MOUNTAIN VILLAGE
TOWN COUNCIL
AGENDA MEMORANDUM

Item No. 6
Meeting Date: October 21, 2021

TITLE: TELLURIDE REGIONAL WASTEWATER TREATMENT PLANT UPDATE

SUBMITTED BY: Town of Telluride Public Works

ATTACHMENTS: TRWWTP Masterplan Executive Summary
H-0O Innovation/Carollo Engineering Proposal
TRWWTP PWA Tasks & Deliverables
PWA Telluride Kick Off Meeting Slides
Technical Memorandum 1
Technical Memorandum 2

TRWWTP Masterplan

The Town of Telluride completed the Telluride Regional Wastewater Treatment Plant Masterplan in
2017. This overarching document identified immediate TRWWTP improvements that were necessary,
near-term TRWWTP improvements that were recommended, and long-term TRWWTP improvements
that were envisioned. Please see the attached Executive Summary.

The TRWWTP Professional Wastewater Advisor

The Town of Telluride issued a Request for Proposals for a Professional Wastewater Advisor at the end
of 2020 and selected the team of H,O Innovations and Carollo Engineering as our PWA in early 2021.
This team will provide guidance, planning, and engineering for the anticipated rebuild of the TRWWTP.
Please see the attached H>O Innovations/Carollo Engineering Proposal. In particular, please thoroughly
review the Project Understanding & Approach Section, pages 12 — 26 of the Proposal.

H-0O Innovations and Carollo Engineering have completed the first two of six Technical Memorandums,
which are TM 1: Basis of Design and TM 2: Hydraulic Modeling Evaluation. Please see the attached
Telluride Kick Off Meeting Slideshow and the two technical memorandums.

Prepared by:  Paul Ruud
Public Works Director
Town of Telluride
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Executive Summary

The Telluride Regional Wastewater Treatment Plant (TRWWTP) serves the Towns of Telluride and
Mountain Village, as well as the communities of Aldasoro, Hillside, and Lawson. Growth in the
service areas and seasonally high loading conditions are pushing the TRWWTP to its design
capacity. Growth of the base population has been steady at 1% to 1.5% annually. Visitors have
a significant impact seasonally, nearly tripling the population during peak events. Commercial
businesses also have an impact as business success leads to plans for expansion. Wastewater
flow and loading to the TRWWTP were projected by estimating the contribution from the various
service areas and sources, including residents, visitors, and commercial entities. Wastewater
flows are projected to be within the current permit limits for most of the 30-year planning period.
On the other hand, high wastewater loading as characterized by biochemical oxygen demand,
or BODs, will be the primary driver for required near- and long-term improvements.

This Master Plan addresses the ability of the TRWWTP to meet the new metals discharge limits,
and the planning for near-term (5-year plan) improvements, and the long-term (30-year plan)
expansion for wastewater treatment and biosolids disposal.

Metals Compliance

The Colorado Water Quality Control Division (WQCD) issued new discharge limits for several
metals parameters that went into effect on January 1, 2017. Metals test data were obtained
from water supply and wastewater sources including drinking water supplies, influent wastewater
and treated effluent from the TRWWTP. The data was categorized, mapped and analyzed to
determine if any defined sources of metals could be eliminated or treated before entering the
TRWWTP.

Three metals were identified as a potential concern: arsenic, copper, and selenium. The
numeric standard that was originally listed for arsenic was retracted by permit modification
pending further study by the USEPA and subsequent development of an arsenic standard by the
WQCD (potentially 10 years out). The WQCD would issue a compliance schedule as part of the
renewal of the TRWWTP discharge permit. The arsenic standard is unknown at this time and the
requirements to meet a future arsenic limit remain vague.

Selenium data show that concentrations are normally below the permitted limit. However, a few
data points indicate unexplained spikes in selenium concentrations entering the TRWWTP.
Ongoing monitoring will determine if these high levels are real, requiring the TRWWTP to
incorporate a treatment process to remove low levels of selenium, which would challenge the
current limits of technology.

Copper concentrations show high seasonal levels, occasionally above the permit limit. Further
investigation was conducted identifying corrosion of copper service lines and household
plumbing in the Telluride drinking water distribution system as a concern. Our analysis showed
that low buffering capacity of the drinking water and variable pH could be corrosive to
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household plumbing and service lines. Other possible sources of copper in wastewater include
discharges of septage, brewery and distillery waste, and boiler water maintenance flushing. The
TRWWTP obtained a modification to their permit allowing an additional year (January 1, 2018) to
address corrosion control of the drinking water and monitor impacts on copper levels in the
TRWWTP effluent. Monitoring indicates that Telluride’s corrosion control program for drinking
water is not sufficient on its own. Additional measures include an ordinance to limit boiler water
discharges and discharge limits on specific commercial waste dischargers. Interim measures are
being implemented for chemical treatment to remove copper at the TRWWTP.

