MGD

Solids Loading Rate
Known Parameters
Design BOD5 =
1,900 lbs/d
Design MLSS =
2,000 mg/L
Design RAS =
8,978 mg/L
Design Flowrate =
1.76 MGD
RAS Flowrate = 672,000 gpd
Number of clarifiers =
2 clarifiers
Flow per clarifier = 880,000 gpd
RAS Flow per clarifier = 336,000 gpd

Diameter =
Radius =

50 feet
25 feet

1770.8c - WW Calculations - Compiled - Secondary Clarifiers

Calculated Parameters

Notes

Flow =
3,331,162 L/d
Solids = 6,662,324,733 mg/d
Solids =
14,688 lbs/d
RAS Flow =
1,271,898 L/d
RAS return = 11,419,103,459 mg/d
RAS return =
25,175 lbs/d
Total Solids =
39,863 lbs/d

1 gal = 3.78541178 L

Area =
Solids Loading Rate (SLR) =
SLR =

1 lb = 453,592.37 mg

RAS is 700 gpm for 16 hrs/d

1,963 sf
20 lbs/d/sf Max allowable is 24 at 1.8 MGD
20 lbs/d/sf Max allowable is 35 at 4.5 MGD
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Job Number: 1770.8c
Date: 1/5/2017
By: PMH
RAS Design Flowrate
Known Parameters
Annual average flow = 1.3 MGD
DMR: 'Mar '13-Mar '16 average flow = 1.42 MGD
Max 30 Day average flow = 1.8 MGD
Peak hour flow of maximum day = 4.5 MGD
Peak instantaneous flow = 4.9 MGD
RAS Pump 1 Capacity = 700 gpm
RAS Pump 2 Capacity = 700 gpm
RAS Pump 3 Capacity = 700 gpm
Total RAS Capacity = 2100 gpm
Firm RAS Capacity = 1400 gpm
Average recycle ratio = 1.6
Minimum recycle ratio = 1.1

Calculated Parameters

RAS Pump 1 Capacity =
RAS Pump 2 Capacity =
RAS Pump 3 Capacity =
Total RAS Capacity =
Firm RAS Capacity =

1,008,000
1,008,000
1,008,000
3,024,000
2,016,000

Notes

gpd
gpd
gpd
gpd
gpd

1440 min = 1 d

Influent Flow Capacity = 1,832,727 gpd
Influent Flow Capacity =
1.8 MGD

1770.8c - WW Calculations - Compiled - RAS-WAS-Scum
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Date: 1/5/2017
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Sludge Accountability
Known Parameters
Annual average flow =
1.3
DMR: 'Mar '13-Mar '16 average flow =
1.42
Max 30 Day average flow =
1.8
Peak hour flow of maximum day =
4.5
Peak instantaneous flow =
4.9
WAS flowrate = about 80
WAS concentration =
5,455

Design flowrate =
90th percentile TSS concentration =

typical TSS production rate =
BOD removed =

Calculated Parameters
MGD
MGD
MGD
MGD
MGD
gpm
mg/L

1.76 MGD
8.7 mg/L

0.6 lbs TSS/lb BOD removed
1,878 lbs/d

WAS Flowrate =

27,900 gpd

WAS Flowrate =
105,613 L/d
WAS loading = 576,118,853 mg/d
WAS loading =
1,270 lbs/d
WAS loading =
1,270 lbs/d
Design flowrate =
1,760,000 gpd
Design flowrate =
6,662,325 L/d
TSS loading = 57,962,225 mg/d
WAS loading =
128 lbs/d
Effluent solids loading =
128 lbs/d
Total sludge accounted for =

1,398 lbs/d

Sludge produced =
Total sludge unaccounted for =

1,127 lbs/d
271 lbs/d

Total sludge unaccounted for =

1770.8c - WW Calculations - Compiled - Solids Handling

Notes

1 d = 1440 min
1 gal = 3.78541178 L
1 lb = 453,592.37 mg

1 gal = 3.78541178 L
1 lb = 453,592.37 mg

19%
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Pueblo West, CO
Preliminary Design Proposal
November 22, 2016

Preliminary Design Proposal
To:

Anna McKenna

Date:

11/22/2016

Company:

JVA Inc.

From

Rakesh Desai

Tel.:

(303) 951-1042

Tel.:

(954) 917-1818

cc:

Mark Rasor, Maiorana, Scott Perry (Misco Water)

Subject:

Parkson Biolac® Treatment System, Preliminary Design Proposal for
Pueblo West, CO

Dear Ms. McKenna,
Thank you for your interest in Parkson's Biolac® Treatment System. Based upon the
data provided for this project, we developed the Biolac® design described in this
proposal. As we discussed, we are proposing 2.4 MGD design rather than requested
2.7 MGD for Phase 1 as we can comfortably increase the existing two (2) Biolac basins
capacity to 2.4 MGD (1.2 MGD per basin). This will require to add some aeration
equipment. Having said that, 3.6 MGD flow can be treated in total three (3) basins.
We believe that this Biolac® design not only meets effluent quality requirements, but
also provides the most cost effective solution for this municipality.
We look forward to working with you on this project. Should you have any questions
or need clarifications, please do not hesitate to contact me at (954) 917-1818.
Thanks.
Sincerely,
PARKSON CORPORATION
An Axel Johnson, Inc. Company
Rakesh Desai
Sr. Applications Engineeer
RDesai@Parkson.com

www.parkson.com
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1. Design Basis
1.1.

Influent and Effluent Specifications

The proposed system design is based on wastewater influent with the following
characteristics:
Table 1.1 – Design Influent flow requirements
PARAMETER

UNITS

AVERAGE

Minimum Flow

MGD

0.5 x design

Design Flow (Phase 1)

MGD

2.4

Design Flow (Final)

MGD

3.6

Peak Hourly Flow

MGD

2.5 X design flow

Maximum RAS Flow

MGD

1.5 X design flow

Note: Customer must confirm these final design flows to assure accuracy of the hydraulic calculations.

Table 1.2 - Influent Water Quality
PARAMETER

UNITS

AVERAGE

Design Temperature

Deg C

20

Minimum Temperature

Deg C

10

BOD5

mg/L

250

Total Suspended Solids

mg/L

250

TKN

mg/L

40

NH3-N

mg/L

35

Total Phosphorous (TP)

mg/L

6

pH

-

6 to 8

Alkalinity

mg/L as CaCO3

340

Note: Customer must confirm Influent loading conditions for any associated process warranty.

In order to offer this proposal, Parkson Corporation must make the following
assumptions. Deviations from these assumptions should be brought to the attention
of the designer of this system as modifications maybe required:
a. The

wastewater

will

be

pretreated

to

remove

debris

and

grit

using a fine influent screen.

www.parkson.com
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b. Sufficient alkalinity is present or will be added to allow nitrification to
proceed uninhibited.
c. The incoming oil, grease, chemical and metals concentrations are within
biologically treatable levels.
d. Sufficient nutrients (P, N, etc.) are present in the influent for biomass growth
or will be added by the plant operating staff.
e. A qualified operator will supervise plant activities and performance.
Based on the specified influent water quality, Parkson anticipates that the proposed
Biolac® system will provide the following effluent quality:
Table 1.3 - Effluent Water Quality
PARAMETER

UNITS

QUALITY

BOD5

mg/L

10

Total Suspended Solids

mg/L

15

Total Nitrogen

mg/L

8

TP

mg/L

1

1.2.

Selected Design Parameters

Based on the design loading information described above, the proposed Biolac®
System will be derived as follows:
F/M Ratio

0.07

MLSS

3000 mg/l

HRT

1.26 days

SRT

20-40 days

Plant Elevation (above sea level)

www.parkson.com

4,920 ft
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2. System Description
The Biolac® Biological Nutrient Removal System is an innovative complete mix
activated sludge process using extended retention of biological solids to create an
extremely stable and easily operated system. The Biolac® process can be applied to a
wide range of wastewater treatment applications, whether for municipal application
or industrial application. Biolac® has over 800 installations in North American and
over 1000 installations globally.
Some of the advantages of the Biolac® BNR process include:
a. Economical construction: Most Biolac® systems are installed in earthen basins
which reduces construction cost tremendously by eliminating the need for
sophisticated concrete structures and complex piping systems for recycling.
b. Biolac® BNR systems are typically designed with a sludge age greater than 30
days. The extended sludge age provides stable operation, low sludge
production, low production of well stabilized biosolids, and high effluent
quality.
c. Economical process in terms of operation and maintenance cost.
d. Comprehensive electrical control system to optimize air delivery and provide
peace of mind to plant operator.
e. Utilization of fine bubble aeration using extremely high mixing efficiency of 4
CFM per 1000 ft3 which is over 50% improvement in comparison to the mixing
efficiency achieved by stationary fine bubble diffusers.
f.

Ease of aeration expansion capability simply by adding additional Biofuser®
tubes to modules.

g. Biological nutrient removal is implemented using the Wave-Ox™ design by
Parkson’s process experts. The Wave-Ox™ process is designed to achieve
sequential nitrification / denitrification which results in oxygen and alkalinity
recovery and translates into an energy efficient and stable operation.
h. Elimination of the need to drain the aeration basin(s) with the Biolac® system
since all components can be cleaned and maintained from the surface.

www.parkson.com
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The Biolac® process is characterized by excellent BOD removal, complete nitrification,
enhanced denitrification, and biosolids stabilization. It uses fine bubble membrane
diffusers attached to floating aeration chains, which are moved across the basin
propelled by the air release from the diffusers. The moving aeration chains equipped
with the Biofuser® diffuser assemblies provide efficient mixing of the basin contents
as well as high oxygen transfer at low energy usage.
The Biofuser® system does not have submerged aeration piping or any other
components to be installed, leveled, or secured on the basin floor. The BioFlex®
chains with BioFusers do not contact or harm the basin liner. Each BioFlex® chain can
be individually controlled by independent air valve providing excellent flexibility in
fine-tuning the system to meet the oxygen demand. The individual control capability
of the BioFlex chains is used to create alternating oxic and anoxic zones (Wave-Ox™)
to allow denitrification in a single basin without internal mixed liquor recycle or
complex controls. The moving aeration chain design is not mixing limited so the
horsepower required for mixing is typically half of that required for aeration. A
turndown capability of 50-70% during low loaded periods is typical without sacrificing
mixing due to the movement of the BioFlex aeration chains. Inspection and service of
the BioFusers is done quickly and easily without dewatering the basin, keeping
maintenance costs low and eliminating the need for redundant aeration basins. In
case of cold climates, the fine bubble diffusion beneath the water surface eliminates
icing and minimizes wastewater cooling.
Earthen basins can be used rather than expensive concrete tanks making this
extended aeration/activated sludge design the lowest cost alternative available on
the market.

www.parkson.com
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3. System Components
The Biolac® aeration system consists mainly of suspended aeration chains, fine
bubble diffusers, motorized and controlled air valves, blowers and automatic
electrical control system.

3.1.

Bio-P Removal

Bio-P removal will be achieved by Bio-P zone in front of Biolac Basin. Each treatment
train will have Bio-P zone consisting one (1) fermentor and one (1) anaerobic zone.

3.2.

Moving Aeration Chain System

The moving aeration chain suspends fine bubble diffusers near the bottom of the
basin. The aeration system is
designed so that there are
no points of attachment to
the bottom of the basin. The
aeration

system

is

completely suspended above
the basin bottom and is not
supported or rested on the
bottom. This arrangement
allows for ease of access for
service

and

maintenance

without dewatering the basin or having a complete aeration system shut down.
The aeration chain system is
designed

to

be

self-

propelled and to move back
and forth systematically in
the wastewater to provide
high mixing efficiency of the
basin’s

content.

This

capability is critical to allow
turndown flexibility in the

www.parkson.com
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aeration system while maintaining a completely mixed environment.
Air is delivered to each aeration chain from one side and connects to the air main
through individual branches with butterfly valves.

The butterfly valve provides

individual control or isolation of the airflow to each chain.
The moving aeration chain is constructed of a single continuous polyethylene header.
The moving aeration chain is connected to the Biofuser® by EPDM hose.

3.3.

Diffuser Frame

The diffuser frame is
formed from an extruded
polypropylene compound
with sufficient strength to
prevent

warping

or

deflection.

The

end

connections

of

each

frame shall be sealed
using mechanical welding
procedures providing a
connection stronger than
the unwelded tube.
The suspended air diffuser assembly consists of a fully functioning unit capable of
housing up to five (5) diffuser tubes total.

3.4.

Aeration Design

a. The aeration requirements for the Biolac® System are summarized in Table 1.
b. The estimated air and energy requirements and the number of BioFlex
moving aeration headers and Biofuser® units estimated are given in Table 1.
A typical BioFlex aeration header and Biofuser® assembly is shown in Drawing
SD-38.
c. Each of existing two (2) basins contains ten (10) BioFlex aeration headers. 2.4
MGD flow for Phase 1 will require to add one (1) additional identical BioFlex
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aeration header in each basin. For Phase 1 design each basin will have eleven
(11) BioFlex aeration headers.
d. Existing blowers will be sufficient for the required air for two (2) Biolac®
basins in Phase 1. No additional blowers will be required.
e. The final 3.6 MGD design will require to add identical 3rd basin. Each basin.
will have eleven (11) BioFlex aeration headers.
f.

The air demand for three (3) Biolac® basins for final 3.6 MGD design will
require to add two (2), 100 Hp centrifugal blowers. This includes 0ne (1)
blower as an installed spare. one (1) blower is necessary for mixing.
Therefore, it is possible to operate one blowers and cut energy usage
substantially during periods of low load, such as nighttime operation. The
blowers are expected to be located on a concrete pad next to the aeration
basins or in a blower building as dictated by local requirements.
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4. Wave-Ox™ Biological Nutrient Removal
Biological Nutrient Removal (BNR) is simplified and affordable with the Biolac® Wave
Ox™ process. Simple control of the air flow distribution to the Biolac’s moving
aeration chains varies the basin dissolved oxygen content by creating a unique
moving wave of multiple oxic and anoxic zones. This repeated cycling of environments
nitrifies and denitrifies the wastewater without recycle pumping or additional
external basins.

Biological phosphorus removal can also be accomplished by incorporating an
upstream anaerobic zone.
The Biolac Wave-Ox™ Plus process not only produces BNR effluent quality with low
effluent total nitrogen and total phosphorus, but also includes main features such as
-

Single basin BNR process resulting in major construction costs savings by
eliminating the need for baffle walls to create independent zones.

-

Reduced energy consumption by eliminating the need for internal recycle
pumps and mixers for anoxic zones

-

Optimized process operation by using simple and smart electrical controls
achieving up to 80% denitrification .
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5. Biolac® Treatment System Preliminary Design Information
Biolac Extended Aeration Basin
Number of Biolac® Train(s)

Phase 1

Final

2 (Existing)

3 (2 existing +
1 New)

Bio-P Zones
Number of Biolac® Bio-P Zones per Train
Approximate Bio-P Volume (ft3)
Biolac Basin
Number of Biolac® Basins per Train

33,400
1

Approximate Dimensions at Grade (ft)

227 x 127

Approximate Bottom Dimensions (ft)

165 x 65

Side Slope

2:1

Side Water Depth (ft)

12

Basin Volume (MG) ea

1.51

Basin Freeboard (ft)

3.5

Aeration System
Estimated SOR (lbs/hr) per basin
Oxidation-only
Wave Ox™ (including denite credit)

556
380

Estimated SCFM per basin
Oxidation-only
Wave Ox™ (including denite credit)
Estimated Brake HP per basin
Oxidation-only
Wave Ox™ (including denite credit)

2,912
2,019
136
95

# Diffusers per basin

385*

# Biofuser® Assemblies per basin

77*

# Diffusers / Biofuser® Assemblies per basin
# BioFlex© Headers per basin
*

1

5
11*

Existing basins have ten (10) aeration headers, each header has seven (7) BioFuser assemblies and
each assembly has five (5) diffuser tubes. The new design will require eleven (1) aeration header with
seven (7) BioFuser assemblies. Membrane sheaths for existing BioFuser assemblies will required to
be replaced with new membrane sheath kits.
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6. Equipment and Services Supplied
Parkson will supply the following equipment and services for the Biolac® treatment
system:
Phase 1 (Existing Basins):


Mixers for Bio-P zone for both basins/train. (Chemical feed system for
Chemical P-removal, if required, is not included)



Two (2) (one per basin) complete BioFlex® moving chains with BioFuser®
aeration units including, reinforced hi-temperature connecting hose, HDPE
piping, restraining cable system and required hardware.



Replacement membrane kits for existing BioFusers.



Twenty-two (22) electric motor actuated butterfly valves for individual
control of each BioFlex aeration chain.



Centrifugal blower assemblies are excluded. Existing blowers can be reused.



One dissolved oxygen probe and analyzer per basin. Dissolved oxygen
monitoring and blower control for two (2) basins are also provided with
Wave-Ox™ control system described below.



Remote-mounted control system for operation of the Biolac® Wave-Ox™
System including control enclosure, timers, relays and control switches for all
motors, and components in the system. Blower inlet air controls valves are
excluded.



Blower controls capability and strategy need to be discussed further, as there
is limited information available for blower condition and controls capability,



Final installation inspection, start-up supervision and operator training.
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Final Design (3rd basin):


Mixers for Bio-P zone for 3rd basin. (Chemical feed system for Chemical Premoval, if required, is not included)



Eleven (11) complete BioFlex® moving chains with BioFuser® aeration units
including, reinforced hi-temperature connecting hose, HDPE piping,
restraining cable system and required hardware.



Eleven (11) electric motor actuated butterfly valves for individual control of
each BioFlex aeration chain.



Qty two (2) complete, 100 Hp, blower assemblies (Centrifugal blowers)
including motor and required backflow prevention valves, pressure gauges
and accessories (includes one installed spare blower for redundancy).



Blower controls capability and strategy need to be discussed further, as there
is limited information available for exiting blower condition and controls
capability,



One dissolved oxygen probe and analyzer. Dissolved oxygen monitoring and
blower control are also provided.



Upgrade for Biolac® Wave-Ox™ control system supplied during Phase 1.



Final installation inspection, start-up supervision and operator training.
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7. Cost Estimate and Term
a. The budget price for the equipment and services supplied is ........................
Phase 1 (Basin 1 & 2) ................................................. $ 489,000
Final (3rd new basin) .................................................. $ 558,000
FOB Factory, Freight Allowed.
b. Terms are 90% net 30, 10% upon startup.
c. Approval drawings-typically 8-12 weeks after receipt of written order.
d. Equipment Shipment - typically 16-20 weeks after complete release for
manufacture.

8. Supplemental Information and References
a. Biolac® System Oxygen Requirements
b. Typical Drawings
— SD-38 "BioFlex Moving Aeration Chain with Biofuser® Series 3205"
— SD-12 "Wave-Ox Valves"
— SD-7 "Anchor Post with Hook Detail"
— SD-9 "Centrifugal Blower Assembly"
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BIOLAC® SYSTEM
OXYGEN REQUIREMENTS
Pueblo West, CO (Phase 1)

Project:

Data

Basins

2

Per Basin
Total
Basin Per Basin
Volume
Total
Influent
Flow

Date: November 22, 2016

Phase 1
Q
1.20 MGD 4.54 MLD
QTotal 2.40 MGD 9.08 MLD
202178 ft3
V
VTotal 404356 ft3

Influent
BODin 250
TKNin 40
NH3in 35

% Removal
Effluent
BODout
0 mg/l 100.00%
NO3out
0 mg/l 100.00%
NH3out
0 mg/l

BOD 1.5 Lbs of O2/Lb BOD
TKN-N 4.6 Lbs of O2/Lb NH3-N
NO3 2.9 Lbs of O2/Lb NO3-N
% denitrification 71%

Hydraulic Residence Time, HRT

Loading Rates

HRT 

1.26

V (ft3)
Q (ft3/day)

BOD Loading Rate (per Basin) , BOD Load

BOD Load  BODin (mg / L) * % Re moval * Q (MGD) * 8.34 (lbs/gal)

2503.62 lb/d

BOD Volumetric Loading Rate (per Basin) , BOD Vol Load

BODVol Load 
TKN Loading Rate (per Basin) , TKN Load

BOD Load
V

TKN Load  TKN in (mg / L) * % Re moval * Q

AOR

days

Actual Oxygen Requirement, AOR
AOR BOD
AOR TKN
Denite Credit

1.5 Lbs of O2/Lb BOD
4.6 Lbs of O2/Lb NH3-N
2.9 Lbs of O2/Lb NO3-N

(MGD) * 8.34 (lbs/gal)

2503.6
*
400.6
*
284.0
*
Total AOR

lb/d
lb/d
lb/d

=
=
=

12.38

Lb/1000 ft3

400.58

lb/d

3755.4
1842.7
823.7
5598.10
4774.36

lb/d
lb/d
lb/d
lb/d Non-WaveOx
lb/d w/ Denite Credit

9.092426
8.482374
2
0.5
0.7
0.95
1.024
20
0.9

mg/L
mg/L
mg/L
mg/L

Standard Oxygen Demand, SOR

C S , 20
SOR

AOR a * ( b * C S ,T , H  C L ) * (q Td  20 ) * F

SOR

Where
CS,20
CŜ,T,H
CL
a
b
q
T
F
SOR

DO Saturation Concentration in Clean Water @ 20C & 1 atm
Avg DO Sat. Conc.in Clean Water in Aeration Tank @ T °C & altitude H
Operating Oxygen Concentration (Non-WaveOx)
Operating Oxygen Concentration (WaveOx)
Oxygen Transfer Correction Factor for Waste
Salinity-surface tention correction factor
Operating Temperature
Fouling Factor
Standard Oxygen Req. in tap water @ 20C & 0 DO,
lb O2/day
SOR/AOR

 SOR 
SOR  AOR * 
 Ratio
AOR


SOR

Per Basin
Non-WaveOx w/denit Credit
13336.2
9116.6
lb O2/day
555.7
379.9
lb O2/hr

2.38
1.91

°C

Non-WaveOx
WaveOx

Total (All Basins)
Non-WaveOx w/denit Credit
26672.4
18233.2
lb O2/day
1111.4
759.7
lb O2/hr

BIOLAC® SYSTEM
OXYGEN REQUIREMENTS
Pueblo West, CO (Final)

Project:

Data

Basins

3

Per Basin
Total
Basin Per Basin
Volume
Total
Influent
Flow

Date: November 22, 2016

Final
Q
1.20 MGD
QTotal 3.60 MGD
202178
V
VTotal 606535

4.54 MLD
### MLD
ft3
ft3

Influent
BODin 250
TKNin 40
NH3in 35

% Removal
Effluent
BODout
0 mg/l 100.00%
NO3out
0 mg/l 100.00%
NH3out
0 mg/l

BOD 1.5 Lbs of O2/Lb BOD
TKN-N 4.6 Lbs of O2/Lb NH3-N
NO3 2.9 Lbs of O2/Lb NO3-N
% denitrification 71%

Hydraulic Residence Time, HRT

Loading Rates

HRT 

1.26

V (ft3)
Q (ft3/day)

BOD Loading Rate (per Basin) , BOD Load

BOD Load  BODin (mg / L) * % Re moval * Q (MGD) * 8.34 (lbs/gal)

2503.62 lb/d

BOD Volumetric Loading Rate (per Basin) , BOD Vol Load

BODVol Load 
TKN Loading Rate (per Basin) , TKN Load

BOD Load
V

TKN Load  TKN in (mg / L) * % Re moval * Q (MGD) * 8.34 (lbs/gal)

AOR

days

Actual Oxygen Requirement, AOR
AOR BOD
AOR TKN
Denite Credit

1.5 Lbs of O2/Lb BOD
4.6 Lbs of O2/Lb NH3-N
2.9 Lbs of O2/Lb NO3-N

2503.6
*
400.6
*
284.0
*
Total AOR

lb/d
lb/d
lb/d

=
=
=

12.38

Lb/1000 ft3

400.58

lb/d

3755.4
1842.7
823.7
5598.10
4774.36

lb/d
lb/d
lb/d
lb/d Non-WaveOx
lb/d w/ Denite Credit

9.092426
8.482374
2
0.5
0.7
0.95
1.024
20
0.9

mg/L
mg/L
mg/L
mg/L

Standard Oxygen Demand, SOR

C S , 20
SOR

AOR a * ( b * C S ,T , H  C L ) * (q Td  20 ) * F

SOR

Where
CS,20
CŜ,T,H
CL
a
b
q
T
F
SOR

DO Saturation Concentration in Clean Water @ 20C & 1 atm
Avg DO Sat. Conc.in Clean Water in Aeration Tank @ T °C & altitude H
Operating Oxygen Concentration (Non-WaveOx)
Operating Oxygen Concentration (WaveOx)
Oxygen Transfer Correction Factor for Waste
Salinity-surface tention correction factor
Operating Temperature
Fouling Factor
Standard Oxygen Req. in tap water @ 20C & 0 DO,
lb O2/day
SOR/AOR

 SOR 
SOR  AOR * 
 Ratio
AOR


SOR

Per Basin
Non-WaveOx w/denit Credit
13336.2
9116.6
lb O2/day
555.7
379.9
lb O2/hr

2.38
1.91

°C

Non-WaveOx
WaveOx

Total (All Basins)
Non-WaveOx w/denit Credit
40008.6
27349.8
lb O2/day
1667.0
1139.6
lb O2/hr

APPENDIX B – DISCHARGE PERMIT

AUTHORIZATION TO DISCHARGE UNDER THE
COLORADO DISCHARGE PERMIT SYSTEM
PERMIT NUMBER CO0040789
In compliance with the provisions of the Colorado Water Quality Control Act, (25-8-101 et seq., CRS, 1973 as amended),
for both discharges to surface and ground waters, and the Federal Water Pollution Control Act, as amended (33 U.S.C.
1251 et seq.; the "Act"), for discharges to surface waters only, the

Pueblo West Metro District
is authorized to discharge from the Pueblo West Metro District wastewater treatment plant located in the NW ¼ of S16,
T20S, R65W; at 38° 18' 48.863" latitude North and 104° 40' 37.274" longitude West
to Pesthouse Gulch and Wildhorse Creek
in accordance with effluent limitations, monitoring requirements and other conditions set forth in Parts I and II hereof.
All discharges authorized herein shall be consistent with the terms and conditions of this permit.
The applicant may demand an adjudicatory hearing within thirty (30) calendar days of the date of issuance of the final
permit determination, per the Colorado State Discharge Permit System Regulation 61.7(1). Should the applicant choose to
contest any of the effluent limitations, monitoring requirements or other conditions contained herein, the applicant must
comply with Section 24-4-104 CRS 1973 and the Colorado State Discharge Permit System Regulations. Failure to
contest any such effluent limitation, monitoring requirement, or other condition, constitutes consent to the condition by
the applicant.
This permit and the authorization to discharge shall expire at midnight, September 30, 2019

Issued and Signed this 27th day of August, 2014

COLORADO DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT

Janet Kieler, Permits Section Manager
Water Quality Control Division
ISSUED AND SIGNED: AUGUST 27, 2014
EFFECTIVE: OCTOBER 1, 2014
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PART I
A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS
1.

Permitted Feature(s)
Beginning no later than the effective date of this permit and lasting through the expiration date, the permittee is authorized to
discharge from, and self monitoring samples taken in accordance with the monitoring requirements shall be obtained from
permitted feature(s):
001A following disinfection and prior to mixing with the receiving stream. 38° 18' 52.00'' N, 104° 40' 38.00'' W
The location(s) provided above will serve as the point(s) of compliance for this permit and are appropriate as they are located
after all treatment and prior to discharge to the receiving water. Any discharge to the waters of the State from a point source
other than specifically authorized by this permit is prohibited.
In accordance with the Water Quality Control Commission Regulations for Effluent Limitations, Section 62.4, and the
Colorado Discharge Permit System Regulations, Section 61.8(2), 5 C.C.R. 1002-61, the permitted discharge shall not contain
effluent parameter concentrations which exceed the following limitations specified below or exceed the specified flow
limitation.

2. Limitations, Monitoring Frequencies and Sample Types for Effluent Parameters
In order to obtain an indication of the probable compliance or noncompliance with the effluent limitations specified in Part
I.A, the permittee shall monitor all effluent parameters at the frequencies and sample types specified below. Such monitoring
will begin immediately and last for the life of the permit unless otherwise noted. The results of such monitoring shall be
reported on the Discharge Monitoring Report form (See Part I.D.).
Self-monitoring sampling by the permittee for compliance with the effluent monitoring requirements specified in this permit,
shall be performed at the location(s) noted in Part I.A.1 above. If the permittee, using an approved analytical method,
monitors any parameter more frequently than required by this permit, then the results of such monitoring shall be included in
the calculation and reporting of the values required in the Discharge Monitoring Report Form (DMRs) or other forms as
required by the Division. Such increased frequency shall also be indicated.
Percentage Removal Requirements (CBOD5 and TSS Limitations) - As noted in the limits table(s), the arithmetic mean of the
CBOD5 and TSS concentrations for effluent samples collected during the DMR reporting period shall demonstrate a
minimum of eighty-five percent (85%) removal of both CBOD5 and TSS as measured by dividing the respective difference
between the mean influent and effluent concentrations for the DMR monitoring period by the respective mean influent
concentration for the DMR monitoring period, and multiplying the quotient by 100.
Oil and Grease Monitoring: For every outfall with oil and grease monitoring, in the event an oil sheen or floating oil is
observed, a grab sample shall be collected and analyzed for oil and grease, and reported on the appropriate DMR under
parameter 03582. In addition, corrective action shall be taken immediately to mitigate the discharge of oil and grease. A
description of the corrective action taken should be included with the DMR.
Total Residual Chlorine: Monitoring for TRC is required only when chlorine is in use.
Flow Recording Device: For this facility, two flow recording devices are provided and are located at the point of inflow to
and discharge from the treatment plant. In case of malfunction, a single flow measurement device will be used for recording
and reporting of both influent and effluent flows since effluent flows will not be significantly different from influent flows.
Reported flows will be used to monitor compliance with the effluent flow limitation.
Metals: Metals concentrations measured in compliance with the effluent monitoring requirements listed in Part I.A of this
permit may be used to satisfy any pretreatment or industrial waste management metals monitoring requirements listed in Part
I.B.7, if the metals are in the same form (i.e. total). The special sampling procedures (e.g. 24-hour composite samples)
specified in Part I.B.7 must be followed.
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Permitted Feature/Limit Set 001A
ICIS
Code

Effluent Limitations Maximum
Concentrations

Monitoring Requirements

Effluent Parameter
30-Day
Average

50050

Effluent Flow (MGD)

00400

pH (su)

51040

E. coli (#/100 ml)

50060

TRC (mg/l)

00615

Nitrite as N (mg/l)

00610

Total Ammonia as N (mg/l)

7-Day
Average

1.8
126

Daily
Maximum

Frequency

Sample Type

Report

Continuous

Recorder

6.5-9

5 Days/Week

Grab

Monthly

Grab

0.019

5 Days/Week

Grab

Report

Monthly

Composite

252

0.011

January

10

37

Weekly

Composite

February

11

41

Weekly

Composite

March

9

31

Weekly

Composite

April

11

49

Weekly

Composite

May

13

62

Weekly

Composite

June

19

Report

Weekly

Composite

July

31

Report

Weekly

Composite

August

18

Report

Weekly

Composite

September

23

Report

Weekly

Composite

October

14

81

Weekly

Composite

November

9.5

42

Weekly

Composite

December

10

42

Weekly

Composite

Monthly

Composite

Monthly

Calculated

Monthly

Composite

Monthly

Calculated

80082

CBOD5, effluent (mg/l)

80091

CBOD5 (% removal)

85 (min)

25

40

00530

TSS, effluent (mg/l)

30

81011

TSS (% removal)

84066

Oil and Grease (visual)

Report

Weekly

Visual

03582

Oil and Grease (mg/l)

10

Contingent

Grab

00998

Be, TR (µg/l)

Report

Quarterly

Composite

01313

Cd, PD (µg/l) Until 09/30/15

Report

Report

Monthly

Composite

01313

Cd, PD (µg/l) Beginning
10/01/15

1.2

9.1

Monthly

Composite

04262

Cr+3, TR (µg/l)

Report

78247

Cr+6, TR (µg/l)

Report

01306

Cu, PD (µg/l)

Report

00718

CN, WAD (µg/l)

00980

Fe, TR (µg/l)

Report

01114

Pb, TR (µg/l)

Report

11123

Mn, TR (µg/l)

Report

45

85 (min)

Report
5

SemiAnnually
SemiAnnually
SemiAnnually
Quarterly
Quarterly
SemiAnnually
SemiAnnually

Composite
Composite
Composite
Grab
Composite
Composite
Composite
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Effluent Limitations Maximum
Concentrations

ICIS
Code

Monitoring Requirements

Effluent Parameter
30-Day
Average

7-Day
Average

Daily
Maximum

Frequency

Sample Type

01129

Mo, TR (µg/l)

Report

Quarterly

Composite

50092

Hg, Tot (µg/l), low-level

Report

Composite

01322

Ni, PD (µg/l)

Report

Composite

01074

Ni, TR (µg/l)

Report

Quarterly
SemiAnnually
SemiAnnually

01323

Se, PD (µg/l)

Report

Quarterly

Composite

01094

Zn, TR (µg/l)

Report

01303

Zn, PD (µg/l)

Report

Report

51568

Nonylphenol (µg/l) Beginning
10/01/15

Report

Report

Report

Report

SemiAnnually
SemiAnnually

Composite

Composite
Composite

Quarterly

Grab

WET, acute Until 09/30/17
TAN6C

LC50 Statre 96Hr Acute
Pimephales promelas

LC50 >
IWC

SemiAnnually

Grab

TAM3B

LC50 Statre 48Hr Acute
Ceriodaphnia dubia

LC50 >
IWC

SemiAnnually

Grab

Report
NOEC &
IC25

Quarterly

3 Composites /
Test

Report
NOEC &
IC25

Quarterly

3 Composites /
Test

Quarterly

3 Composites /
Test

Quarterly

3 Composites /
Test

WET, chronic Until 09/30/17
TKP6C

Static Renewal 7 Day Chronic
Pimephales promelas

TKP3B

Static Renewal 7 Day Chronic
Ceriodaphnia dubia
*WET, chronic Beginning
10/01/17

TKP6C

Static Renewal 7 Day Chronic
Pimephales promelas

Static Renewal 7 Day Chronic
Ceriodaphnia dubia
* Since the IWC is 100%, NOEC and IC25 = IWC.
TKP3B

3.

NOEC or
IC25 >
IWC
NOEC or
IC25 >
IWC

Monitoring Frequency and Sample Type Influent Parameters
Regardless of whether or not an effluent discharge occurs and in order to obtain an indication of the current influent loading
as compared to the approved capacity specified in Part I.A.3 and Part I.B.2; the permittee shall monitor influent parameters at
the following required frequencies, the results to be reported on the Discharge Monitoring Report (See Part I.D):
If the permittee monitors any parameter more frequently than required by the permit, using an approved test procedure or as
specified in the permit, the result of this monitoring shall be included in the calculation and reporting of data to the Division.
Self-monitoring samples taken in compliance with the monitoring requirements specified below shall be taken at the
following location(s): Outfall 300I, at a representative point prior to biological treatment.
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Permitted Feature 300I

ICIS
Code

Parameter

50050 G Flow, mgd
00180 G Plant Capacity (% of
Capacity - Hydraulic) 1
80082 G CBOD5, mg/l 2
00310 G BOD5, mg/l
00310 G BOD5, lbs/day
00180 G Plant Capacity (% of
Capacity - Organic) 1
00530G Total Suspended Solids,
mg/l

Influent Limitations
Maximum Concentrations
30-Day
7-Day
Daily
Average
Average
Max.
Report
Report
Report
Report
Report
Report

Report
Report
Report

Report
Report

Report

Monitoring
Frequency

Sample
Type

Continuous 1

Recorder 1

Monthly

Calculated 1

Monthly
Monthly
Monthly

Composite
Composite
Calculated

Monthly

Calculated 1

Monthly

Composite

1. The % capacity is to be reported against the listed capacities of 1.8 MGD for the hydraulic capacity and 2942 lbs/day for
the organic capacities as noted in Site Approval 4388. The percentage should be calculated using the 30-day average values
divided by the corresponding capacity, times 100.
2. Monitoring for CBOD5 will be added in addition to BOD5 on the influent sampling requirements when CBOD is used as a
limitation on the effluent instead of BOD. This is needed to determine the percent removal of CBOD where applicable.
BOD monitoring is still necessary to determine the organic loading in terms of percent capacity when Site Approvals are
developed on BOD.