Near-Term Improvements Plan

Wastewater influent to the TRWWTP has a relatively high concentration of BODs, which will bring
the plant within 95% of its permitted design capacity within 3 years (refer to Figure ES-1). The
Town will work on pre-treatment agreements with commercial wastewater dischargers.
Currently, the TRWWTP does not restrict septage receiving. Seasonal restrictions on septage
hauling to the TRWWTP will seek to decrease loadings during peak season. A septage receiving
station is also being considered for storage of septage, which gives operators control of releases
into the TRWWTP.
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Figure ES-1 Loading Projections at Varied Population Growth Rates

At the TRWWTP, several limitations impact operations and maintenance. Condition assessments
of observable structures and electrical system components were conducted. Oxidation ditch
no. 1 shows signs of corrosion of structural supports. Several areas in the TRWWTP are classified
according to the National Fire Protection Association Standard 820, which provides requirements
for protection against fire and explosion hazards specific to wastewater treatment facilities. As



related improvements are conducted at the TRWWTP, corrective measures will need to be
incorporated into the plans.

The most immediate needs are for improvements to the existing oxidation ditches. Settled solids
have accumulated and operators require a dewatering process for solids being removed during
maintenance of these basins. Three alternatives were evaluated involving permanent and
mobile systems. The two permanent options consist of concrete structures either using sand
drying beds or geosynthetic tubes in a containment area. The mobile system is a containerized
filter unit mounted on a trailer. The trailer unit can be used to transport the dewatered solids
removed during maintenance activities to the landfill.

Supplemental oxygen will soon be needed for the oxidation ditches. The existing mechanical
aeration system cannot supply enough oxygen to meet peak demand conditions resulting in
periods of low dissolved oxygen concentrations in the oxidation ditches. As growth in the service
area increases the pollutant load to the TRWWTP will exceed the permitted capacity. The first
alternative for supplemental oxygen replaces the existing aeration system with larger units.
Other alternatives would supplement the existing system using jet aeration or a pure oxygen
saturator. The deck-mounted jet aeration system is the least efficient but could be added
without shutting down the existing units. The pure oxygen saturator requires a source of liquid
oxygen to be delivered and stored on site.

Long-Term Expansion Plan

If the near-term improvements are implemented, it is projected that the improved TRWWTP
could serve the needs of the community until scheduled nutrient regulations for total inorganic
nitrogen and total phosphorus are applied. Colorado Regulation No. 85 nutrient limits are
anticipated to take effect in 2027. The TRWWTP will require major improvements just to meet
these new limits. As such, a 30-year planning period (to year 2047) was established for the
expansion project. Wastewater flow entering the plant in 2047 is estimated at 2.3 million gallons
per day (mgd), and BODs loading criteria is currently projected at 6,005 pounds per day (ppd).

Preliminary treatment would likely be the first construction to occur in support of a plant
expansion. Pre-treatment consists of screening, grit removal and flow measurement within the
“Headworks”. A headworks building can be constructed on site as the first phase of
construction.

The second phase of construction would target the secondary treatment processes. Figure ES-2
shows a diagram of a conventional activated sludge process for general reference.
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Figure ES-2 Conventional Activated Sludge Process Diagram
Image Source: USEPA Nitrogen Control Design Manual, 2010.

The existing TRWWTP site is constrained within a small area with little space to stage construction.
Two technologies were identified as feasible if no additional land is added to the site:

a) Membrane Bio-Reactor (MBR) coupled with an activated sludge system but replaces the
secondary clarifiers with membranes

b) BioMag®, which is a proprietary enhancement to the existing process.

MBR provides superior filtration technology configured with an activated sludge process to
process organic pollutants. The BioMag® system upgrades the existing activated sludge process
using a magnetic ballast material that increases the settleability of floc particles within the
secondary clarifier.

MBR improvements can be done within one of the three oxidation ditch/clarifier units, which
allows the remaining two units to maintain operation. However, the limited space adds
significant cost for demolition and construction activities for the MBR upgrades. While the
BioMag® process uses the existing oxidation ditches and clarifiers, they require completely new
aeration equipment and mixing systems, and a space for the magnetite feed and recovery
equipment.

The MBR technology is preferred for expansion within the existing site but it is very costly for
capital construction and for operation and maintenance. The BioMag® system is new
proprietary technology that has a very small number of installations, but it is the least costly.



If land adjacent to the site could be purchased, construction access and staging is no longer a
major constraint. New construction could occur without impacting the operation of the
TRWWTP. Two technologies were considered:

a) MBR configured with activated sludge
b) Conventional Activated Sludge (CAS).

The CAS is a flexible process that has been used for over 100 years. CAS would require a larger
footprint that the MBR system and the capital cost is roughly the same. The major disadvantage
to the MBR technology is that the membranes must be replaced every 10 years at a significant
cost. However, the MBR technology is the system of choice to meet new regulations and
stringent discharge limits.