B. TERMS AND CONDITIONS
1.

Service Area
All wastewater flows contributed in the service area may be accepted by the Pueblo West Metro District for treatment at the
permittee's wastewater treatment plant provided that such acceptance does not cause or contribute to an exceedance of the
throughput or design capacity of the treatment works or the effluent limitations in Part I.A, or constitute a substantial impact
to the functioning of the treatment works, degrade the quality of the receiving waters, or harm human health, or the
environment.
In addition, the permittee shall enter into and maintain service agreements with any municipalities that discharge into the
wastewater treatment facility. The service agreements shall contain all provisions necessary to protect the financial, physical,
and operational integrity of the wastewater treatment works.

2.

Design Capacity
Based on Site Approval 4388, the design capacity of this domestic wastewater treatment works is 1.8 million gallons per
day (MGD) for hydraulic flow (30-day average) and 2942 lbs. BOD5 per day for organic loading (30-day average).

3.

Expansion Requirements
Pursuant to Colorado Law, C.R.S. 25-8-501 (5 d & e), the permittee is required to initiate engineering and financial planning
for expansion of the domestic wastewater treatment works whenever throughput reaches eighty (80) percent of the treatment
capacity. Such planning may be deemed unnecessary upon a showing that the area served by the domestic wastewater
treatment works has a stable or declining population; but this provision shall not be construed as preventing periodic review
by the Division should it be felt that growth is occurring or will occur in the area.
The permittee shall commence construction of such domestic wastewater treatment works expansion whenever throughput
reaches ninety-five (95) percent of the treatment capacity or, in the case of a municipality, either commence construction or
cease issuance of building permits within such municipality until such construction is commenced; except that building
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permits may continue to be issued for any construction which would not have the effect of increasing the input of wastewater
to the sewage treatment works of the municipality involved.
Where unusual circumstances result in throughput exceeding 80% of treatment capacity, the permittee may, in lieu of
initiating planning for expansion, submit a report to the Division that demonstrates that it is unlikely that the event will
reoccur, or even if it were to reoccur, that 95% of the treatment capacity would not be exceeded.
Where unusual circumstances result in throughput exceeding 95% of the treatment capacity, the permittee may, in lieu of
initiating construction of the expansion, submit a report to the Division that demonstrates that the domestic wastewater
treatment works was in compliance at all times during the events and that it is extremely unlikely that the event will reoccur.
Where the permittee submits a report pursuant to unusual circumstances, and the Division, upon review of such report,
determines in writing to the permittee that the report does not support the required findings, the permittee shall initiate
planning and/or construction of the domestic wastewater treatment works as appropriate.
4.

Facilities Operation and Maintenance
The permittee shall at all times properly operate and maintain all facilities and systems of treatment and control including all
portions of the collection system and lift stations owned by the permittee (and related appurtenances) which are installed or
used by the permittee as necessary to achieve compliance with the conditions of this permit. Proper operation and
maintenance also includes effective performance, and adequate laboratory and process controls, including appropriate quality
assurance procedures. This provision requires the operation of back-up or auxiliary facilities or similar systems when
installed by the permittee only when necessary to achieve compliance with the conditions of the permit.
Any sludge produced at the wastewater treatment facility shall be disposed of in accordance with State and Federal
regulations. The permittee shall take all reasonable steps to minimize or prevent any discharge of sludge use or disposal in
violation of this permit which has a reasonable likelihood of adversely affecting human health or the environment. As
necessary, accelerated or additional monitoring to determine the nature and impact of the noncomplying discharge is
required.
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5.

Chronic and Acute WET Testing -Outfall(s): 001A
(1). Acute WET
a. General Acute WET Testing and Reporting Requirements
The permittee shall conduct an acute 48-hour WET test using Ceriodaphnia dubia, and an acute 96-hour WET test using
Pimephales promelas. Acute tests shall be conducted as a static replacement test using a single effluent grab sample. The
permittee shall conduct each acute WET test in accordance with the 40 CFR Part 136 methods described in Methods for
Measuring the Acute Toxicity of Effluents and Receiving Water to Freshwater and Marine Organisms, Fifth Edition, October
2002 (EPA-821-R-02-012) or its most current edition.
The following minimum dilution series should be used: 0% effluent (control), 20%, 40%, 60%, 80%, and 100% effluent If
the permittee uses more dilutions than prescribed, and accelerated testing is to be performed, the same dilution series shall be
used in the accelerated testing as was used in the failed test.
Tests shall be done at the frequency listed in Part I.A.2. Test results shall be reported along with the Discharge Monitoring
Report (DMR) submitted for the end of the reporting period when the sample was taken. (i.e., WET testing results for the
calendar quarter ending March 31 shall be reported with the DMR due April 28, etc.) The permittee shall submit all
laboratory statistical summary sheets, summaries of the determination of a valid, invalid or inconclusive test, and copies of
the chain of custody forms, along with the DMR for the reporting period.
If a test is considered invalid, the permittee is required to perform additional testing during the monitoring period to obtain a
valid test result. Failure to obtain a valid test result during the monitoring period shall result in a violation of the permit for
failure to monitor.

b.

Violations of the Permit Limit and Division Notification

An acute WET test is failed whenever the LC50, which represents an estimate of the effluent concentration which is lethal to
50% of the test organisms in the time period prescribed by the test, is found to be less than or equal to 100% effluent. The
permittee must provide written notification of the failure of a WET test to the Division, along with a statement as to whether
accelerated testing or a Toxicity Identification Evaluation (TIE) is being performed, unless otherwise exempted, in writing,
by the Division. Notification must be received by the Division within 14 calendar days of the permittee receiving notice
of the WET testing results.
c.

Automatic Compliance Response

The permittee is responsible for implementing the automatic compliance response provisions of this permit when one of the
following occurs:
•
•

there is a violation of the permit limit (the LC50 endpoint is less than the applicable IWC)
the permittee is otherwise informed by the Division that a compliance response is necessary

When one of the above listed events occurs, the following automatic compliance response shall apply. The permittee shall
either:
•
•

conduct accelerated testing using the single species found to be more sensitive
conduct a Toxicity Identification Evaluation / Toxicity Reduction Evaluation (TIE/TRE)
investigation as described below.

i. Accelerated Testing
If accelerated testing is being performed, testing will be at least once every two weeks for up to five tests, at the appropriate
IWC, with only one test being run at a time. Accelerated testing shall continue until; 1) two consecutive tests fail or three of
five tests fail, in which case a pattern of toxicity has been demonstrated or 2) two consecutive tests pass or three of five tests
pass, in which case no pattern of toxicity has been found. Note that the same dilution series should be used in the accelerated
testing as was used in the initial test(s) that result in the accelerated testing requirement.
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If no pattern of toxicity is found the toxicity episode is considered to be ended and routine testing is to resume. If a pattern of
toxicity is found, a TIE/TRE investigation is to be performed. If a pattern of toxicity is not demonstrated but a significant
level of erratic toxicity is found, the Division may require an increased frequency of routine monitoring or some other
modified approach. The permittee shall provide written notification of the results within 14 calendar days of completion of
the Pattern of Toxicity/No Toxicity demonstration.
ii. Toxicity Identification Evaluation / Toxicity Reduction Evaluation (TIE/TRE)
If a TIE/TRE is being performed, the results of the investigation are to be received by the Division within 180 calendar days
of the demonstration of acute WET in the routine test, as defined above, or if accelerated testing was performed, the date the
pattern of toxicity is demonstrated. A status report is to be provided to the Division at the 60 and 120 calendar day points of
the TIE/TRE investigation. The Division may extend the time frame for investigation where reasonable justification exists.
A request for an extension must be made in writing and received prior to the 180 calendar day deadline. Such request must
include a justification and supporting data for such an extension.
Under a TIE, the permittee may use the time for investigation to conduct a preliminary TIE (PTIE) or move directly into the
TIE. A PTIE consists of a brief search for possible sources of WET, where a specific parameter(s) is reasonably suspected to
have caused such toxicity, and could be identified more simply and cost effectively than a formal TIE. If the PTIE allows
resolution of the WET incident, the TIE need not necessarily be conducted in its entirety. If, however, WET is not identified
or resolved during the PTIE, the TIE must be conducted within the allowed 180 calendar day time frame.
The Division recommends that the EPA guidance documents regarding TIEs be followed. If another method is to be used,
this procedure should be submitted to the Division prior to initiating the TIE.
If the pollutant(s) causing toxicity is/are identified, and is/are controlled by a permit effluent limitation(s), this permit may be
modified upon request to adjust permit requirements regarding the automatic compliance response.
If the pollutant(s) causing toxicity is/are identified, and is/are not controlled by a permit effluent limitation(s), the Division
may develop limitations the parameter(s), and the permit may be reopened to include these limitations.
If the pollutant causing toxicity is not able to be identified, or is unable to be specifically identified, or is not able to be
controlled by an effluent limit, the permittee will be required to perform either item 1 or item 2 below.
l) Conduct an investigation which demonstrates actual instream aquatic life conditions upstream and downstream of the
discharge, or identify, for Division approval, and conduct an alternative investigation which demonstrates the actual instream
impact. This should include WET testing and chemical analyses of the ambient water. Depending on the results of the study,
the permittee may also be required to identify the control program necessary to eliminate the toxicity and its cost. Data
collected may be presented to the WQCC for consideration at the next appropriate triennial review of the stream standards;
2) Move to a TRE by identifying the necessary control program or activity and proceed with elimination of the toxicity so as
to meet the WET effluent limit.
If toxicity spontaneously disappears in the midst of a TIE, the permittee shall notify the Division within 10 calendar days of
such disappearance. The Division may require the permittee to conduct accelerated testing to demonstrate that no pattern of
toxicity exists, or may amend the permit to require an increased frequency of WET testing for some period of time. If no
pattern of toxicity is demonstrated through the accelerated testing or the increased monitoring frequency, the toxicity incident
response will be closed and normal WET testing shall resume.
The control program developed during a TRE consists of the measures determined to be the most feasible to eliminate WET.
This may happen through the identification of the toxicant(s) and then a control program aimed specifically at that toxicant(s)
or through the identification of more general toxicant treatability processes. A control program is to be developed and
submitted to the Division within 180 calendar days of beginning a TRE. Status reports on the TRE are to be provided to the
Division at the 60 and 120 calendar day points of the TRE investigation.
If toxicity spontaneously disappears in the midst of a TRE, the permittee shall notify the Division within 10 calendar days of
such disappearance. The Division may require the permittee to conduct accelerated testing to demonstrate that no pattern of
toxicity exists, or may amend the permit to require an increased frequency for some period of time. If no pattern of toxicity
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is demonstrated through the accelerated testing or the increased monitoring frequency, the toxicity incident response will be
closed and normal WET testing shall resume.

d.

Toxicity Reopener

This permit may be reopened and modified to include additional or modified numerical permit limitations, new or modified
compliance response requirements, changes in the WET testing protocol, the addition of both acute and chronic WET
requirements, or any other conditions related to the control of toxicants.
(2). Chronic WET
a. General Chronic WET Testing and Reporting Requirements
The permittee shall conduct the chronic WET test using Ceriodaphnia dubia and Pimephales promelas, as a static
renewal 7-day test using three separate composite samples. The permittee shall conduct each chronic WET test in
accordance with the 40 CFR Part 136 methods described in Short-term Methods for Estimating the Chronic Toxicity of
Effluents and Receiving Water to Freshwater Organisms, Fourth Edition, October 2002 (EPA-821-R-02-013) or the most
current edition.
The following minimum dilution series should be used: 0% effluent (control), 20%, 40%, 60%, 80%, and 100%
effluent. If the permittee uses more dilutions than prescribed, and accelerated testing is to be performed, the same
dilution series shall be used in the accelerated testing (if applicable) as was initially used in the failed test.
Tests shall be done at the frequency listed in Part I.A.2. Test results shall be reported along with the Discharge
Monitoring Report (DMR) submitted for the end of the reporting period when the sample was taken. (i.e., WET testing
results for the calendar quarter ending March 31 shall be reported with the DMR due April 28, etc.) The permittee shall
submit all laboratory statistical summary sheets, summaries of the determination of a valid, invalid or inconclusive test,
and copies of the chain of custody forms, along with the DMR for the reporting period.
If a test is considered invalid, the permittee is required to perform additional testing during the monitoring period to
obtain a valid test result. Failure to obtain a valid test result during the monitoring period shall result in a violation of the
permit for failure to monitor.
b.

Violations of the Permit Limit, Failure of One Test Statistical Endpoint and Division Notification
A chronic WET test is considered a violation of a permit limitation when both the NOEC and the IC25 are at any effluent
concentration less than the IWC. The IWC for this permit has been determined to be 100% effluent.
A chronic WET test is considered to have failed one of the two statistical endpoints when either the NOEC or the IC25
are at any effluent concentration less than the IWC. The IWC for this permit has been determined to be 100% effluent.
In the event of a permit violation, or when two consecutive reporting periods have resulted in failure of one of the two
statistical endpoints (regardless of which statistical endpoints are failed), the permittee must provide written notification
to the Division. Such notification should explain whether it was a violation or two consecutive failures of a single
endpoint, and must indicate whether accelerated testing or a Toxicity Identification Evaluation or Toxicity Reduction
Evaluation (TIE or TRE) is being performed, unless otherwise exempted, in writing, by the Division. Notification must
be received by the Division within 14 calendar days of the permittee receiving notice of the WET testing results.

c.

Automatic Compliance Response
The permittee is responsible for implementing the automatic compliance response provisions of this permit when one of
the following occurs:
•
•
•

there is a violation of the permit limit (both the NOEC and the IC25 endpoints are less than the applicable IWC)
two consecutive monitoring periods have resulted in failure of one of the two statistical endpoints (either the
IC25 or the NOEC)
the permittee is otherwise informed by the Division that a compliance response is necessary
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When one of the above listed events occurs, the following automatic compliance response shall apply. The permittee
shall either:
•
•

conduct accelerated testing using the single species found to be more sensitive
conduct a Toxicity Identification Evaluation (TIE) or a Toxicity Reduction Evaluation (TRE) investigation as
described below.

i. Accelerated Testing
If accelerated testing is being performed, testing will be at least once every two weeks for up to five tests with only
one test being run at a time, using only the IC25 statistical endpoint to determine if the test passed or failed at the
appropriate IWC. Accelerated testing shall continue until; 1) two consecutive tests fail or three of five tests fail, in
which case a pattern of toxicity has been demonstrated or 2) two consecutive tests pass or three of five tests pass, in
which case no pattern of toxicity has been found. Note that the same dilution series should be used in the accelerated
testing as was used in the initial test(s) that result in the accelerated testing requirement.
If accelerated testing is required due to failure of one statistical endpoint in two consecutive monitoring periods, and in
both of those failures it was the NOEC endpoint that was failed, then the NOEC shall be the only statistical endpoint
used to determined whether the accelerated testing passed or failed at the appropriate IWC. Note that the same
dilution series should be used in the accelerated testing as was used in the initial test(s) that result in the accelerated
testing requirement.
If no pattern of toxicity is found the toxicity episode is considered to be ended and routine testing is to resume. If a
pattern of toxicity is found, a TIE/TRE investigation is to be performed. If a pattern of toxicity is not demonstrated but
a significant level of erratic toxicity is found, the Division may require an increased frequency of routine monitoring or
some other modified approach. The permittee shall provide written notification of the results within 14 calendar days
of completion of the Pattern of Toxicity/No Toxicity demonstration.
ii. Toxicity Identification Evaluation (TIE) or Toxicity Reduction Evaluation (TRE)
If a TIE or a TRE is being performed, the results of the investigation are to be received by the Division within 180
calendar days of the demonstration chronic WET in the routine test, as defined above, or if accelerated testing was
performed, the date the pattern of toxicity is demonstrated. A status report is to be provided to the Division at the 60
and 120 calendar day points of the TIE or TRE investigation. The Division may extend the time frame for
investigation where reasonable justification exists. A request for an extension must be made in writing and received
prior to the 180 calendar day deadline. Such request must include a justification and supporting data for such an
extension.
Under a TIE, the permittee may use the time for investigation to conduct a preliminary TIE (PTIE) or move directly
into the TIE. A PTIE consists of a brief search for possible sources of WET, where a specific parameter(s) is
reasonably suspected to have caused such toxicity, and could be identified more simply and cost effectively than a
formal TIE. If the PTIE allows resolution of the WET incident, the TIE need not necessarily be conducted in its
entirety. If, however, WET is not identified or resolved during the PTIE, the TIE must be conducted within the
allowed 180 calendar day time frame.
The Division recommends that the EPA guidance documents regarding TIEs be followed. If another method is to be
used, this procedure should be submitted to the Division prior to initiating the TIE.
If the pollutant(s) causing toxicity is/are identified, and is/are controlled by a permit effluent limitation(s), this permit
may be modified upon request to adjust permit requirements regarding the automatic compliance response.
If the pollutant(s) causing toxicity is/are identified, and is/are not controlled by a permit effluent limitation(s), the
Division may develop limitations the parameter(s), and the permit may be reopened to include these limitations.
If the pollutant causing toxicity is not able to be identified, or is unable to be specifically identified, or is not able to be
controlled by an effluent limit, the permittee will be required to perform either item 1 or item 2 below.
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l) Conduct an investigation which demonstrates actual instream aquatic life conditions upstream and
downstream of the discharge, or identify, for Division approval, and conduct an alternative investigation
which demonstrates the actual instream impact. This should include WET testing and chemical analyses of
the ambient water. Depending on the results of the study, the permittee may also be required to identify the
control program necessary to eliminate the toxicity and its cost. Data collected may be presented to the
WQCC for consideration at the next appropriate triennial review of the stream standards;
2) Move to a TRE by identifying the necessary control program or activity and proceed with elimination of
the toxicity so as to meet the WET effluent limit.
If toxicity spontaneously disappears in the midst of a TIE, the permittee shall notify the Division within 10 calendar
days of such disappearance. The Division may require the permittee to conduct accelerated testing to demonstrate that
no pattern of toxicity exists, or may amend the permit to require an increased frequency of WET testing for some
period of time. If no pattern of toxicity is demonstrated through the accelerated testing or the increased monitoring
frequency, the toxicity incident response will be closed and normal WET testing shall resume.
The control program developed during a TRE consists of the measures determined to be the most feasible to eliminate
WET. This may happen through the identification of the toxicant(s) and then a control program aimed specifically at
that toxicant(s) or through the identification of more general toxicant treatability processes. A control program is to be
developed and submitted to the Division within 180 calendar days of beginning a TRE. Status reports on the TRE are
to be provided to the Division at the 60 and 120 calendar day points of the TRE investigation.
If toxicity spontaneously disappears in the midst of a TRE, the permittee shall notify the Division within 10 calendar
days of such disappearance. The Division may require the permittee to conduct accelerated testing to demonstrate that
no pattern of toxicity exists, or may amend the permit to require an increased frequency for some period of time. If no
pattern of toxicity is demonstrated through the accelerated testing or the increased monitoring frequency, the toxicity
incident response will be closed and normal WET testing shall resume.
d.

Toxicity Reopener
This permit may be reopened and modified to include additional or modified numerical permit limitations, new or
modified compliance response requirements, changes in the WET testing protocol, the addition of both acute and chronic
WET requirements, or any other conditions related to the control of toxicants.

6.

Compliance Schedule(s)
a.

Activities to Meet Cadmium (Pd) Final Limits – In order to meet Cadmium (Pd) limitations, the following schedule
are included in the permit.

Code

Event

Description

Due Date

43699

Facility
Evaluation Plan
and reporting

Submit a report that identifies sources of Cadmium (Pd) to the
03/31/15
wastewater treatment facility and identifies strategies to control
these sources or treatment alternatives such that compliance with
the final limitations may be attained. Submit a report stating
whether the limitation can be met and, if not, the activities needed
to meet required limits.

CS017

Achieve Final
Compliance
with Discharge
Limits

Submit study results that show compliance has been attained with 09/30/15
the final Cadmium (Pd) limitations.

Regulation 61.8(3)(n)(i) states that a report should be submitted to the Division no later than 14 calendar days following each date
identified in the schedule of compliance. The 14 days have already been incorporated into the above dates and therefore all reports are
due on or before the date listed in the table.
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7.

Pretreatment Program - Industrial Waste Management
a.

The Permittee has the responsibility to protect the Domestic Wastewater Treatment Works (DWTW), as defined at
section 25.8.103(5) of the Colorado Water Quality Control Act, or the Publicly-Owned Treatment Works (POTW), as
defined at 40 CFR section 403.3(q) of the federal pretreatment regulations, from pollutants which would cause pass
through or interference, as defined at 40 CFR 403.3(p) and (k), or otherwise be incompatible with operation of the
treatment works including interference with the use or disposal of municipal sludge.

b.

Pretreatment Standards (40 CFR Section 403.5) developed pursuant to Section 307 of the Federal Clean Water Act (the
Act) require that the Permittee shall not allow, under any circumstances, the introduction of the following pollutants to
the DWTW from any source of non-domestic discharge:
i.

Pollutants which create a fire or explosion hazard in the DWTW, including, but not limited to, wastestreams with a
closed cup flashpoint of less than sixty (60) degrees Centigrade (140 degrees Fahrenheit) using the test methods
specified in 40 CFR Section 261.21;

ii. Pollutants which will cause corrosive structural damage to the DWTW, but in no case discharges with a pH of lower
than 5.0 s.u., unless the treatment facilities are specifically designed to accommodate such discharges;
iii. Solid or viscous pollutants in amounts which will cause obstruction to the flow in the DWTW, or otherwise interfere
with the operation of the DWTW;
iv. Any pollutant, including oxygen demanding pollutants (e.g., BOD), released in a discharge at a flow rate and/or
pollutant concentration which will cause Interference with any treatment process at the DWTW;
v.

Heat in amounts which will inhibit biological activity in the DWTW resulting in Interference, but in no case heat in
such quantities that the temperature at the DWTW treatment plant exceeds forty (40) degrees Centigrade (104
degrees Fahrenheit) unless the Approval Authority, upon request of the DWTW, approves alternate temperature
limits;

vi. Petroleum oil, non-biodegradable cutting oil, or products of mineral oil origin in amounts that will cause
Interference or Pass Through;
vii. Pollutants which result in the presence of toxic gases, vapors, or fumes within the DWTW in a quantity that may
cause acute worker health and safety problems;
viii. Any trucked or hauled pollutants, except at discharge points designated by the DWTW; and
ix. Any specific pollutant that exceeds a local limitation established by the Permittee in accordance with the
requirements of 40 CFR Section 403.5(c) and (d).
x.

Any other pollutant which may cause Pass Through or Interference.

c.

EPA shall be the Approval Authority and the mailing address for all reporting and notifications to the Approval
Authority shall be: USEPA 1595 Wynkoop St. 8ENF-W-NP, Denver, CO 80202-1129. Should the State be delegated
authority to implement and enforce the Pretreatment Program in the future, the Permittee shall be notified of the
delegation and the state permitting authority shall become the Approval Authority.

d.

In addition to the general limitations expressed above, more specific Pretreatment Standards have been and will be
promulgated for specific industrial categories under Section 307 of the Act (40 CFR Part 405 et. seq.).

e.

The Permittee must notify the state permitting authority and the Approval Authority, of any new introductions by new or
existing industrial users or any substantial change in pollutants from any industrial user within sixty (60) calendar days
following the introduction or change. Such notice must identify:
i.

Any new introduction of pollutants into the DWTW from an industrial user which would be subject to Sections 301,
306, or 307 of the Act if it were directly discharging those pollutants; or
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ii. Any substantial change in the volume or character of pollutants being introduced into the DWTW by any industrial
user;
iii. For the purposes of this section, adequate notice shall include information on:

(A) The identity of the industrial user;
(B) The nature and concentration of pollutants in the discharge and the average and maximum flow of the
discharge to be introduced into the DWTW; and
(C) Any anticipated impact of the change on the quantity or quality of effluent to be discharged from or
biosolids or sludge produced at such DWTW.
iv. For the purposes of this section, an industrial user shall include:

(A) Any discharger subject to Categorical Pretreatment Standards under Section 307 of the Act and 40
CFR chapter I and subchapter N;
(B) Any discharger which has a process wastewater flow of 25,000 gallons or more per day;
(C) Any discharger contributing five percent or more of the average dry weather hydraulic or organic
capacity of the DWTW treatment plant;
(D) Any discharger who is designated by the Approval Authority as having a reasonable potential for
adversely affecting the DWTWs operation or for violating any Pretreatment Standard or requirements;
f.

At such time as a specific Pretreatment Standard or requirement becomes applicable to an industrial user of the
Permittee, the state permitting authority and/or Approval Authority may, as appropriate:
i.

Amend the Permittee's CDPS discharge permit to specify the additional pollutant(s) and corresponding effluent
limitation(s) consistent with the applicable national Pretreatment Standards;

ii. Require the Permittee to specify, by ordinance, order, or other enforceable means, the type of pollutant(s) and the
maximum amount which may be discharged to the Permittee's DWTW for treatment. Such requirement shall be
imposed in a manner consistent with the program development requirements of the General Pretreatment
Regulations at 40 CFR Part 403; and/or,
iii. Require the Permittee to monitor its discharge for any pollutant which may likely be discharged from the Permittee's
DWTW, should the industrial user fail to properly pretreat its waste.
The state permitting authority and the Approval Authority retains, at all times, the right to take legal action against any source
of nondomestic discharge, whether directly or indirectly controlled by the Permittee, for violations of a permit, order or
similar enforceable mechanism issued by the Permittee, violations of any Pretreatment Standard or requirement, or for failure
to discharge at an acceptable level under national standards issued by EPA under 40 CFR, chapter I, subchapter N. In those
cases where a CDPS permit violation has occurred because of the failure of the Permittee to properly develop and enforce
Pretreatment Standards and requirements as necessary to protect the DWTW, the state permitting authority and/or Approval
Authority shall hold the Permittee and/or industrial user responsible and may take legal action against the Permittee as well
as the Industrial user(s) contributing to the permit violation.

C. DEFINITION OF TERMS
1.

"Acute Toxicity" - The acute toxicity limitation is exceeded if the LC50 is at any effluent concentration less than or equal to
the IWC indicated in this permit.

2.

"Chronic toxicity", which includes lethality and growth or reproduction, occurs when the NOEC and IC25 are at an effluent
concentration less than the IWC indicated in this permit.
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3.

"Composite" sample is a minimum of four (4) grab samples collected at equally spaced two (2) hour intervals and
proportioned according to flow. For a SBR type treatment system, a composite sample is defined as sampling equal aliquots
during the beginning, middle and end of a decant period, for two consecutive periods during a day (if possible).

4.

"Continuous" measurement, is a measurement obtained from an automatic recording device which continually measures the
effluent for the parameter in question, or that provides measurements at specified intervals.

5.

"Daily Maximum limitation" for all parameters (except temperature, pH and dissolved oxygen) means the limitation for this
parameter shall be applied as an average of all samples collected in one calendar day. For these parameters the DMR shall
include the highest of the daily averages. For pH and dissolved oxygen, this means an instantaneous maximum (and/or
instantaneous minimum) value. The instantaneous value is defined as the analytical result of any individual sample. For pH
and dissolved oxygen, DMRs shall include the maximum (and/or minimum) of all instantaneous values within the calendar
month. Any value beyond the noted daily maximum limitation for the indicated parameter shall be considered a violation of
this permit. For temperature, see Daily Maximum Temperature.

6.

"Dissolved (D) metals fraction" is defined in the Basic Standards and Methodologies for Surface Water 1002-31, as that
portion of a water and suspended sediment sample which passed through a 0.40 or 0.45 UM (micron) membrane filter.
Determinations of "dissolved" constituents are made using the filtrate. This may include some very small (colloidal)
suspended particles which passed through the membrane filter as well as the amount of substance present in true chemical
solution.

7.

“Geometric mean” for E. coli bacteria concentrations, the thirty (30) day and seven (7) day averages shall be determined as
the geometric mean of all samples collected in a thirty (30) day period and the geometric mean of all samples taken in a seven
(7) consecutive day period respectively. The geometric mean may be calculated using two different methods. For the
methods shown, a, b, c, d, etc. are individual sample results, and n is the total number of samples.
Method 1:
(1/n)

Geometric Mean = (a*b*c*d*...)

"*" - means multiply

Method 2:
Geometric Mean = antilog ( [log(a)+log(b)+log(c)+log(d)+...]/n )
Graphical methods, even though they may also employ the use of logarithms, may introduce significant error and may not be
used.
In calculating the geometric mean, for those individual sample results that are reported by the analytical laboratory to be "less
than" a numeric value, a value of 1 should be used in the calculations. If all individual analytical results for the month are
reported to be less than numeric values, then report "less than" the largest of those numeric values on the monthly DMR.
Otherwise, report the calculated value.
For any individual analytical result of "too numerous to count" (TNTC), that analysis shall be considered to be invalid and
another sample shall be promptly collected for analysis. If another sample cannot be collected within the same sampling
period for which the invalid sample was collected (during the same month if monthly sampling is required, during the same
week if weekly sampling is required, etc.), then the following procedures apply:
i.

A minimum of two samples shall be collected for coliform analysis within the next sampling period.

ii. If the sampling frequency is monthly or less frequent: For the period with the invalid sample results, leave the
spaces on the corresponding DMR for reporting coliform results empty and attach to the DMR a letter noting that a
result of TNTC was obtained for that period, and explain why another sample for that period had not been collected.
If the sampling frequency is more frequent than monthly: Eliminate the result of TNTC from any further calculations, and
use all the other results obtained within that month for reporting purposes. Attach a letter noting that a result of TNTC was
obtained, and list all individual analytical results and corresponding sampling dates for that month.
8.

"Grab" sample, is a single "dip and take" sample so as to be representative of the parameter being monitored.
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9.

“IC25” or “Inhibition Concentration” is a point estimate of the toxicant concentration that would cause a given percent
reduction in a non-lethal biological measurement (e.g. growth or reproduction) calculated from a continuous model (i.e.
interpolation method). IC25 is a point estimate of the toxic concentration that would cause a 25-percent reduction in a nonlethal biological measurement.

10. "In-situ" measurement is defined as a single reading, observation or measurement taken in the field at the point of discharge.
11. "Instantaneous" measurement is a single reading, observation, or measurement performed on site using existing monitoring
facilities.
12. “NOEC” or “No-Observed-Effect-Concentration” is the highest concentration of toxicant to which organisms are exposed in
a full life cycle or partial life cycle (short term) test, that causes no observable adverse effects on the test organisms (i.e. the
highest concentration of toxicant in which the values for the observed responses are not statistically different from the
controls). This value is used, along with other factors, to determine toxicity limits in permits.
13. “LC50” or “Lethal Concentration” is the toxic or effluent concentration that would cause death in 50 percent of the test
organisms over a specified period of time.
14. "Potentially dissolved (PD) metals fraction” is defined in the Basic Standards and Methodologies for Surface Water 1002-31,
as that portion of a constituent measured from the filtrate of a water and suspended sediment sample that was first treated
with nitric acid to a pH of 2 or less and let stand for 8 to 96 hours prior to sample filtration using a 0.40 or 0.45-UM (micron)
membrane filter. Note the "potentially dissolved" method cannot be used where nitric acid will interfere with the analytical
procedure used for the constituent measured.
15. “Practical Quantitation Limit (PQL)” means the minimum concentration of an analyte (substance) that can be measured with
a high degree of confidence that the analyte is present at or above that concentration. The use of PQL in this document may
refer to those PQLs shown in Part I.D of this permit or the PQLs of an individual laboratory.
16. "Quarterly measurement frequency" means samples may be collected at any time during the calendar quarter if a continual
discharge occurs. If the discharge is intermittent, then samples shall be collected during the period that discharge occurs.
17. "Recorder" requires the continuous operation of a chart and/or totalizer (or drinking water rotor meters or pump hour meters
where previously approved.)
18. "Seven (7) day average" means, with the exception of fecal coliform or E. coli bacteria (see geometric mean), the arithmetic
mean of all samples collected in a seven (7) consecutive day period. Such seven (7) day averages shall be calculated for all
calendar weeks, which are defined as beginning on Sunday and ending on Saturday. If the calendar week overlaps two
months (i.e. the Sunday is in one month and the Saturday in the following month), the seven (7) day average calculated for
that calendar week shall be associated with the month that contains the Saturday. Samples may not be used for more than
one (1) reporting period. (See the “Analytical and Sampling Methods for Monitoring and Reporting Section in Part
I.D.5 for guidance on calculating averages and reporting analytical results that are less than the PQL).
19. "Thirty (30) day average" means, except for fecal coliform or E. coli bacteria (see geometric mean), the arithmetic mean of
all samples collected during a thirty (30) consecutive-day period, which represents a calendar month. The permittee shall
report the appropriate mean of all self-monitoring sample data collected during the calendar month on the Discharge
Monitoring Reports. Samples shall not be used for more than one (1) reporting period. (See the “Analytical and Sampling
Methods for Monitoring and Reporting Section in Part I.D.5 for guidance on calculating averages and reporting
analytical results that are less than the PQL).
20. Toxicity Identification Evaluation (TIE) is a set of site-specific procedures used to identify the specific chemical(s) causing
effluent toxicity.
21. "Total Metals" means the concentration of metals determined on an unfiltered sample following vigorous digestion (Section
4.1.3), or the sum of the concentrations of metals in both the dissolved and suspended fractions, as described in Manual of
Methods for Chemical Analysis of Water and Wastes, U.S. Environmental Protection Agency, March 1979, or its equivalent.
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22. “Total Recoverable Metals” means that portion of a water and suspended sediment sample measured by the total recoverable
analytical procedure described in Methods for Chemical Analysis of Water and Wastes, U.S. Environmental Protection
Agency, March 1979 or its equivalent.
23. Toxicity Reduction Evaluation (TRE) is a site-specific study conducted in a step-wise process to identify the causative agents
of effluent toxicity, isolate the source of toxicity, evaluate the effectiveness of toxicity control options, and then confirm the
reduction in effluent toxicity after the control measures are put in place.
24. "Twenty four (24) hour composite" sample is a combination of at least eight (8) sample aliquots of at least 100 milliliters,
collected at equally spaced intervals during the operating hours of a facility over a twenty-four (24) hour period. For volatile
pollutants, aliquots must be combined in the laboratory immediately before analysis. The composite must be flow
proportional; either the time interval between each aliquot or the volume of each aliquot must be proportional to either the
wastewater or effluent flow at the time of sampling or the total wastewater or effluent flow since the collection of the
previous aliquot. Aliquots may be collected manually or automatically.
25. "Twice Monthly" monitoring frequency means that two samples shall be collected each calendar month on separate weeks
with at least one full week between the two sample dates. Also, there shall be at least one full week between the second
sample of a month and the first sample of the following month.
26. "Visual" observation is observing the discharge to check for the presence of a visible sheen or floating oil.
27. "Water Quality Control Division" or "Division" means the state Water Quality Control Division as established in 25-8-101 et
al.)
Additional relevant definitions are found in the Colorado Water Quality Control Act, CRS §§ 25-8-101 et seq., the Colorado
Discharge Permit System Regulations, Regulation 61 (5 CCR 1002-61) and other applicable regulations.

D. GENERAL MONITORING, SAMPLING AND REPORTING REQUIREMENTS
1.

Routine Reporting of Data
Reporting of the data gathered in compliance with Part I.A or Part I.B shall be on a monthly basis. Reporting of all data
gathered shall comply with the requirements of Part I.D. (General Requirements). Monitoring results shall be summarized
for each calendar month and reported on Division approved discharge monitoring report (DMR) forms (EPA form 3320-1).
The permittee must submit these forms either by mail, or by using the Division’s Net-DMR service (when available). If
mailed, one form shall be mailed to the Division, as indicated below, so that the DMR is received no later than the 28th day
of the following month (for example, the DMR for the first calendar quarter must be received by the Division by April 28th).
If no discharge occurs during the reporting period, "No Discharge" shall be reported.
The original signed copy of each discharge monitoring report (DMR) shall be submitted to the Division at the following
address:
Colorado Department of Public Health and Environment
Water Quality Control Division
WQCD-P-B2
4300 Cherry Creek Drive South
Denver, Colorado 80246-1530
The Discharge Monitoring Report forms shall be filled out accurately and completely in accordance with requirements of this
permit and the instructions on the forms. They shall be signed by an authorized person as identified in Part I.D.8.

2.

Annual Biosolids Report
The permittee shall provide the results of all biosolids monitoring and information on management practices, land application
sites, site restrictions and certifications. Such information shall be provided no later than February 19th of each year.
Reports shall be submitted addressing all such activities that occurred in the previous calendar year. If no biosolids were
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applied to the land during the reporting period, "no biosolids applied" shall be reported. Until further notice, biosolids
monitoring results shall be reported on forms, or copies of forms, provided by the Division. Annual Biosolids Reports
required herein, shall be signed and certified in accordance with the Signatory Requirements, Part I.D.1, and submitted as
follows:
The original copy of each form shall be submitted to the following address:
COLORADO DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT,
WATER QUALITY CONTROL DIVISION
WQCD-PERMITS-B2
4300 CHERRY CREEK DRIVE SOUTH
DENVER, COLORADO 80246-1530
A copy of each form shall be submitted to the following address:
WATER PROGRAM REGIONAL BIOSOLIDS PROGRAM
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY REGION VIII,
1595 WYNKOOP STREET
DENVER, CO 80202-2466
ATTENTION: BIOSOLIDS PROGRAM MANAGER
3.