Expansion Project Cost Summary
A present value comparison of capital and operation and maintenance costs in FY 2017 dollars,
is shown below:

Headworks: Capital Cost = $2.5 MM

On-site Expansion Options
- MBR: Capital Cost = $29.8 MM O&M Cost (PV2017) = $5.6 MM
- BioMag®: Capital Cost = $19.1 MM O&M Cost (PV2017) = $4.5 MM

Adjacent Site Expansion Options:
- MBR (new): Capital Cost = $28.3 MM O&M Cost (PV2017) = $5.6 MM

- CAS (new): Capital Cost = $26.9 MM O&M Cost (PV2017) = $3.4 MM

The existing disinfection system would be used as part of the various options. However, the cost
to meet future limits associated with Colorado Regulation No. 31 are not included here. The CAS
process would likely require a tertiary filtration process for ultra-low phosphorus limits. Very low
nitrogen limits may require improvements to all process alternatives depending on the numeric
standard given for the San Miguel River.

Biosolids Management Plan

Biosolids handling and treatment is a complex need for the TRWWTP. Biosolids treatment
currently uses aerobic digestion to meet Class B biosolids requirements. There are four digester
basins that are aerated using coarse-bubble diffusers. After the required time under aeration,
the biosolids are thickened and stored for a contract hauler to beneficially reuse at their
permitted land application sites.

The contract hauler operates throughout the region serving several other municipalities. As
such, the hauler limits their services to the TRWWTP, and if the hauler is delayed it places severe
constraints on the ability of operators to treat, thicken and store biosolids within available
capacity.



The TRWWTP wants to develop their own biosolids program, with the goal of meeting the
requirements for Exceptional Quality (EQ), Class A biosolids, according to Colorado Regulation
No.64. The classification of biosolids is determined by pathogen and vector attraction reduction
requirements. Class A biosolids have more requirements to meet than Class B. However, all types
and classes of biosolids must meet the ceiling concentration for pollutants. The primary benefit of
meeting Class A requirements is there are no site restrictions for beneficial reuse.

Disposal of EQ Class A biosolids normally involves beneficial reuse as a soil amendment. Biosolids
can be sold in bags, hauled off by individuals in trucks and other containers, or distributed in
bulk. End uses may include municipal restoration projects, such as parks and roadsides, mine
reclamation, cover material for interim operations and final closure of landfills, agricultural land
application and range land application.

The following is a summary of options for biosolids treatment and for handling/disposal.
Treatment options are described separately for Class B and Class A criteria.

l. Biosolids Treatment
A. Class B biosolids treatment options:

1. Upgrade the existing digesters using mesophilic aerobic digestion in a
process patented as MesoAer™.

a) Advantages: Approved process by CDPHE
b) Disadvantages:
(D) Requires a new building on site

(2) Requires WAS pre-thickening, which typically generates
odors within the building

C) Costs:
Q) O&M, energy = $60,000 annually
) Capital = $3,500,000
2. CleanB™ using chlorine dioxide generated on-site. (Preferred option)
a) Advantages:
(D) Small footprint
(2) Significantly reduced odors
3) Short stabilization time
(4) 1-3 digesters can be repurposed

(5) Easy to operate, supplier to provide all maintenance and
chemical supply

b) Disadvantages:

(D) Requires a new building on site



2 Requires storage and handling of 15% Sodium Chlorite
solution, and 50% Sulfuric Acid solution

3) May generate disinfection by-products, which will be
regulated in the future (manufacturer indicated DBPs are not
formed)

4) Sole source supplier
(5) Not yet approved for use in Colorado
Costs:

Q) O&M, energy = $36,000 - $46,000 annually
2 Capital = $2,000,000

Note: Leasing a mobile CleanB™ system allows pilot-testing on site
and data gathering for design, operation and permitting. The cost
quote from the manufacturer for 24 weeks including shipping,
setup, training, chemicals and removal from the TRWWTP is
$100,000.

Class A biosolids treatment options:

1. Composting offsite using the biosolids product from the CleanB™ system

a)

b)

Advantages:

Q) Allows composting operations to be moved to remote site
where odors are not a major detractor

(2) Biosolids can be stored longer on larger site

3) Farmers/Ranchers are more likely to come to site and
handle biosolids for land application

Disadvantages:
(D) TRWWTP has ho composting experience

(2) Bulking materials needed to mix with biosolids

2. Autothermal Thermophilic Aerobic Digestion (ATAD) installation on the
existing site would prevent expansion of the TRWWTP within its current boundaries.

a)

b)

Advantages:

() Relatively stable end-product

2) Would use existing digester basins
) Includes an odor control system
(D) Highly automated.
Disadvantages:

(1 Batched processing requires coordination of pre-treatment
and post treatment systems



2 Existing facility not set up for pre-thickening and post
dewatering

3) Potential for odors if system is upset and odor control
system fails

4) Reliance on multiple levels of instrumentation for stable
operation

(5) New pumps, blowers, and controls systems needed in a
new building

(6) Sequencing of construction may not be possible with
current plant loading

Off-site Composting by 3rd Party in Olathe
a) Advantages:

Q) Could be part of a near-term strategy to extend timeline
for improvements

b) Disadvantages:
(D) Site not currently permitted to take domestic biosolids

(2) No guarantees of permits or long-term viability of
arrangement

3) Town would be responsible for hauling
Closed alkaline stabilization process by Schwing Bioset, Inc.
a) Advantages:

(@8] Compact

2) Energy efficient

3) Achieves a drier biosolids product.
b) Disadvantages:

(D] High alkaline biosolids difficult to distribute in SW Colorado
having alkaline soil conditions.

Biosolids Hauling and Disposal

A. Hauling options

1.
2.

Extend contract for hauling and disposal
Take over hauling and disposal operations in-house
a) Costs:

) O&M = 1 full time FTE

2) Capital = $200,000



3. Transition from contract hauling to in-house operations over the next year
to allow purchase of equipment, development of additional permitted land
application sites, and hiring of staff to take over in-house hauling and disposal
operations

Disposal options
1. Expand sites for Class B biosolids disposal for long-term plan

2. Establish a Class A biosolids storage and distribution operation on existing
permitted site in Nucla, CO and develop relationships with local farmers/ranchers,
County landfill and others as part of end-use plan.

3. Develop a near-term plan to expand permitted sites for Class B and/or
agreement with private compost facility owner until plant expansion allows
construction within existing site for Class A treatment. Note that Disposal Option 3.
still requires an end use plan to be developed for Class A biosolids but provides
more time for transition.
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February 19, 2021

Paul Ruud

Public Warks Director
Town of Telluride

1370 Black Bear Road
Telluride, Colorado 81435

Subject: Proposal for the Professional Wastewater Advrﬂw
Wastewater Treatment Plant Master Plan

Dear Mr. Ruud and the Selection Committes:

On behalf of H20 Innovation and Carollo Engineers (Carollo), | would like to than

for the opportunity to provide this proposal in response to the Request for Propos

Wastewater Advisor. As a leader in the implemnentation of membrane-based treatment

Innovation’s vision of an membrane bioreactor (MBR) retrofit for the existing Telluride Regi
Wastewater Treatment Plant (TRWAWTP) holds the potential to save the Town and other stakeholders
millions of dollars while accelerating the schedule and taking advantage of existing infrastructure.

Our company has a highly qualified technical staff focused on innovative system engineering and
manufacturing. To provide the Town of Telluride the very best Professional Wastewater Advisory role, we
have partnered with Carollo, a first-class company who we highly respect as leaders in consulting
engineering and design-build projects. Carollo has the in-house engineering expertise, vast experience
with design-build projects in Colorado, and familiarity with COPHE regulations to provide the ideal
complement to HzO Innovation's strengths to form a Professional Wastewater Advisory Team. HzO
Innovation has enjoyed partnering with Carcllo in previous projects, maost notably the implementation of
our Fiberflex Ultrafiltration membrane system installed for the Clifton Water District, which is highlighted
within this document.

Hz0 Innovation and Caralle have appreciated the preliminary interactions we have had with the Town of
Telluride representatives and have gained a deep understanding of the existing plant processes and
equipment, as well as the importance of environmental stewardship. safety, and a practical approach to
design for this project. We look forward to an opportunity to work with the Town to establish a
collaborative vision in response to the upcoming regulatory framework that leverages the existing
infrastructure at the Telluride Wastewater Treatment Plant. The outcome of the project scope detailed in
this proposal will support the rapid execution of a wastewater treatment upgrade that incorporates sound
engineering practices and the best available technology to secure the long-term compliance of the Town's
wastewater program.

7

Fraser Kent, PhD, PE

Sincerely,

Hz20 Innowation
8900, 109" Ave Morth, Suite 1000, Champlin, MN 55318, United States
Tel: T63.566 8061 Fax: TE3.566 8972
wew h2oinnovation. com infoi@h2oinnovation. com
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CAROLLO ENGINEERS, INC.

At Carollo, their mission is simple: Provide creative,
responsive, and guality solutions 1o those they serve. They
achieve this by focusing on anly water-related engineering
services. Since the firm's founding in 1833, Carollo has been
a leading expert in the planning, design, and construction
management of water and wastewater projects for

public agencies and municipalities. With more than 1,200
emplayess in 49 offices, Carallo is the largest water-focused
enginsering firm in the country. Their cammitment fo the
water industry has been a company hallmark for B8 years.
They strive to sustainably optimize the use and benefits of
this precious resource with a single-minded locus that allows
them to deliver innovative solutions, the best talent in the
business, and exceptional, responsive client service. They

successful project.
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The H,O/Carollo team complement
each other perfectly to provide the $
expertise Telluride deserves for a

have become a leader in the development of camprehensive
master planning projects, assel management, reliability
assessment, and financial plans for clients nationwide.
Carollo's history covers work on more than 25,000 projects,
from small studies to large, complex design-builds.