Representative Sampling
Samples and measurements taken for the respective identified monitoring points as required herein shall be representative of
the volume and nature of: 1) all influent wastes received at the facility, including septage, biosolids, etc.; 2) the monitored
effluent discharged from the facility; and 3) biosolids produced at the facility. All samples shall be taken at the monitoring
points specified in this permit and, unless otherwise specified, before the influent, effluent, or biosolids wastestream joins or
is diluted by any other wastestream, body of water, or substance. Monitoring points shall not be changed without notification
to and prior approval by the Division.

4.

Influent and Effluent Sampling Points
Influent and effluent sampling points shall be so designed or modified so that: 1) a sample of the influent can be obtained
after preliminary treatment and prior to primary or biological treatment and 2) a sample of the effluent can be obtained at a
point after the final treatment process and prior to discharge to state waters. The permittee shall provide access to the
Division to sample at these points.

5.

Analytical and Sampling Methods for Monitoring and Reporting
The permittee shall install, calibrate, use and maintain monitoring methods and equipment, including biological and indicated
pollutant monitoring methods. All sampling shall be performed by the permittee according to specified methods in 40 C.F.R.
Part 136; methods approved by EPA pursuant to 40 C.F.R. Part 136; or methods approved by the Division, in the absence of
a method specified in or approved pursuant to 40 C.F.R. Part 136.
Numeric Limits
If the permit contains a numeric effluent limit for a parameter, the analytical method and PQL selected for all
monitoring conducted in accordance with this permit for that parameter shall be the one that can measure at or below
the numeric effluent limit. If all specified analytical methods and corresponding PQLs are greater than the numeric
effluent limit, then the analytical method with the lowest PQL shall be used.
When the analytical method which complies with the above requirements has a PQL greater than the permit limit,
and the permittee’s analytical result is less than the PQL (the PQL achieved by the lab), the permittee shall report
"BDL" on the DMR. Such reports will not be considered as violations of the permit limit, as long as the PQL
obtained is lower or equal to the PQL in the table below.
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When the analytical method which complies with the above requirements has a PQL that is equal to or less than the
permit limitation, and the permittee’s analytical result is less than the PQL, “< X” (where X = the actual PQL
achieved by the laboratory) shall be reported on the DMR. For parameters that have a report only limitation, and the
permittee’s analytical result is less than the PQL, “< X” (where X = the actual PQL achieved by the laboratory) shall
be reported on the DMR.
Report Only Limits
If the permit contains a report only requirement for a parameter, the analytical method and PQL chosen shall be one
that can measure at or below the potential numeric effluent limit(s) (maximum allowable pollutant concentration as
shown in the WQA or fact sheet). If all analytical methods and corresponding PQLs are greater than the potential
numeric effluent limit(s), then the analytical method with the lowest PQL shall be used.
When the analytical method which complies with the above requirements has a PQL that is equal to or less than the
permit limitation, and the permittee’s analytical result is less than the PQL, “< X” (where X = the actual PQL
achieved by the laboratory) shall be reported on the DMR. For parameters that have a report only limitation, and the
permittee’s analytical result is less than the PQL, “< X” (where X = the actual PQL achieved by the laboratory) shall
be reported on the DMR.
Interim Report Only Followed By a Numeric Limit
If the permit contains an interim effluent limitation (a limit is report until such time as a numeric effluent limit
becomes effective) for a parameter, the analytical method and PQL chosen for all monitoring conducted in
accordance with this permit for the parameter shall be one that can measure to the final numeric effluent limit. If all
analytical methods and corresponding PQLs are greater than the final numeric effluent limit (s), then the analytical
method with the lowest PQL shall be used.
While the report only limit is effective, the reporting requirements shall follow those under the Report Only Limits
section. Once the numeric limit is effective, the reporting requirements shall follow the numeric limits reporting
requirements.
T.I.N.
For parameters such as TIN, the analytical methods chosen shall be those that can measure to the potential or final
numeric effluent limit, based on the sum of the PQLs for nitrate, nitrite and ammonia.
Calculating Averages

In the calculation of average concentrations (i.e. daily average, 7- day average, 30-day average, 2-year rolling
average) any individual analytical result that is less than the PQL shall be considered to be zero for the calculation
purposes. When reporting:
If all individual analytical results are less than the PQL, the permittee shall report either “BDL” or “<X”
(where X = the actual PQL achieved by the laboratory), following the guidance above.
If one or more individual results is greater than the PQL, an average shall be calculated and reported. Note
that it does not matter if the final calculated average is greater or less than the PQL, it must be reported as a
value.
Note that when calculating T.I.N. for a single sampling event, any value less than the PQL (for total ammonia,
total nitrite, or total nitrate) shall be treated as zero. The T.I.N. concentration for a single sampling event shall
then be determined as the sum of the analytical results (zeros if applicable) of same day sampling for total
ammonia and total nitrite and total nitrate. From these calculated T.I.N. concentrations, the daily maximum and
thirty day average concentrations shall be calculated and must be reported as a value.
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PQLs
The PQLs for specific parameters, as determined by the State Laboratory (November 2008) are provided below
for reference. If the analytical method cannot achieve a PQL that is less than or equal to the permit limit, then the
method, or a more precise method, must achieve a PQL that is less than or equal to the PQL in the table below. A
listing of the PQLs for further organic parameters that must meet the above requirement can be found in the
Division’s Practical Quantitation Limitation Guidance Document, July 2008. This document is available on the
Division’s website at www.coloradowaterpermits.com.
These limits apply to the total recoverable or the potentially dissolved fraction of metals.
For hexavalent chromium, samples must be unacidified so dissolved concentrations will be measured rather than
potentially dissolved concentrations.
Effluent
Parameter
Aluminum
Arsenic
Barium
Beryllium
BOD / CBOD
Boron
Cadmium
Calcium
Chloride
Chlorine
Total Residual Chlorine
DPD colorimetric
Amperometric titration
Chromium
Chromium, Hexavalent
Copper
Cyanide (Direct / Distilled)
Cyanide, WAD+A47
Fluoride
Iron
Lead
Magnesium
Manganese
Mercury
Mercury (low-level)
Nickel

6.

Practical
Quantitation
Limits
50 µg/l
1 µg/l
5 µg/l
1 µg/l
1 mg/l
50 µg/l
1 µg/l
20 µg/l
2 mg/l
0.1 mg/l
0.10 mg/l
0.05 mg/l
20 µg/l
20 µg/l
5 µg/l
10 µg/l
10 µg/l
0.1 mg/l
10 µg/l
1 µg/l
20 µg/l
2 µg/l
0.1 µg/l
0.003 µg/l
50 µg/l

Effluent
Parameter

Practical
Quantitation
Limits

N-Ammonia
N-Ammonia (lowlevel)
N-Nitrate/Nitrite
N-Nitrate
N-Nitrite
Total Nitrogen
Total Phosphorus

1 mg/l
50 µg/l
0.5 mg/l
0.5 mg/l
10 µg/l
0.5 mg/l
10 µg/l

Radium 226
Radium 228
Selenium
Silver
Sodium
Sulfate
Sulfide
Total Dissolved Solids
Total Suspended Solids
Thallium
Uranium
Zinc

1 pCi/l
1 pCi/l
1 µg/l
0.5 µg/l
0.2 mg/l
5 mg/l
0.2 mg/l
10 mg/l
10 mg/l
1 µg/l
1 µg/l
10 µg/l

Phenols
Nonylphenol D7065
Nonylphenol D7485

15 µg/l
10 µg/l
0.33 µg/l

Records
a.

The permittee shall establish and maintain records. Those records shall include, but not be limited to, the following:
i.
ii.
iii.
iv.
v.

The date, type, exact place, and time of sampling or measurements;
The individual(s) who performed the sampling or measurements;
The date(s) the analyses were performed;
The individual(s) who performed the analyses;
The analytical techniques or methods used; and
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vi. The results of such analyses.
vii. Any other observations which may result in an impact on the quality or quantity of the discharge as indicated in 40
CFR 122.44 (i)(1)(iii).
b.

7.

The permittee shall retain for a minimum of three (3) years records of all monitoring information, including all original
strip chart recordings for continuous monitoring instrumentation, all calibration and maintenance records, copies of all
reports required by this permit and records of all data used to complete the application for this permit. This period of
retention shall be extended during the course of any unresolved litigation regarding the discharge of pollutants by the
permittee or when requested by the Division or Regional Administrator.

Flow Measuring Devices
Unless exempted in Part I.A of this permit, flow metering at the headworks shall be provided to give representative values of
throughput and treatment of the wastewater system. The metering device shall be equipped with a local flow indication
instrument and a flow indication-recording-totalization device suitable for providing permanent flow records, which should
be in the plant control building.
For mechanical facilities, where influent flow metering is not practical and the same results may be obtained from metering at
the effluent end of the treatment facility, this type of flow metering arrangement will be considered, and if approved, noted in
Part I.A of this permit. For lagoons, an instantaneous or continuous effluent flow measuring device shall be required in
addition to the above described influent flow measuring device.
At the request of the Division, the permittee must be able to show proof of the accuracy of any flow-measuring device used
in obtaining data submitted in the monitoring report. The flow-measuring device must indicate values within ten (10) percent
of the actual flow being measured.

8.

Signatory Requirements
a.

All reports and other information required by the Division, shall be signed and certified for accuracy by the permittee in
accord with the following criteria:
i)

In the case of corporations, by a responsible corporate officer. For purposes of this section, the responsible
corporate officer is responsible for the overall operation of the facility from which the discharge described in the
form originates;

ii) In the case of a partnership, by a general partner;
iii) In the case of a sole proprietorship, by the proprietor;
iv) In the case of a municipal, state, or other public facility, by either a principal executive officer, or ranking elected
official. For purposes of this section, a principal executive officer has responsibility for the overall operation of the
facility from which the discharge originates;
v) By a duly authorized representative of a person described above, only if:
1) The authorization is made in writing by a person described in i, ii, iii, or iv above;
2) The authorization specifies either an individual or a position having responsibility for the overall operation of
the regulated facility or activity such as the position of plant manager, operator of a well or a well field,
superintendent, position of equivalent responsibility, or an individual or position having overall responsibility
for environmental matters for the company. (A duly authorized representative may thus be either a named
individual or any individual occupying a named position); and,
3) The written authorization is submitted to the Division.
b.

If an authorization as described in this section is no longer accurate because a different individual or position has
responsibility for the overall operation of the facility, a new authorization satisfying the requirements of this section must
be submitted to the Division prior to or together with any reports, information, or applications to be signed by an
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authorized representative.
The permittee, or the duly authorized representative shall make and sign the following certification on all such
documents:
"I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in
accordance with a system designed to assure that qualified personnel properly gather and evaluate the information
submitted. Based on my inquiry of the person or persons who manage the system, or those persons directly responsible
for gathering the information, the information submitted is to the best of my knowledge and belief, true, accurate and
complete. I am aware that there are significant penalties for submitting false information, including the possibility of
fine and imprisonment for knowing violations."
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PART II
A. NOTIFICATION REQUIREMENTS
1. Notification to Parties
All notification requirements under this section shall be directed as follows:
a.

Oral Notifications, during normal business hours shall be to:
Water Quality Protection Section - Domestic Compliance Program
Water Quality Control Division
Telephone: (303) 692-3500

b.

Written notification shall be to:
Water Quality Protection Section - Domestic Compliance Program
Water Quality Control Division
Colorado Department of Public Health and Environment
WQCD-WQP-B2
4300 Cherry Creek Drive South
Denver, CO 80246-1530

2. Change in Discharge
The permittee shall give advance notice to the Division, in writing, of any planned physical alterations or additions to the
permitted facility. Notice is required only when:
a.

The alteration or addition could significantly change the nature or increase the quantity of pollutants discharged, or;

b.

The alteration or addition results in a significant change in the permittee's sludge use or disposal practices, and such
alteration, addition, or change may justify the application of permit conditions that are different from or absent in the
existing permit, including notification of additional use or disposal sites not reported pursuant to an approved land
application plan.

Whenever notification of any planned physical alterations or additions to the permitted facility is required pursuant to this
section, the permittee shall furnish the Division such plans and specifications which the Division deems reasonably necessary
to evaluate the effect on the discharge, the stream, or ground water. If the Division finds that such new or altered discharge
might be inconsistent with the conditions of the permit, the Division shall require a new or revised permit application and
shall follow the procedures specified in Sections 61.5 through 61.6, and 61.15 of the Colorado Discharge Permit System
Regulations.
3. Noncompliance Notification
The permittee shall give advance notice to the Division, in writing, of any planned changes in the permitted facility or
activity that may result in noncompliance with permit requirements.
a.

If, for any reason, the permittee does not comply with or will be unable to comply with any discharge limitations or
standards specified in this permit, the permittee shall, at a minimum, provide the Division with the following
information:
i)

A description of the noncompliance and its cause;

ii) The period of noncompliance, including exact dates and times and/or the anticipated time when the discharge will
return to compliance; and

b.

iii) Steps being taken to reduce, eliminate, and prevent recurrence of the noncomplying discharge.
The permittee shall report the following circumstances orally within twenty-four (24) hours from the time the
permittee becomes aware of the circumstances, and shall mail to the Division a written report containing the information
requested in Part II.A.4 (a) within five (5) working days after becoming aware of the following circumstances:
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i)

Circumstances leading to any noncompliance which may endanger health or the environment regardless of the cause
of the incident;

ii) Circumstances leading to any unanticipated bypass which exceeds any effluent limitations in the permit;
iii) Circumstances leading to any upset which causes an exceedance of any effluent limitation in the permit;
iv) Daily maximum violations for any of the pollutants limited by Part I.A of this permit as specified in Part III of this
permit. This includes any toxic pollutant or hazardous substance or any pollutant specifically identified as the
method to control any toxic pollutant or hazardous substance.
c.

4.

Unless otherwise indicated in this permit, the permittee shall report instances of non-compliance which are not required
to be reported within 24-hours at the time Discharge Monitoring Reports are submitted. The reports shall contain the
information listed in sub-paragraph (a) of this section.

Transfer of Ownership or Control
The permittee shall notify the Division, in writing, thirty (30) calendar days in advance of a proposed transfer of the permit.
a.

Except as provided in paragraph b. of this section, a permit may be transferred by a permittee only if the permit has been
modified or revoked and reissued as provided in Section 61.8(8) of the Colorado Discharge Permit System Regulations,
to identify the new permittee and to incorporate such other requirements as may be necessary under the Federal Act.

b.

A permit may be automatically transferred to a new permittee if:
i)

The current permittee notifies the Division in writing 30 calendar days in advance of the proposed transfer date; and

ii) The notice includes a written agreement between the existing and new permittee(s) containing a specific date for
transfer of permit responsibility, coverage and liability between them; and
iii) The Division does not notify the existing permittee and the proposed new permittee of its intent to modify, or revoke
and reissue the permit.
iv) Fee requirements of the Colorado Discharge Permit System Regulations, Section 61.15, have been met.
5.

Other Notification Requirements
Reports of compliance or noncompliance with, or any progress reports on, interim and final requirements contained in any
compliance schedule in the permit, shall be submitted on the date listed in the compliance schedule section. The fourteen
(14) calendar day provision in Regulation 61.8(4)(n)(i) has been incorporated into the due date.
The permittee's notification of all anticipated noncompliance does not stay any permit condition.
All existing manufacturing, commercial, mining, and silvicultural dischargers must notify the Division as soon as they know
or have reason to believe:
a.

That any activity has occurred or will occur which would result in the discharge, on a routine or frequent basis, of any
toxic pollutant which is not limited in the permit, if that discharge will exceed the highest of the following "notification
levels":
i)

One hundred micrograms per liter (100 µg/l);

ii) Two hundred micrograms per liter (200 µg/l) for acrolein and acrylonitrile; five hundred micrograms per liter (500
µg/l) for 2.4-dinitrophenol and 2-methyl-4.6-dinitrophenol; and one milligram per liter (1.0 mg/l) for antimony;
iii) Five (5) times the maximum concentration value reported for that pollutant in the permit application in accordance
with Section 61.4(2)(g).
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iv) The level established by the Division in accordance with 40 C.F.R. § 122.44(f).
b.

That any activity has occurred or will occur which would result in any discharge, on a non-routine or infrequent basis, of
a toxic pollutant which is not limited in the permit, if that discharge will exceed the highest of the following "notification
levels":
i)

Five hundred micrograms per liter (500 µg/l);

ii) One milligram per liter (1 mg/l) for antimony; and
iii) Ten (10) times the maximum concentration value reported for that pollutant in the permit application.
iv) The level established by the Division in accordance with 40 C.F.R. § 122.44(f).
6.

Bypass Notification
If the permittee knows in advance of the need for a bypass, a notice shall be submitted, at least ten (10) calendar days before
the date of the bypass, to the Division. The bypass shall be subject to Division approval and limitations imposed by the
Division. Violations of requirements imposed by the Division will constitute a violation of this permit.

7.

Bypass
a.

“Bypass” means the intentional diversion of waste streams from any portion of a treatment facility.

b.

Bypasses are prohibited and the Division may take enforcement action against the permittee for bypass, unless:
i)

The bypass is unavoidable to prevent loss of life, personal injury, or severe property damage;

ii) There were no feasible alternatives to bypass such as the use of auxiliary treatment facilities, retention of untreated
wastes, or maintenance during normal periods of equipment downtime. This condition is not satisfied if adequate
back-up equipment should have been installed in the exercise of reasonable engineering judgment to prevent a
bypass which occurred during normal periods of equipment downtime or preventive maintenance; and
iii) Proper notices were submitted in compliance with Part II.A.5.

8.

c.

"Severe property damage" as used in this Subsection means substantial physical damage to the treatment facilities which
causes them to become inoperable, or substantial and permanent loss of natural resources which can reasonably be
expected to occur in the absence of a bypass. Severe property damage does not mean economic loss caused by delays in
production.

d.

The permittee may allow a bypass to occur which does not cause effluent limitations to be exceeded, but only if it also is
for essential maintenance or to assure optimal operation. These bypasses are not subject to the provisions of paragraph
(a) above.

e.