Unparalleled Colorado Experience

Garollo's Colorado offices have more than 150 professionals
dedicated to solving water and wastewater challenges tor
clients. They have provided engineering senvices for dozens
ol wastewater planning and design efforls throughout
Colorado, including tor Eagle River YWater and Sanitation
District, Clifton Water District; and the Cities of Grand
Junction, Montrose, Crested Butte, Aspen, Fort Colling,
Greeley, Loveland, Longmont, Boulder, and Aurora.
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Project Team

TEAM ORGANIZATION

We have assembled a focused team to support and advise the Town on this important project. Our team is built around a simple,
vet powerful concept-—put the best individuals into roles where they can add the highest value to the Town and Lhis project.

RIDE-

Project Lead 0A/OC Leads/Advisors
Frazer kKent, PhD, PE Engineering Manager
Darren O'Meil, FE
[ Carollo Project Manager Process Technical Advisor
l Leanna Millar, PE* Andrewe Gilmore, PE*

H,0 Innovation Construction Implementation

Praject Manager : = Jason Garside, PE*
Chr's Whiting Project Engineer

; Hryan Caday, Phll, PE*

|

! |

|
Implementation Plan and Preliminary Design | Execution |

Fraser Kent, Ph0, PE  Hydraulic Modeling Flows and Loads/ Equipment Frazar Kent, PO, PC
| eanna Miller, PE* Bryan Ceday, PhO, PE- Regulatory Planning Procurement
Hryan Coday, PhO, PE* Leanna Miller, PE*

Liguids Stream and
Preliminary Evaluation

katherine Scott, PE
Addam Maare, PE
Andrevy Gilmore, PE*

Supporting Team Mambers

IT and Controls - Paul Bartlett Solids and Biosolids

Electrical - Etienne Ray, PE Management Strateqy

Cost Estimating - Jason Rozgany, PE* Hesky Luna, P

Structeral - Mark Keller, PE, SF~ Implementation Plan

HVAL - Chad Green, PE™ Jetf Barlin, PE

Financial Analyst - Cody Borg *

Project Coordination - Shayan Yaghoubi * Garaflo Fnginsers, ine

THE RIGHT TEAM FOR TELLURIDE

We have built our tsam around your needs for a professional in treatment plant expansion planning and implementation
wastewaler advisor, Many of our core leam members are and delivering cost-effective solutions that maximize existing
alreafdy lamiliar with Telluride because of their EXperiencs reuse of equipment. Mare impartantly to you, sach team
working with you, and their industry contributions to member has demonstrated experience that comes only from
thallenges that you share with other utilities, such as fast years of excellance in their respective disciplines. Our team's
tracked schedule, aging infrastructure, complex construction organization correspands to our project approach, and the

Enges, and meeting stringent future effluent limits. We following pages detall our team member's qualifications.
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TEAM QUALIFICATIONS

LRGN KEY TEAM MEMBERS
Team Member Biography

Fraser i & Professional Engineer with cver 20 yaars of process design experience in water and
wiastewatar trealment with a focus on membrane filtration. He has a Ph.O. in Environmental
Engineering, and his doctoral thesis focused on membrane bioreactors and reverse 0smuosis
technologies for watar reclamation. He has exlensive experience with membrane technologies
gained from aver a decade working at Zenon Covironmental and GF Water & Process Tochnologies
bafare joining H,O Innovation in 2012, He will serve as the project lead, Town contact, provide
technical design expertise, and quality assurance/quality contral for various aspects of the projact.
His relevant project experience includes:

Fraser Kent, PhD, PE

Project Lead Conventional Activated Sludge Plant MBR Retrofit in Frinceton, N

= 3BR to flexMBA™ Retrofit Solution for City of Decatur, AR
Virginia Water Hub MBR-RO for Sustainable Water, Wi

Darren is & Professional Engineer with over 20 vears of weter and wastewater treatment and
engineering experience intluding praject managemant, mechanical and process enginearing desion
for varigus mulzi-million-dellar projects in both municipal and industrial fields. He has worked on
large wasteweater treatment projects such as the 4 MGD Marco Island MER in Florida, the Tri-City
WEGP in Clackamas County, Oregon-a 10 MGD MBR facility, and a 400-5W anaerobic digester for
the Michigan State University power generation facility. Darren is H,0 Innovation's Engingering
Manzner and will pravide guelily assurance and quality contral suppart for the preliminary dasign
of the proposed retrofit as part of this project. Projocl cxperience includes:

« 3BR to flexMBR™ Retrofit Solution for City of Decatur, AR
= Virpima Waler Hub MBR-RO for Sustainable Water, WA
Charles A, Strain WTP Micofiltration/Ultrafiltration Progressive Design-Build

Katherine is a Professional Enginzer with ovar 10 years of experiznce in membrane applications
OELIVERED for drinking watar and industrial water and wastawatar systems. Her exparience centers on cost
MORE development, wastewater procass evalualion and design, and commissioning and managing
THAN 30 membrane pilots systems. As part of this project, Kathering will sorvz as & wastewatar process
MEN E design and provide valuable insight as part of the liquid stream evaluation and preliminary design
PROJECTS phazes of the Implementation Plan. Project exgerience includes: ‘
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Darren O'Neil, PE
QA/QC

38R to flexMBR™ Retrofit Solution for City of Decatur, &R
Katherine Scott, PE = Virpinia Water Hub MER-RD for Sustainahle Watar, WA
Process | ead Ceramic MBR Retrofit for Charles Caunty, MD

Adam iz a Professional Engineer whose educalion and experience has focused on wastewatar
treatment using membranss. His ressarch work was focused on the application of membrane
bioreactors for treating high strength food industry wastewarter far potential reusea, His

past experience includes conducting surface water field programs involving stream flow
characterization, water quality and walershed surveillance. Adam's various experience banefits
the team by providing "hig picture” context to the liguid stream process design. For this project, he
will previde modeling support and mechanical design feasibility considerations as part of tha liguid
strzam svaluation and preliminary design.

COMPLETED
overR B0 er

Adam Moore, PE
Process Specialist * 5BR to flexhABA™ Retrofit Solutian for City of Decatur, AR
= flexhMBA™ Industrial Retrofit in Jamestown, NY
* Biclogical Motrient Remaoval MBS Tor Craig, MT

TELLURIDE REGIONAL WWTF MASTER PLAM ADVISOR
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I KEY TEAM MEMBERS

Team Member

a0

Leanne MI"EF F'E

3ro |'" ..... ina

Biography

Leanne brings owvar 11 years of water and wastewater planning, design, construction, and
oplimigation experienee lor reatment plants and infrastructura. She has authared multiple water
and wastewater planning studiss for communities throoghout Colorado, such as Grand Junction,
Meontrose, Ouray, Orchard City, and Crested Butte. Far this project, she will suppart ydraulic madel
development, solids processing and biosolids management strategy, cost estimating for developsd
solutions, evaluation of equipment acouisition, and development of the phased implemantation
plan. Leanne is known for her client centered, collaborative approach and is located in Glenwood
aprings, allowing ber o grovide costellective onsite support if needed throughout the project. Her
exparience includes:

Persign Wastewster Treatmant Plant Master Plan Development for City of Grand Jurction, G0
Wastewater Treatment Plant Mutrient Removal Optimization for City of Montroze, CO
WAATP Master Flan for City of Duray, CO

Andrew has 23 years of professional experiance in project management, wastewater freatment
procass and design, canstruction administration, waler syslem process and design, il sita
design, and cost estimating. He servas as Carollo's wastswater technical practica’s Membrang
Bizreartor Chief Technologist and is a natioral expert with both conventional and membrane
wastewater treatment technologizs. Project experience includes:

Bee Ridge Water Reclamation Facility Expanzion and Upgrade 1o Advanced Wastewater
Treatment for Sarasota County, TL

Robert W, Hite Morthern Treatment Plart Owner's Advisor — FAR 1088 for Meatro Wastewsater
Reclamation Districl, CO

Waslewater Reclamation Cwner's Advizer for Hi-Desert Water District, CA

VIOREED
wiTH 10 LocaL
UTILITIES OM
RECEMT "JUTF" EMT

Becky Luna, PE
Solids and Biosolids
Management

Becky is respected Lhroughout the industry for her expertisa in solids handling and hiogas
processes, and for her umwavering commitment o delivering projects that are tailored to clients’
specific needs. She brings 18 years of experience focused on wastewatar planning, design and
canstruction. Becky is known for her hands-on, collaborative approgch with nutrient remaoval
projects. Project crperience includes:
Wastewater Planning, Regulatory Assistance, and Other Services for Eagle River Water and
Sanitation District, CO
Parsige Wastewater Treatment Plant Master Plan Development for City of Grand Junction, GO
Wastewaler Treatment Plant Mutrient Removal Optimization far City of Maontroze, CO

PROVIDED
HYDRAULE
MODELING FOR
6 FaciLITIES IN
COLORADD

Bryan Coday, PhD, PE
Project Engineer and
Hydraulic Modeling

Bryan is a lead technologist with Carollo specializing in wastewaler process parlormance
pptimization, process hydraalic modeling, and the glanning and design of wastewater traatmant
facilitizs. He has devalopad advanced and dynamie BioWin models to assess nutrient removal
impravements several Colorado wtilities and is trusted for his expartise in process and hydrauliv
madeling, data svaluations, condition assessments, dasion drawings, and reportwriting. His
experience includas:
Wasteweater Planning, Regulatory Assistance, and Gther Services fur Eagle River Waler and
aanitation District, GO
* Persigo Wastawater Treatmant Plant Mastar Plan Devalepment for City of Grand Junction, CO
Wastewealer Trealment Plant Nutrient Remaval Optimization for City of Montrose, CO