The Division may approve an anticipated bypass, after considering adverse effects, if the Division determines that the
bypass will meet the conditions specified in paragraph (a) above.

Upsets
a.

“Upset” means an exceptional incident in which there is unintentional and temporary noncompliance with permit
effluent limitations because of factors beyond the reasonable control of the permittee. An upset does not include
noncompliance to the extent caused by operational error, improperly designed treatment facilities, inadequate treatment
facilities, lack of preventative maintenance, or careless or improper operation.

b.

Effect of an Upset
An upset constitutes an affirmative defense to an action brought for noncompliance with permit effluent limitations if the
requirements of paragraph (b) of this section are met. No determination made during administrative review of claims
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that noncompliance was caused by upset, and before an action for noncompliance, is final administrative action subject
to judicial review.
c.

Conditions Necessary for a Demonstration of Upset
A permittee who wishes to establish the affirmative defense of upset shall demonstrate through properly signed
contemporaneous operating logs, or other relevant evidence that:
i)

An upset occurred and that the permittee can identify the specific cause(s) of the upset; and

ii) The permitted facility was at the time being properly operated and maintained; and
iii) The permittee submitted proper notice of the upset as required in Part II.A.4. of this permit (24-hour notice); and
iv) The permittee complied with any remedial measure necessary to minimize or prevent any discharge or sludge use or
disposal in violation of this permit which has a reason able likelihood of adversely affecting human health or the
environment.
In addition to the demonstration required above, a permittee who wishes to establish the affirmative defense of upset for
a violation of effluent limitations based upon water quality standards shall also demonstrate through monitoring,
modeling or other methods that the relevant standards were achieved in the receiving water.
d.

Burden of Proof
In any enforcement proceeding the permittee seeking to establish the occurrence of an upset has the burden of proof.

9.

Submission of Incorrect or Incomplete Information
Where the permittee becomes aware that it failed to submit any relevant facts in a permit application, or submitted incorrect
information in a permit application or in any report to the Division, the permittee shall promptly submit such facts or
information.

B. RESPONSIBILITIES
1.

Reduction, Loss, or Failure of Treatment Facility
The permittee has the duty to halt or reduce any activity if necessary to maintain compliance with the effluent limitations of
the permit. Upon reduction, loss, or failure of the treatment facility, the permittee shall, to the extent necessary to maintain
compliance with its permit, control production, control sources of wastewater, or all discharges, until the facility is restored
or an alternative method of treatment is provided. This provision also applies to power failures, unless an alternative power
source sufficient to operate the wastewater control facilities is provided.
It shall not be a defense for a permittee in an enforcement action that it would be necessary to halt or reduce the permitted
activity in order to maintain compliance with the conditions of this permit.

2.

Inspections and Right to Entry
The permittee shall allow the Division and/or the authorized representative, upon the presentation of credentials:
a.

To enter upon the permittee's premises where a regulated facility or activity is located or in which any records are
required to be kept under the terms and conditions of this permit;

b.

At reasonable times to have access to and copy any records required to be kept under the terms and conditions of this
permit and to inspect any monitoring equipment or monitoring method required in the permit; and

c.

To enter upon the permittee's premises in a reasonable manner and at a reasonable time to inspect and/or investigate, any
actual, suspected, or potential source of water pollution, or to ascertain compliance or non compliance with the Colorado
Water Quality Control Act or any other applicable state or federal statute or regulation or any order promulgated by the
Division. The investigation may include, but is not limited to, the following: sampling of any discharge and/or process
waters, the taking of photographs, interviewing of any person having knowledge related to the discharge permit or
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alleged violation, access to any and all facilities or areas within the permittee's premises that may have any affect on the
discharge, permit, or alleged violation. Such entry is also authorized for the purpose of inspecting and copying records
required to be kept concerning any effluent source.
d.

The permittee shall provide access to the Division to sample the discharge at a point after the final treatment process but
prior to the discharge mixing with state waters upon presentation of proper credentials.

In the making of such inspections, investigations, and determinations, the Division, insofar as practicable, may designate as
its authorized representatives any qualified personnel of the Department of Agriculture. The Division may also request
assistance from any other state or local agency or institution.
3.

Duty to Provide Information
The permittee shall furnish to the Division, within a reasonable time, any information which the Division may request to
determine whether cause exists for modifying, revoking and reissuing, or terminating this permit, or to determine compliance
with this permit. The permittee shall also furnish to the Division, upon request, copies of records required to be kept by this
permit.

4.

Availability of Reports
Except for data determined to be confidential under Section 308 of the Federal Clean Water Act and the Colorado Discharge
Permit System Regulations 5 CCR 1002-61, Section 61.5(4), all reports prepared in accordance with the terms of this permit
shall be available for public inspection at the offices of the Division and the Environmental Protection Agency.
The name and address of the permit applicant(s) and permittee(s), permit applications, permits and effluent data shall not be
considered confidential. Knowingly making false statement on any such report may result in the imposition of criminal
penalties as provided for in Section 309 of the Federal Clean Water Act, and Section 25-8-610 C.R.S.

5.

Modification, Suspension, Revocation, or Termination of Permits By the Division
The filing of a request by the permittee for a permit modification, revocation and reissuance, termination or a notification of
planned changes or anticipated noncompliance, does not stay any permit condition.
a.

A permit may be modified, suspended, or terminated in whole or in part during its term for reasons determined by the
Division including, but not limited to, the following:
i)

Violation of any terms or conditions of the permit;

ii) Obtaining a permit by misrepresentation or failing to disclose any fact which is material to the granting or denial of
a permit or to the establishment of terms or conditions of the permit; or
iii) Materially false or inaccurate statements or information in the permit application or the permit.
iv) A determination that the permitted activity endangers human health or the classified or existing uses of state waters
and can only be regulated to acceptable levels by permit modifications or termination.
b.

A permit may be modified in whole or in part for the following causes, provided that such modification complies with
the provisions of Section 61.10 of the Colorado Discharge Permit System Regulations:
i)

There are material and substantial alterations or additions to the permitted facility or activity which occurred after
permit issuance which justify the application of permit conditions that are different or absent in the existing permit.

ii) The Division has received new information which was not available at the time of permit issuance (other than
revised regulations, guidance, or test methods) and which would have justified the application of different permit
conditions at the time of issuance. For permits issued to new sources or new dischargers, this cause includes
information derived from effluent testing required under Section 61.4(7)(e) of the Colorado Discharge Permit
System Regulations. This provision allows a modification of the permit to include conditions that are less stringent
than the existing permit only to the extent allowed under Section 61.10 of the Colorado Discharge Permit System
Regulations.
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iii) The standards or regulations on which the permit was based have been changed by promulgation of amended
standards or regulations or by judicial decision after the permit was issued. Permits may be modified during their
terms for this cause only as follows:
(A) The permit condition requested to be modified was based on a promulgated effluent limitation guideline, EPA
approved water quality standard, or an effluent limitation set forth in 5 CCR 1002-62, § 62 et seq.; and
(B) EPA has revised, withdrawn, or modified that portion of the regulation or effluent limitation guideline on which
the permit condition was based, or has approved a Commission action with respect to the water quality standard
or effluent limitation on which the permit condition was based; and
(C) The permittee requests modification after the notice of final action by which the EPA effluent limitation
guideline, water quality standard, or effluent limitation is revised, withdrawn, or modified; or
(D) For judicial decisions, a court of competent jurisdiction has remanded and stayed EPA promulgated regulations
or effluent limitation guidelines, if the remand and stay concern that portion of the regulations or guidelines on
which the permit condition was based and a request is filed by the permittee in accordance with this Regulation,
within ninety (90) calendar days of judicial remand.
iv) The Division determines that good cause exists to modify a permit condition because of events over which the
permittee has no control and for which there is no reasonable available remedy.
v) Where the Division has completed, and EPA approved, a total maximum daily load (TMDL) which includes a
wasteload allocation for the discharge(s) authorized under the permit.
vi) The permittee has received a variance.
vii) When required to incorporate applicable toxic effluent limitation or standards adopted pursuant to § 307(a) of the
Federal act.
viii) When required by the reopener conditions in the permit.
ix) As necessary under 40 C.F.R. 403.8(e), to include a compliance schedule for the development of a pretreatment
program.
x) When the level of discharge of any pollutant which is not limited in the permit exceeds the level which can be
achieved by the technology-based treatment requirements appropriate to the permittee under Section 61.8(2) of the
Colorado Discharge Permit System Regulations.
xi) To establish a pollutant notification level required in Section 61.8(5) of the Colorado Discharge Permit System
Regulations.
xii) To correct technical mistakes, such as errors in calculation, or mistaken interpretations of law made in determining
permit conditions, to the extent allowed in Section 61.10 of the Colorado State Discharge Permit System
Regulations.
xiii) When required by a permit condition to incorporate a land application plan for beneficial reuse of sewage sludge, to
revise an existing land application plan, or to add a land application plan.
xiv) When another State whose waters may be affected by the discharge has not been notified.
xv) For any other cause provided in Section 61.10 of the Colorado Discharge Permit System Regulations.
c.

At the request of a permittee, the Division may modify or terminate a permit and issue a new permit if the following
conditions are met:
i)

The Regional Administrator has been notified of the proposed modification or termination and does not object in
writing within thirty (30) calendar days of receipt of notification,
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ii) The Division finds that the permittee has shown reasonable grounds consistent with the Federal and State statutes
and regulations for such modifications or termination;
iii) Requirements of Section 61.15 of the Colorado Discharge Permit System Regulations have been met, and
iv) Requirements of public notice have been met.
d.

For permit modification, termination, or revocation and reissuance, the Division may request additional information from
the permittee. In the case of a modified permit, the Division may require the submission of an updated application. In
the case of revoked and reissued permit, the Division shall require the submission of a new application.

e.

Permit modification (except for minor modifications), termination or revocation and reissuance actions shall be subject
to the requirements of Sections 61.5(2), 61.5(3), 61.6, 61.7 and 61.15 of the Colorado Discharge Permit System
Regulations. The Division shall act on a permit modification request, other than minor modification requests, within 180
calendar days of receipt thereof. Except for minor modifications, the terms of the existing permit govern and are
enforceable until the newly issued permit is formally modified or revoked and reissued following public notice.

f.

Upon consent by the permittee, the Division may make minor permit modifications without following the requirements
of Sections 61.5(2), 61.5(3), 61.7, and 61.15 of the Colorado Discharge Permit System Regulations. Minor
modifications to permits are limited to:
i)

Correcting typographical errors; or

ii) Increasing the frequency of monitoring or reporting by the permittee; or
iii) Changing an interim date in a schedule of compliance, provided the new date of compliance is not more than 120
calendar days after the date specific in the existing permit and does not interfere with attainment of the final
compliance date requirement; or
iv) Allowing for a transfer in ownership or operational control of a facility where the Division determines that no other
change in the permit is necessary, provided that a written agreement containing a specific date for transfer of permit
responsibility, coverage and liability between the current and new permittees has been submitted to the Division; or
v) Changing the construction schedule for a discharger which is a new source, but no such change shall affect a
discharger's obligation to have all pollution control equipment installed and in operation prior to discharge; or
vi) Deleting a point source outfall when the discharge from that outfall is terminated and does not result in discharge of
pollutants from other outfalls except in accordance with permit limits.
vii) Incorporating conditions of a POTW pretreatment program that has been approved in accordance with the
procedures in 40 CFR 403.11 (or a modification thereto that has been approved in accordance with the procedures in
40 CFR 403.18) as enforceable conditions of the POTW’s permits.

6.

g.

When a permit is modified, only the conditions subject to modification are reopened. If a permit is revoked and reissued,
the entire permit is reopened and subject to revision and the permit is reissued for a new term.

h.

The filing of a request by the permittee for a permit modification, revocation and reissuance or termination does not stay
any permit condition.

i.

All permit modifications and reissuances are subject to the antibacksliding provisions set forth in 61.10(e) through (g).

j.

If cause does not exist under this section, the Division shall not modify or revoke and reissue the permit.

Oil and Hazardous Substance Liability
Nothing in this permit shall be construed to preclude the institution of any legal action or relieve the permittee from any
responsibilities, liabilities, or penalties to which the permittee is or may be subject to under Section 311 (Oil and Hazardous
Substance Liability) of the Clean Water Act.

7.

State Laws
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Nothing in this permit shall be construed to preclude the institution of any legal action or relieve the permittee from any
responsibilities, liabilities, or penalties established pursuant to any applicable State law or regulation under authority granted
by Section 510 of the Clean Water Act. Nothing in this permit shall be construed to prevent or limit application of any
emergency power of the division.
8.

Permit Violations
Failure to comply with any terms and/or conditions of this permit shall be a violation of this permit. The discharge of any
pollutant identified in this permit more frequently than or at a level in excess of that authorized shall constitute a violation of
the permit. Except as provided elsewhere in this permit, nothing in this permit shall be construed to relieve the permittee from
civil or criminal penalties for noncompliance (40 CFR 122.41(a)(1)).

9.

Severability
The provisions of this permit are severable. If any provisions or the application of any provision of this permit to any
circumstances, is held invalid, the application of such provision to other circumstances and the application of the remainder
of this permit shall not be affected.

10. Confidentiality
Any information relating to any secret process, method of manufacture or production, or sales or marketing data which has
been declared confidential by the permittee, and which may be acquired, ascertained, or discovered, whether in any sampling
investigation, emergency investigation, or otherwise, shall not be publicly disclosed by any member, officer, or employee of
the Commission or the Division, but shall be kept confidential. Any person seeking to invoke the protection of this
Subsection (12) shall bear the burden of proving its applicability. This section shall never be interpreted as preventing full
disclosure of effluent data.
11. Fees
The permittee is required to submit payment of an annual fee as set forth in the 2005 amendments to the Water Quality
Control Act. Section 25-8-502 (l) (b), and the Colorado Discharge Permit System Regulations 5 CCR l002-61, Section 61.l5
as amended. Failure to submit the required fee when due and payable is a violation of the permit and will result in
enforcement action pursuant to Section 25-8-60l et. seq., C.R.S. l973 as amended.
12. Duration of Permit
The duration of a permit shall be for a fixed term and shall not exceed five (5) years. If the permittee desires to continue to
discharge, a permit renewal application shall be submitted at least one hundred eighty (180) calendar days before this permit
expires. Filing of a timely and complete application shall cause the expired permit to continue in force to the effective date of
the new permit. The permit's duration may be extended only through administrative extensions and not through interim
modifications.If the permittee anticipates there will be no discharge after the expiration date of this permit, the Division
should be promptly notified so that it can terminate the permit in accordance with Part II.B.4.
13. Section 307 Toxics
If a toxic effluent standard or prohibition, including any applicable schedule of compliance specified, is established by
regulation pursuant to Section 307 of the Federal Act for a toxic pollutant which is present in the permittee's discharge and
such standard or prohibition is more stringent than any limitation upon such pollutant in the discharge permit, the Division
shall institute proceedings to modify or revoke and reissue the permit to conform to the toxic effluent standard or prohibition.
14. Effect of Permit Issuance
a.

The issuance of a permit does not convey any property or water rights in either real or personal property, or stream flows
or any exclusive privilege.

b.

The issuance of a permit does not authorize any injury to person or property or any invasion of personal rights, nor does
it authorize the infringement of federal, state, or local laws or regulations.
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c.

Except for any toxic effluent standard or prohibition imposed under Section 307 of the Federal act or any standard for
sewage sludge use or disposal under Section 405(d) of the Federal act, compliance with a permit during its term
constitutes compliance, for purposes of enforcement, with Sections 301, 302, 306, 318, 403, and 405(a) and (b) of the
Federal act. However, a permit may be modified, revoked and reissued, or terminated during its term for cause as set
forth in Section 61.8(8) of the Colorado Discharge Permit System Regulations.

d.

Compliance with a permit condition which implements a particular standard for biosolid use or disposal shall be an
affirmative defense in any enforcement action brought for a violation of that standard for biosolid use or disposal.
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PART III
CATEGORICAL INDUSTRIES
Aluminum Forming
Asbestos Manufacturing
Battery Manufacturing
Builders' Paper and Board Mills
Canned & Preserved Fruits and Vegetables Processing
Canned & Preserved Seafood Processing
Carbon Black Manufacturing
Cement Manufacturing
Coal Mining
Coil Coating
Copper Forming
Dairy Products Processing
Electrical and Electronic Components
Electroplating
Explosives Manufacturing
Feedlots
Ferroalloy Manufacturing
Fertilizer Manufacturing
Glass Manufacturing
Grain Mills
Gum and Wood Chemicals Manufacturing
Hospital
Ink Formulation
Inorganic Chemicals Manufacturing
Iron and Steel Manufacturing
Leather Tanning and Finishing

Meat Products
Metal Finishing
Metal Molding and Casting (Foundries)
Mineral Mining and Processing
Nonferrous Metals Manufacturing
Nonferrous Metals Forming and Metal Powders
Oil and Gas Extraction
Organic Chemicals, Plastics, and Synthetic Fibers
Ore Mining and Dressing
Paint Formulation
Paving and Roofing Materials (Tars and Asphalt)
Pesticide Chemicals
Petroleum Refining
Pharmaceutical Manufacturing
Phosphate Manufacturing
Photographic
Plastics Molding and Forming
Porcelain Enameling
Pulp, Paper, and Paperboard Manufacturing
Rubber Manufacturing
Soap and Detergent Manufacturing
Steam Electric Power Generating
Sugar Processing
Textile Mills
Timber Products Processing

PRIORITY POLLUTANTS AND HAZARDOUS SUBSTANCES
ORGANIC TOXIC POLLUTANTS IN EACH OF FOUR FRACTIONS
IN ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROSCOPY (GC/MS)

Volatiles

Base/Neutral

Acid Compounds

Pesticides

acrolein
acrylonitrile
benzene
bromoform
carbon tetrachloride
chlorobenzene
chlorodibromomethane
chloroethane
2-chloroethylvinyl ether
chloroform
dichlorobromomethane
1,1-dichlorethane
1,2-dichlorethane
1,1-dichlorethylene
1,2-dichlorpropane
1,3-dichlorpropylene
ethylbenzene
methyl bromide
methyl chloride
methylene chloride

acenaphthene
acenaphthylene
anthracene
benzidine
benzo(a)anthracene
benzo(a)pyrene
3,4-benzofluoranthene
benzo(ghi)perylene
benzo(k)fluoranthene
bis(2-chloroethoxy)methane
bis(2-chloroethyl)ether
bis(2-chloroisopropyl)ether
bis(2-ethylhexyl)phthalate
4-bromophenyl phenyl ether
butylbenzyl phthalate
2-chloronaphthalene
4-chlorophenyl phenyl ether
chrysene
dibenzo(a,h)anthracene
1,2-dichlorobenzene

2-chlorophenol
2,4-dichlorophenol
2,4,-dimethylphenol
4,6-dinitro-o-cresol
2,4-dinitrophenol
2-nitrophenol
4-nitrophenol
p-chloro-m-cresol
pentachlorophenol
phenol
2,4,6-trichlorophenol

aldrin
alpha-BHC
beta-BHC
gamma-BHC
delta-BHC
chlordane
4,4'-DDT
4,4'-DDE
4,4'-DDD
dieldrin
alpha-endosulfan
beta-endosulfan
endosulfan sulfate
endrin
endrin aldehyde
heptachlor
heptachlor epoxide
PCB-1242
PCB-1254
PCB-1221
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PRIORITY POLLUTANTS AND HAZARDOUS SUBSTANCES
ORGANIC TOXIC POLLUTANTS IN EACH OF FOUR FRACTIONS
IN ANALYSIS BY GAS CHROMATOGRAPHY/MASS SPECTROSCOPY (GC/MS)
Volatiles

Base/Neutral

Acid Compounds

1,1,2,2-tetrachloroethane
tetrachloroethylene
toluene
1,2-trans-dichloroethylene
1,1,1-trichloroethane
1,1,2-trichloroethane
trichloroethylene
vinyl chloride

1,3-dichlorobenzene
1,4-dichlorobenzene
3,3-dichlorobenzidine
diethyl phthalate
dimethyl phthalate
di-n-butyl phthalate
2,4-dinitrotoluene
2,6-dinitrotoluene
di-n-octyl phthalate
1,2-diphenylhydrazine (as azobenzene)
fluorene
fluoranthene
hexachlorobenzene
hexachlorobutadiene
hexachlorcyclopentadiene
hexachloroethane
indeno(1,2,3-cd)pyrene
isophorone
naphthalene
nitrobenzene
N-nitrosodimethylamine
N-nitrosodi-n-propylamine
N-nitrosodiphenylamine
phenanthrene
pyrene
1,2,4-trichlorobenzene

OTHER TOXIC POLLUTANTS
(AMMONIA, METALS AND CYANIDE) AND TOTAL PHENOLS
Antimony, Total
Arsenic, Total
Beryllium, Total
Cadmium, Total
Chromium, Total
Copper, Total
Lead, Total
Mercury, Total
Nickel, Total
Selenium, Total
Silver, Total
Thallium, Total
Zinc, Total
Cyanide, Total
Phenols, Total

Pesticides
PCB-1232
PCB-1248
PCB-1260
PCB-1016
toxaphene
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TOXIC POLLUTANTS AND H AZARDOUS SUBSTANCES
REQUIRED TO BE IDENTIFIED BY EXISTING DISCHARGERS
IF EXPECTED TO BE P RESENT
Toxic Pollutants
Asbestos
Hazardous Substances
Acetaldehyde
Allyl alcohol
Allyl chloride
Amyl acetate
Aniline
Benzonitrile
Benzyl chloride
Butyl acetate
Butylamine
Captan
Carbaryl
Carbofuran
Carbon disulfide
Chlorpyrifos
Coumaphos
Cresol
Crotonaldehyde
Cyclohexane
2,4-D(2,4-Dichlorophenoxy acetic acid)
Diazinon
Dicamba
Dichlobenil
Dichlone
2,2-Dichloropropionic acid
Dichlorvos
Diethyl amine
Dimethyl amine
Dinitrobenzene
Diquat
Disulfoton
Diuron
Epichlorohydrin
Ethanolamine
Ethion
Ethylene diamine
Ethylene dibromide
Formaldehyde
Furfural
Guthion

Isoprene
Isopropanolamine
Keithane
Kepone
Malathion
Mercaptodimethur
Methoxychlor
Methyl mercaptan
Methyl methacrylate
Methyl parathion
Mexacarbate
Monoethyl amine
Monomethyl amine
Naled
Napthenic acid
Nitrotoluene
Parathion
Phenolsulfanate
Phosgene
Propargite
Propylene oxide
Pyrethrins
Quinoline
Resorcinol
Strontium
Strychnine
Styrene
TDE (Tetrachlorodiphenylethane)
2,4,5-T (2,4,5-Trichlorophenoxy acetic acid)
2,4,5-TP [2-(2,4,5-Trichlorophenoxy) propanoic acid]
Trichlorofan
Triethylamine
Trimethylamine
Uranium
Vandium
Vinyl Acetate
Xylene
Xylenol
Zirconium

APPENDIX C – WASTEWATER CHARACTERIZATION
SETUP

Job Name: PWMD Master Plan
Job Number: 1770.8c
Date: 4/12/16
By: JPM/RAH

Pueblo West Metropolitan District WWTF
WASTEWATER CHARACTERIZATION SAMPLING AND MONITORING PLAN

Min number of days required for composite analysis (start on a Wednesday):12

Analysis of daily composite sample (perform typical composite 24-hr sample method)
Analysis of grab samples once per day between 10 am to 12 pm
Values can be determined from SCADA (no samples needed)
Analysis of single daily grab sample, 3 successive operation days. Preferrably performed when decanting and dewatering at the same time.

SAMPLE LOCATION
Parameter
Flow
TSS
VSS
COD3
sCOD(GF)3
ffCOD (see procedure below)
TBOD53
sBOD (GF)3

Description
2
Flow
Total suspended solids
Volatile suspended solids
Total COD
Soluble COD (glass fiber filtrate)
Flocculated filtered COD (0.45 micron filtrate)
Total 5-day BOD (uninhibited)
Soluble 5-day BOD (glass fiber filtrate)

Preliminary
Influent4

Secondary
Effluent5

Mixed Liquor Combined
Standard
(RAS &
Pressate from Method (SM)
WAS)8
Dewatering6 &
Supernatant
from Aerobic
Digesters7
1
2
3
4
Daily (12 days)Daily (12 days)Daily (12 days) Daily (3 days)
1
1
1

1

1

1

1

1

1

1
1
1

Hach
Method or
SCADA

Total Number
of Samples

SCADA

1
SM-2540D
SM-2540E
SM-5220E

24
24
27

SM-5220E

15

1

SM-5220E

12

1

SM-5210B

1

SM-5210B

TKN
sTKN (0.45 micron)

Total TKN
Soluble TKN (0-.45 micron filtrate )

1
1

NH3-N

Total ammonia

1

1

SM-4500-N org

12
12
DR 4000-method
8075

SM-4500-N org
1

NO3-N

Nitrate

TP
sTP (0.45 micron)

Total P
Soluble TP (0.45 micron filtrate )

1
1

1

PO4-P
Alk
pH
1
Dissolved Sulfide
Temperature
Acetic Acid
DO

Orthophosphate P
Alkalinity (as CaCO3)
influent, effluent and MLSS
Dissolved sulfides
Mixed liquor temperature, deg C
Volatile fatty acid characterization
Dissolved oxygen

1

1

Inorganics

Calcium and magnesium

1

1

SM-4500 NH3
SM-4500-NO 3-

1
1

SM-4500-P

DR 4000-method
8038
DR 4000-method
8171
DR 4000-method
8190

SM-4500-P

1

1

1

1

1
1
1

SM-4500-P

27
12
27
12

DR 4000-method
8114/8178

24

SM-2320-b

24

SM-4500-S 2-

36
12

1
1
1

15
12

SM-5560 C or D
SM 4500-G
SM-3111-B,
EPA 200.7

Grand Total of Samples

24
12
12
12

387

Notes
1) Take a few grab samples. If concentration is not detectable, then this test can be dropped. If detectable, it should be sampled as part of the daily composite samples
2) Values can be determined from SCADA output.
3) Samples should be analyzed immediately. Do not preserve.
4) Samples for Raw Influent need to be collected prior to any plant return flows are added.
5) Secondary effluent samples need to be collected prior to chlorine addition (Does not matter for UV)
6) Flow will have to be estimated based on mass balance around belt press
7) Flow can be recorded from SCADA.
8) RAS / WAS flows are recorded on SCADA. RAS from Clarifier A and B is combined and pumped to the aeration basins. WAS is bleed off RAS and is sent to the aerobic digestors.
Sample Locations
1) Influent sampler (post headworks and before supernatant & RAS addition)
2) Effluent sampler (post UV disinfetion)
3) Combined sample collected from the final 3rd of each aeration basin.
4) Pressate and supernatant collection wetwell.
Test Procedures
Procedure for Determining Flocculated Filtered COD (ffCOD)
1) Add 1 mL of 100 g/L zinc sulfate solution to 100 mL of wastewater.
2) Mix sample vigorously for approximately 1 minute.
3) Adjust sample pH to 10.5 with 2 M sodium hydroxide with slow mixing for 5 minutes
4) All sample to settle for a few minutes.
5) Take clear supernatant and filter through a 0.45 um membrane filter (be syre ti wash the filter paper prior to filtering the sample)
6) Measure COD on filtrate.

1770.8c - PWMD Wastewater Characterization - M&S Plan
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APPENDIX D – WASTEWATER CHARACTERIZATION
RESULTS

Job Name: PWMD Master Plan
Job Number: 1770.8c
Date: 10/4/2016
By: PMH

INFLUENT

ffCOD TBOD 5 sBOD TKN sTKN NH3-N TP sTP PO 4 -P Alkalinity pH

Flow MGD

TSS

VSS

COD

5/15/2016
5/16/2016
5/17/2016
5/18/2016
5/19/2016a
5/19/2016b
5/20/2016
5/21/2016
5/22/2016
5/23/2016
5/24/2016
5/25/2016

1.499
1.578
1.517
1.512
1.479
1.479
1.452
1.448
1.491
1.618
1.505
1.49

188
168
174
308
120
200
114
120
148
156
208
112

152
142
140
272
108
178
100
110
130
134
180
98

378
419
402
363
308
618
266
380
537
351
270
244

71
69
78
67
79
82
59
75
105
51
50
60

146
166
160
447
135
225
113
166
248
133
128
105

14
16
14
20
13
16
9
17
32
14
13
7

34.3
32.3
35.5
34.4
30.4
33.9
25.5
27.5
35.5
25.4
27.4
27.3

21.5
24.5
25.0
18.9
20.6
21.3
18.1
17.2
19.9
2.9
17.6
18.1

24.782
18.283
19.250
17.291
17.998
30.728
24.099
26.705
26.813
26.835
30.656
17.095

4.26
3.95
4.14
4.17
3.36
4.34
2.70
3.35
4.95
3.26
2.78
2.86

1.19
1.54
1.80
1.36
1.29
1.58
1.18
0.97
1.48
2.99
0.98
1.13

4.86
3.66
4.90
5.61
4.24
5.88
4.17
3.16
6.07
2.77
3.57
3.40

280
290
292
270
264
298
300
306
306
306
298
284

7.53
7.50
7.68
7.75
7.81
7.70
7.87
7.69
7.71
7.73
7.70
7.72

Average
STDEV
Variance
Min
Q25
Median
Q75
Max
IQR

1.51

168.00

145.33

378.00

70.50

181.00

15.42

30.78

18.80

23.38

3.68 1.46

4.36

291.17

7.70

0.05

55.48

48.33

110.02

15.16

93.87

6.24

3.97

5.61

5.16

0.72 0.54

1.10

14.13

0.10

0.00

3078.55

229.91

8811.45

38.99

15.76

31.52

26.62

0.52 0.30

1.22

199.61

0.01

1.45

112.00

98.00

244.00

50.00

105.00

7.00

25.40

2.90

17.10

2.70 0.97

2.77

264.00

7.50

1.48

120.00

109.50

298.50

59.75

131.75

13.00

27.38

17.98

18.21

3.16 1.17

3.53

283.00

7.69

1.50

162.00

137.00

370.50

70.00

153.00

14.00

31.35

19.40

24.44

3.66 1.33

4.21

295.00

7.71

1.51

191.00

158.50

406.25

78.25

180.75

16.25

34.33

21.35

26.82

4.19 1.55

5.08

301.50

7.74

1.62

308.00

272.00

618.00

105.00

447.00

32.00

35.50

25.00

30.73

4.95 2.99

6.07

306.00

7.87

0.03

71.00

49.00

107.75

18.50

49.00

3.25

6.95

3.38

8.61

1.03 0.38

1.55

18.50

0.05

2336.24 12105.45

1770.8c - PWMD Wastewater Characterization Results - Influent
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Job Name: PWMD Master Plan
Job Number: 1770.8c
Date: 10/4/2016
By: PMH

INFLUENT Sulf. Diss. Temp C

o

Acetic acid

Ca

Mg

16.2
14.7
15.3
16.5
15.3
15.3
16.0
16.4
15.8
16.0
16.4

17.65
23.53
23.12
29.41
23.63
11.76
23.43
12.32
22.14
28.30
10.12
17.08

158.5
175.0
161.3
154.1
199.9
174.0
198.1
165.2
161.3
169.6
168.5
204.8

84.4
97.6
90.8
87.0
109.5
93.9
112.6
86.5
83.8
94.6
93.0
112.0

0.187830688
0.164677804
0.194029851
0.184573003
0.256493506
0.132686084
0.221804511
0.197368421
0.195530726
0.145299145
0.185185185
0.245901639

0.248591549
0.341014493
0.296410256
0.438955224
0.299113924
0.143414634
0.397118644
0.164266667
0.210857143
0.554901961
0.202400000
0.284666667

0.722507289
0.566037152
0.542253521
0.502645349
0.592039474
0.906430678
0.945058824
0.971090909
0.755295775
1.056496063
1.118832117
0.626190476

0.626822157
0.758513932
0.704225352
0.549418605
0.677631579
0.628318584
0.709803922
0.625454545
0.56056338
0.114173228
0.642335766
0.663003663

1.140845070
0.926582278
1.183574879
1.345323741
1.261904762
1.354838710
1.544444444
0.943283582
1.226262626
0.849693252
1.284172662
1.188811189

0.05

15.81

20.21

174.19

95.48

0.19

0.30

0.78

0.61

1.19

0.02

0.58

6.38

17.29

10.49

0.04

0.12

0.22

0.17

0.20

0.00

0.34

40.65

298.79

110.01

0.00

0.01

0.05

0.03

0.04

0.02

14.70

10.12

154.10

83.80

0.13

0.14

0.50

0.11

0.85

0.04

15.30

15.89

161.30

86.88

0.18

0.21

0.59

0.61

1.09

0.05

16.00

22.63

169.05

93.45

0.19

0.29

0.74

0.64

1.21

0.06

16.30

23.56

180.78

100.58

0.20

0.36

0.95

0.68

1.30

0.07

16.50

29.41

204.80

112.60

0.26

0.55

1.12

0.76

1.54

0.02

1.00

7.67

19.48

13.70

0.02

0.15

0.37

0.08

0.21

5/15/2016
5/16/2016
5/17/2016
5/18/2016
5/19/2016a
5/19/2016b
5/20/2016
5/21/2016
5/22/2016
5/23/2016
5/24/2016
5/25/2016

0.05
0.02
0.03
0.06
0.05
0.07
0.06
0.04
0.06
0.02
0.07
0.05

Average
STDEV
Variance
Min
Q25
Median
Q75
Max
IQR

1770.8c - PWMD Wastewater Characterization Results - Influent
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Job Name: PWMD Master Plan
Job Number: 1770.8c
Date: 10/4/2016
By: PMH

COD

sCOD

NH3-N

NO 3 -N

TP

PO 4 -P

Alkalinity

pH

5/15/2016
5/16/2016
5/17/2016
5/18/2016
5/19/2016a
5/19/2016b
5/20/2016
5/21/2016
5/22/2016
5/23/2016
5/24/2016
5/25/2016

1.555
1.600
1.574
1.543
1.513
1.513
1.489
1.485
1.663
1.653
1.593
1.514

61
63
74
67
59
70
57
62
71
56
49
58

56
61
66
66
43
63
51
54
64
47
41
58

3.245
5.123
4.343
0.471
0.488
0.923
0.548
1.124
1.169
1.128
2.428
0.516

4.1
1.9
2.3
4.5
5.2
6.0
5.1
1.8
1.8
1.8
2.5
4.6

1.74
3.15
1.74
2.31
2.02
1.69
1.45
2.66
4.01
3.74
3.00
1.48

4.98
8.20
6.28
8.22
5.17
4.58
4.27
7.88
12.10
11.28
9.06
4.22

212
234
228
196
196
208
208
224
224
224
216
208

7.67
7.63
7.57
7.46
7.70
7.37
7.86
7.4
7.39
7.41
7.42
7.38

Average
STDEV
Variance
Min
Q25
Median
Q75
Max
IQR

1.56

62.25

55.83

1.79

3.47

2.42

7.19

214.83

7.52

0.06

7.20

8.77

1.62

1.59

0.89

2.71

12.25

0.16

0.00

51.84

76.88

2.62

2.54

0.79

7.35

150.15

0.03

1.49

49.00

41.00

0.47

1.80

1.45

4.22

196.00

7.37

1.51

57.75

50.00

0.54

1.88

1.73

4.88

208.00

7.40

1.55

61.50

57.00

1.13

3.30

2.17

7.08

214.00

7.44

1.59

67.75

63.25

2.63

4.73

3.04

8.43

224.00

7.64

1.66

74.00

66.00

5.12

6.00

4.01

12.10

234.00

7.86

0.08

10.00

13.25

2.09

2.85

1.31

3.55

16.00

0.24

EFFLUENT Flow MGD

1770.8c - PWMD Wastewater Characterization Results - Effluent
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Job Name: PWMD Master Plan
Job Number: 1770.8c
Date: 10/4/2016
By: PMH

Flow MGD

TSS

VSS

pH

Temp C o

DO

5/15/2016
5/16/2016
5/17/2016
5/18/2016
5/19/2016a
5/19/2016b
5/20/2016
5/21/2016
5/22/2016
5/23/2016
5/24/2016
5/25/2016