KEY ROLE I
5 COLORADD

Jeff Berlin, PE
Implementation Plan

HEN T wide TP asher FamiFropDz2 tnddl 2-Pro e Tazn 1 andd

Jett brings 20 years of experionce in wastewatar treatment planning, design, operations,
construction administration, and cost estimating. He has helped cities across Calorado comply with
Aenulation 85 and maet their nutrient removal needs and has been senving Colorado clients, for
more than 16 years. His Colorade wastewatar design experience includes projects for the Eaole
River Water and Sanitation District, Gities of Boulder, Longmont, Greeley, and Laveland, as well as
for Matro Wastewater Reclamation Districl, Project experience includas:

= Wasteswaler Planning, Regulalory Assistance, and Dther Services for Bagle River Waler and
Sanitation District, GO

= WPCF Treatment and Nutrient Master Plan and Design far City of Greeley, CO

« WAVTP Nutrient Removal Plarning Study far City of Longmont, CO

TELLURIDE REGIONAL WWTP MASTER PLAN ADVISOR
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Relevant Project Experience

AN INTEGRATED TEAM WITH SHARED EXPERIENCE

H,0 Innovation and Carollo team members have become trusted advisors on innovative wastewater treatment plant expansion
retrnflts for utilities throughout North America. Qur varied experience brings the right resources to help you make informed
decisions, giving you the confidence in the path ahead of the TRWWTP Expansion.

H_O Innovation and Carollo's
Combined Relevant Experience
in North America

= H:0 lnereation WER prajcls
& Carclla MEA projects
B Carcll Dane's Giviscr progcls

COLORADO

e Water  Clifton Water
Conservancy  District

Springs .Hmclral idge
1]

Grand %8 [rested Butte
Junciion
® Montrose

Carallo's Experience with
Colorado Meuntain and
Western Slope Communities
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CHARLES A. STRAIN WTP MICROFILTRATION/ ULTRAFILTRATION
PROGRESSIVE DESIGN-BUILD
CLIFTON WATER DISTRICT, COLORADO

As the design engineer, Carollo completed the design and construction of
this 12 mgd membrane filtration water treatment plant. This progressive
design-build project utilized 30 design and frequent meetings with the
District early in the design phase to make important decisions that kept

the project on track. Maintaining operaticon of the existing walar treatment
facility during construction demanded a high-level of collaboration between
the District, Carollo, and the design-builder to maintain water quality and
ensure the success of the project. This project helped meet the District’s
goal of applying leading edge water treatment technologies to provide
superior drinking water Lo their custamers. The use of an open platform

for the membrane system allowed the District to take advantage of lower
project capital costs, the potential for system customization, and lower
life-cycle costs without compromising long-term membrane module
performance and warranties. H,0 Innovation served as the equipment
supplier an this project. We designed the flexible, open platform membrane
technology to meet the project design criteria. H,0 also provided the project
integration and cantrols for the facility. The project was the first surfaces-
water open-platform application in North America.,

SBRTO flexMBR™ RETROFIT SOLUTION
CITY OF DECATUR, ARKANSAS

The City ot Decatur wastewater treatment plant operated as a Sequencing
Batch Reactor (SBR) for over 10 years. The facility reached its maximum
capacity of 2.7 MGD and was struggling to achieve the required effluent
criteria. A design-build team determined that retrofit of SRR into a MBR.
H,0 Innovation was chosen as the MBR supplier to expand the capacity

to 4.6 MGD based on their competitiveness and unique design approach.
Virtually all the existing infrastructure was leveraged for the MBR retrofit,
The membrane system employs H,0 Innovation’s flexlBR™ design and
highlighted energy savings and SCADA integration. The flexMBR™ system
includes a universal platform support system designed to fit most MBR
maodules covering an acceptable membrane surface area range.

The unique variable influent trends for the City of Decatur facility 2llowed
an energy saving controls strategy to be implemented. Additicnally, the
design included blower VFDs and dissolved oxygen control loops leading to
an extremely energy efficient process.

The SCADA developed by H,0 Innovation included a new state-of-the-art
05-inch touchscreen SCADA control panel. It also allowed integration of
the existing headworks, dewatering system, influent pumps, and UV system
in addition to the new MBR contrals syslem. Extensive process manitoring
fur)r:tinnalih,f and the addition of automated repert generation was provided
using the Ignition software platform.
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TELLURIDE REGHONAL WWTP MASTER PLAN ADVISOR

Dale Tooker | Manager
970-134-7328
diooker@cliftonwaterdistrict.org

Fraser Kent, Darren 0" Meil, Mark Keller, Chad Green

Completed 2015

.............................................