0.621
0.638
0.575
0.685
0.730
0.730
0.656
0.655
0.704
0.730
0.693
0.707

2140
2160
2350
2130
2250
2180
2210
1900
1860
2070
2030
2050

1620
1710
1890
1730
1810
1770
1780
1520
1480
1710
1620
1670

6.82
6.65

15.9
16.6

0.60
0.75

7.42
7.37
7.36
7.36
7.36
7.30
7.26
7.28
7.29

15.8
15.5
15.2
15.2
15.1
16.6
17.8
18.9
17.8

1.77
2.36
2.29
2.29
2.29
2.72
1.17
2.03
2.00

Average
STDEV
Variance
Min
Q25
Median
Q75
Max
IQR

0.68

2110.83

1692.50

7.22

16.40

1.84

0.05

139.51

118.48

0.25

1.27

0.70

0.00

19462.88

14038.64

0.06

1.62

0.49

0.58

1860.00

1480.00

6.65

15.10

0.60

0.65

2045.00

1620.00

7.27

15.35

1.47

0.69

2135.00

1710.00

7.30

15.90

2.03

0.71

2187.50

1772.50

7.36

17.20

2.29

0.73

2350.00

1890.00

7.42

18.90

2.72

0.06

142.50

152.50

0.09

1.85

0.82

RAS/WAS (MLSS)

1770.8c - PWMD Wastewater Characterization Results - RAS-WAS
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Job Name: PWMD Master Plan
Job Number: 1770.8c
Date: 10/4/2016
By: PMH

Pressate/Supernate
5/11/2016
5/17/2016
5/22/2016

Average
STDEV
Variance
Min
Q25
Median
Q75
Max
IQR

1770.8c - PWMD Wastewater Characterization Results - Pressate-Supernate

Flow gpm

NH3-N

80
80
80

34.525
24.044
2.312

80.00

20.29

0.00

16.43

0.00

269.97

80.00

2.31

80.00

13.18

80.00

24.04

80.00

29.28

80.00

34.53

0.00

16.11
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APPENDIX E – OPINIONS OF PROBABLE COST

Job Name: Pueblo West Metropolitan District Master Plan
Job Number: 1770.8c
Date: 5/25/2017
By: PMH
OPINION OF PROBABLE COST
FOR

OPC #3 - GRAVITY, LIFT STATION, AND FORCE MAIN EXTENSION TO STATES AVENUE
PUEBLO WEST METROPOLITAN DISTRICT
Description
Quantity Units
Unit Cost
Division 00 and 01 - General Conditions and Requirements
Mobilization/Demobilization
1 LS
$100,000
Traffic Control
1 LS
$80,000
General Requirements Subtotal
Division 02 - Sitework
Erosion Control
1 LS
$120,000
Export Excess Fill
1 LS
$120,000
Asphalt Paving (T-Patch)
56,000 SF
$8
Sanitary Sewer - 15" PVC
8,000 LF
$100
Sanitary Sewer Force Main - 12" HDPE
7,000 LF
$85
Sitework Subtotal
Division 03 - Concrete
Concrete for Lift Station
1 LS
$60,000
Precast Manholes
30 EA
$8,000
Concrete Subtotal
Division 11 - Equipment
Centrifugal Pumps, Valves, Pipes, Instruments
1 LS
$125,000
Equipment Subtotal
Division 16 - Electrical
Electrical
1 LS
$40,000
Instrumentation and Controls
1 LS
$15,000
Electrical Subtotal

Total Cost
$100,000
$80,000
$180,000
$120,000
$120,000
$448,000
$800,000
$595,000
$2,083,000
$60,000
$240,000
$300,000
$125,000
$125,000
$40,000
$15,000
$55,000

Subtotal

$2,743,000

Contingency (20%)
Contractor's OH&P (15%)
Engineering, Permitting and Design (15%)
Bidding and Construction Administration (3%)
Administrative and Legal (2%)

$549,000
$494,000
$411,000
$126,000
$55,000

Project Total

$4,378,000

Initial CIP Estimate:

$4,000,000

E1. 1770.8c - WW CIP OPCs - Updated - OPC 3 - Extension to States Ave
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Job Name: Pueblo West Metropolitan District Master Plan
Job Number: 1770.8c
Date: 5/25/2017
By: PMH
OPINION OF PROBABLE COST
FOR

OPC #4 - PLANT UPGRADE FOR FLOW AND LOADING
PUEBLO WEST METROPOLITAN DISTRICT
Description
Civil Siteworks
Headworks Expansion
RAS/WAS/Scum Line Separation
Pumping Equipment
Secondary Clarifier Construction
Anaerobic Basins
Parkson Aeration Equipment
Pump Station
Chemical Addition and Storage
100-HP Centrifugal Blowers
Electrical
Instrumentation and Controls

Quantity

Unit Cost
$200,000
$450,000
$150,000
$200,000
$650,000
$15
$1,308,750
$500,000
$250,000
$75,000
$400,000
$300,000

Total Cost
$200,000
$450,000
$150,000
$200,000
$650,000
$1,002,000
$1,309,000
$500,000
$250,000
$150,000
$400,000
$300,000

Subtotal

$5,561,000

Contingency (20%)
Contractor's OH&P (10%)
Engineering, Permitting and Design (8%)
Bidding and Construction Administration (5%)
Administrative and Legal (1%)

$1,112,000
$667,000
$445,000
$390,000
$56,000

Project Total

$8,231,000

Initial CIP Estimate:

$4,000,000

1
1
1
1
1
66,800
1
1
1
2
1
1

E1. 1770.8c - WW CIP OPCs - Updated - OPC 4 - WWTF Upgrade

Units
LS
LS
LS
LS
EA
CF
LS
LS
LS
EA
LS
LS
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Job Name: Pueblo West Metropolitan District Master Plan
Job Number: 1770.8c
Date: 5/25/2017
By: PMH
OPINION OF PROBABLE COST
FOR

OPC #6 - EMERGENCY SEWAGE HOLDING PONDS AT LIFT STATION 2 (LS-2)
PUEBLO WEST METROPOLITAN DISTRICT
Description
Quantity Units
Unit Cost
Division 00 and 01 - General Conditions and Requirements
Mobilization/Demobilization
1 LS
$80,000
General Requirements Subtotal
Division 02 - Sitework
Erosion Control
1 LS
$15,000
Subgrade Preparation & Geotextile
36,000 SF
$1
New 45mm PP Liner (or equal
36,000 SF
$3
Chainlink Fence
1,200 LF
$30
Sitework Subtotal
Division 03 - Concrete
Outlet Structure/Sump for portable pump
1 LS
$10,000
Concrete Subtotal
Division 16 - Electrical
Electrical
1 LS
$15,000
Instrumentation and Controls
1 LS
$15,000

Total Cost
$80,000
$80,000
$15,000
$36,000
$108,000
$36,000
$195,000
$10,000
$10,000

Electrical Subtotal

$15,000
$15,000
$0
$30,000

Subtotal

$315,000

Contingency (20%)
Contractor's OH&P (15%)
Engineering, Permitting and Design (15%)
Bidding and Construction Administration (8%)
Administrative and Legal (5%)

$63,000
$57,000
$47,000
$39,000
$16,000

Project Total

$537,000

Initial CIP Estimate:

$100,000

E1. 1770.8c - WW CIP OPCs - Updated - OPC 6 - LS-2 Holding Ponds
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Job Name: Pueblo West Metropolitan District Master Plan
Job Number: 1770.8c
Date: 5/25/2017
By: PMH
OPINION OF PROBABLE COST
FOR

OPC #8 - NEW UV CHANNEL AT WWTF
PUEBLO WEST METROPOLITAN DISTRICT
Description
Quantity Units
Unit Cost
Division 00 and 01 - General Conditions and Requirements
Mobilization/Demobilization
1 LS
$10,000
General Requirements Subtotal
Division 02 - Sitework
Demolition
1 LS
$20,000
Sitework Subtotal
Division 03 - Concrete
Concrete for New UV Channel
1 LS
$100,000
Concrete Subtotal
Division 11 - Equipment
UV Racks
1 LS
$200,000
Equipment Subtotal
Division 16 - Electrical
Electrical
1 LS
$80,000
Instrumentation and Controls
1 LS
$15,000
Electrical Subtotal

Total Cost
$10,000
$10,000
$20,000
$20,000
$100,000
$100,000
$200,000
$200,000
$80,000
$15,000
$95,000

Subtotal

$425,000

Contingency (20%)
Contractor's OH&P (15%)
Engineering, Permitting and Design (15%)
Bidding and Construction Administration (8%)
Administrative and Legal (5%)

$85,000
$77,000
$64,000
$53,000
$21,000

Project Total

$725,000

Initial CIP Estimate:

$500,000

E1. 1770.8c - WW CIP OPCs - Updated - OPC 8 - New UV Channel
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Job Name: Pueblo West Metropolitan District Master Plan
Job Number: 1770.8c
Date: 5/25/2017
By: PMH
OPINION OF PROBABLE COST
FOR

OPC #13 - REPLACE 10-INCH FORCEMAIN FROM LIFT STATION 1 (LS-1) TO WTP
PUEBLO WEST METROPOLITAN DISTRICT
Description
Quantity Units
Unit Cost
Division 00 and 01 - General Conditions and Requirements
Mobilization/Demobilization
1 LS
$10,000
Traffic Control
1 LS
$10,000
General Requirements Subtotal
Division 02 - Sitework
Erosion Control
1 LS
$40,000
Export Excess Fill
1 LS
$50,000
Site Grading
1 LS
$25,000
Asphalt Paving (T-Patch) - Trail
9,600 SF
$8
Asphalt Paving (T-Patch) - Roadway
800 SF
$8
Sanitary Sewer Force Main - 10" HDPE Pressure Pipe
8,300 LF
$75
Valves
1 LS
$5,000
Seeding
1 LS
$2,000
Sitework Subtotal

Total Cost
$10,000
$10,000
$20,000
$40,000
$50,000
$25,000
$77,000
$7,000
$622,500
$5,000
$2,000
$828,500

Subtotal

$848,500

Contingency (20%)
Contractor's OH&P (15%)
Engineering, Permitting and Design (15%)
Bidding and Construction Administration (8%)
Administrative and Legal (5%)

$170,000
$153,000
$127,000
$104,000
$42,000

Project Total

$1,444,500

Initial CIP Estimate:

$830,000

E1. 1770.8c - WW CIP OPCs - Updated - OPC 13 - Replace FM LS-1 - WTP
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Job Name: Pueblo West Metropolitan District Master Plan
Job Number: 1770.8c
Date: 5/25/2017
By: PMH
OPINION OF PROBABLE COST
FOR

OPC #14 - REPLACE 10-INCH FORCEMAIN FROM LIFT STATION 2 (LS-2) TO LS-1
PUEBLO WEST METROPOLITAN DISTRICT
Description
Quantity Units
Unit Cost
Division 00 and 01 - General Conditions and Requirements
Mobilization/Demobilization
1 LS
$15,000
Traffic Control
1 LS
$5,000
General Requirements Subtotal
Division 02 - Sitework
Erosion Control
1 LS
$50,000
Export Excess Fill
1 LS
$60,000
Site Grading
1 LS
$60,000
Asphalt Paving (T-Patch)
800 SF
$8
Roadbase Road Repair
19 Tons
$50
Sanitary Sewer Force Main - 10" HDPE Pressure Pipe
7,800 LF
$75
Valves
1 LS
$20,000
Seeding
1 LS
$20,000
Sitework Subtotal

Total Cost
$15,000
$5,000
$20,000
$50,000
$60,000
$60,000
$7,000
$1,000
$585,000
$20,000
$20,000
$803,000

Subtotal

$823,000

Contingency (20%)
Contractor's OH&P (15%)
Engineering, Permitting and Design (15%)
Bidding and Construction Administration (8%)
Administrative and Legal (5%)

$165,000
$148,000
$123,000
$101,000
$41,000

Project Total

$1,401,000

Initial CIP Estimate:

$780,000

E1. 1770.8c - WW CIP OPCs - Updated - OPC 14 - Replace FM LS-2 - LS-1
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Job Name: Pueblo West Metropolitan District Master Plan
Job Number: 1770.8c
Date: 4/3/2017
By: PMH
OPINION OF PROBABLE COST
FOR

HIGHWAY 50 & McCULLOCH BOULEVARD - GRAVITY MAIN
PUEBLO WEST METROPOLITAN DISTRICT
Description
Quantity Units
Unit Cost
Division 00 and 01 - General Conditions and Requirements
Mobilization/Demobilization
1 LS
$30,000
Traffic Control
1 LS
$75,000
General Requirements Subtotal
Division 02 - Sitework
Erosion Control
1 LS
$10,000
Regrade Spoils
1 LS
$4,000
Asphalt Paving (T-Patch)
1200 SF
$8
Sanitary Sewer - Gravity - 8" SDR-35
150 LF
$65
Sitework Subtotal
Division 03 - Concrete
Precast Manholes
2 EA
$9,000
Concrete Subtotal

Total Cost
$30,000
$75,000
$105,000
$10,000
$4,000
$10,000
$10,000
$34,000
$18,000
$18,000

Subtotal

$157,000

Contingency (20%)
Contractor's OH&P (15%)
Engineering, Permitting and Design (12%)
Bidding and Construction Administration (5%)

$31,000
$28,000
$19,000
$12,000

Project Total

$247,000

E2. 1770.8c - Excluded Properties OPC - Hwy 50 McCulloch - Gravity Main
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Job Name: Pueblo West Metropolitan District Master Plan
Job Number: 1770.8c
Date: 4/3/2017
By: PMH
OPINION OF PROBABLE COST
FOR

HIGHWAY 50 & McCULLOCH BOULEVARD - FORCE MAIN
PUEBLO WEST METROPOLITAN DISTRICT
Description
Quantity Units
Unit Cost
Division 00 and 01 - General Conditions and Requirements
Mobilization/Demobilization
1 LS
$30,000
Traffic Control
1 LS
$10,000
General Requirements Subtotal
Division 02 - Sitework
Erosion Control
1 LS
$10,000
Export Excess Fill
1 LS
$10,000
Site Grading
1 LS
$30,000
Asphalt Paving (T-Patch)
6000 SF
$8
Sanitary Sewer - Pressure - 8" HDPE
900 LF
$65
Jack and Bore - 12" Casing
150 LF
$500
Valves, Fittings and Appurtenances
1 LS
$10,000
Sitework Subtotal
Division 03 - Concrete
Lift Station (Includes all Div 11 and 15 Costs)
1 EA
$250,000
Precast Manholes
2 EA
$9,000
Concrete Subtotal
Division 16 - Electrical
Electrical
1 LS
$25,000
Instrumentation and Controls
1 LS
$10,000
Electrical Subtotal

Total Cost
$30,000
$10,000
$40,000
$10,000
$10,000
$30,000
$48,000
$59,000
$75,000
$10,000
$242,000
$250,000
$18,000
$268,000
$25,000
$10,000
$35,000

Subtotal

$585,000

Contingency (20%)
Contractor's OH&P (15%)
Engineering, Permitting and Design (12%)
Bidding and Construction Administration (5%)

$117,000
$105,000
$70,000
$44,000

Project Total

$921,000

E2. 1770.8c - Excluded Properties OPC - Hwy 50 McCulloch - Force Main
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Job Name: Pueblo West Metropolitan District Master Plan
Job Number: 1770.8c
Date: 4/3/2017
By: PMH
OPINION OF PROBABLE COST
FOR

EAST INDUSTRIAL BOULEVARD - GRAVITY MAIN
PUEBLO WEST METROPOLITAN DISTRICT
Description
Quantity Units
Unit Cost
Division 00 and 01 - General Conditions and Requirements
Mobilization/Demobilization
1 LS
$30,000
Traffic Control
1 LS
$10,000
General Requirements Subtotal
Division 02 - Sitework
Erosion Control
1 LS
$25,000
Export Excess Fill
1 LS
$15,000
Site Grading
1 LS
$30,000
Asphalt Paving (T-Patch)
400 SF
$8
Sanitary Sewer - Gravity - 8" SDR-35
15500 LF
$60
Seeding
1 LS
$15,000
Sitework Subtotal
Division 03 - Concrete
Precast Manholes
55 EA
$9,000
Concrete Subtotal

Total Cost
$30,000
$10,000
$40,000
$25,000
$15,000
$30,000
$4,000
$930,000
$15,000
$1,019,000
$495,000
$495,000

Subtotal

$1,554,000

Contingency (20%)
Contractor's OH&P (15%)
Engineering, Permitting and Design (12%)
Bidding and Construction Administration (5%)

$311,000
$280,000
$186,000
$117,000

Project Total

$2,448,000

E2. 1770.8c - Excluded Properties OPC - E Industrial - Gravity Main
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APPENDIX F – CAPITAL IMPROVEMENT PROJECTS
SUMMARY

Job Name: Pueblo West Wastewater Master Plan
Job Number: 1770.8c
Date: 5/24/2017
By: PMH

Pueblo West Metropolitan District
Capital Improvement Projects: Wastewater
Line
No. Capital Improvements
1
Collection System Modeling
2
States Ave Force Main Design
3
Gravity, Lift Station, and Force Main Extension to States Ave.
4
Plant Upgrade for Nutrients and Capacity*
5
Nutrient Removal Process Engineering
6
LS2 Overflow Design
7
Emergency Sewage Holding Ponds at LS-2
8
UV channel New
9
Replace Air Blowers, Valves
10 Distribution headers
11 Replacement RAS/WAS Pumps
12 Replace Clarifier Drives
13 Replace 10" Force Main from LS-1 To WTP ( 8300 FT.)
14 Replace 10" from LS -2 to LS-1 (7800 FT.)
15 Aeration Blower replacement
16 I/I Study (JVA Recommendation)
17 I/I Repair and Replacement (JVA Recommendation)
18 Providing Sewer to Tract 220
Total Capital Projects: Wastewater

2017
50,000
400,000

2018

2019

2020

4,000,000
1,000,000

1,500,000

1,500,000

300,000
100,000
600,000
208,000
20,000
150,000
830,000
780,000
100,000
100,000
184,000
2,239,000
------------- ------------- ------------- ------------$2,414,000 $7,339,000 $2,558,000 $1,750,000

2021

2022

2023

2024

2025

2026

2027

Total
50,000
400,000
4,000,000
4,000,000
300,000
100,000
600,000
500,000
500,000
208,000
20,000
50,000
50,000
100,000
150,000
300,000
830,000
780,000
98,000
98,000
196,000
100,000
100,000
100,000
300,000
2,423,000
------------- ------------- ------------- ------------- ------------- ------------- ------------- ------------$500,000
$250,000
$50,000
$198,000
$50,000
$98,000
$0 $15,207,000

Notes: All costs are in 2016 dollars and do not account for inflation.
* = Projects where JVA cost estimate differs from PWMD cost estimate shown here. See Appendix E for more information.

F. 1770.8c - WW FINAL CIP Summary
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