James Boston | Public Works Manager
479-212-0726
jboston.cod@gmail.com

Fraser Kent, Darmmen 0" Neil, Katherine Scott,
Adam Moore, Paul Bartlett

Completed 2019
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VIRGINIA WATER HUB MBR-RO
SUSTAINABLE WATER, VIRIGINA

Systainable Water, an industrial manufacturer located in Virginia, was
interested in novel ways of managing their water use and environmental
impact. Historically they had discharged their waslewaler Lo sewer

and paid the city for potable water in their cooling tower makeup. H,0
Innovation worked to develop a cost-effective solution to constructa 0.71
mad onsite system to treat wastewaler to an industrial reuse level for
cooling tower application. An MBR was selected as the initial treatment
process, with an R0 downstream. Due Lo the variable nature and flow of the
industrial wasle, the facility has integrated flexibility in the MBH design—a
sewer interceptor pulls wastewater from the existing sewer upto a
maximum Now and sends this flow to an equalization tank via line screens,
The wastewater is trealed by anoxic and aerobic hiological treatment
followed by a swing post-anoxic tank that can be converted to adaitional
aerobic volume as influent water guality demands. From this single
bioreactor, the mixed liguor is pumped to three membrane trains, each of
which is fitted with a flexMBR™ system. The flexMBE™ system includes

a universal platform support system designed to fit most MBR modules
covering an acceptable membrane surface area range. The robust plant
controls accommodate a pre-determined range of membrane manufacturer
operating parameters, including air scour rates, permeation cycles, cleaning
frequency, and other process control parameters, such as sludge wasting to
control MLSS.

flexMBR™ INDUSTRIAL RETROFIT
PRIVATE INDUSTRIAL CLIENT, NEW YORK

A Diesel Engine Manufacturer, was experiencing problems with their aging
wastewater treatment plant. The facility's influent included domestic and
industrial waste. The average da’ly flowrate of 50,000 GPD was trealsd
with a conventional activated sludge system but was unable to meet
effluent discharge limits due to the challenging wastewaler characteristics.
H.O Innovation was selected to provide a flexMBR™ demonstration pilot
where hoth a ceramic membrane and PTFE membrane were evaluated for a
full-scale facility over the course of sight manths.

Based on the results of the pilot study, the ceramic membrane was selected
as the technology of choice, and a full-seale facility was constructed.

In order to expedite the execution of the project and take advartage of
offsite manufacturing, a pre-tabricated approach was used, including five
stainless steel tanks and a pre-engineered shippable building that hauses
the ancillary equipment. The pre-fabrication allowed the site construction to
commence and the lanks and building to be constructed in parallel, saving
approximately 8-12 months in the overall schedule,

H,0 Innovation's design involves fine screening followed by flow
equalization and three trains of Anoxic -+ Aerobic Mermbrane - Filtration
process flows.

P DT Tl unide W TP astarPla P s 221, nddi i Expssmcs i

Eric Lohan | Director of Technology
434-242-1693
eric.lohan@sustainablewater.com

Fraser Kent, Damen O Neil, Kathering Scott, Paul Bartlett

Completed 2019

Christian Brinegar | Facilities Engineer
T16-397-6615

christian. brinegar@cummins.com

Fraser Kent, Darren O Neil, Adam Moore, Paul Bartlett

Completed 2019

TELLURIDE REGIOMAL WWTFE MASTER FLAN ADVISDR
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WASTEWATER PLANNING, REGULATORY ASSISTANCE,

AND OTHER SERVICES
EAGLE RIVER WATER AND SANITATION DISTRICT, COLORADO

Carollo developed a master plan for three interconnected wastewater
treatment plants (total combined capacity of 10 mgd) that considered

flow and nutrient trading to develop the best-value and lowest life-cycle
cost approach for achieving Regulation 85 and 31 compliance. Caralio
develnped and calibrated BioWin models for 2ll three plants and identified
optimization opportunities at each lacility with plant stafl. The project
team conducted field testing with operations for alternative process
control strategies to provide recommendations that were effective

and acceptable o treatment statf, & major element of the project was
performing a condition assessment to evaluate remaining vseful life of
the process/mechanical, structural, electrical/instrumentation and contral,
and HVAC systems at the three plants. With the results from the condition
assessment, Carollo identified a prinritized list of asset replacement
projects and an overall sequence of facility improvements.

Based on recommendaticns fram the master plan, Carollo was selected to
design the $500M Avon Wastewaler Treatment Facilily Biological Nutrient
Remaval Upgrades project, including conversion from an MLE to an A20
procass, with flaxibility to operate in the 5-5tage Bardenpho configuration.
Construction includes expansion of existing aeration basin volume;
construction of a third secondary clarifier; and replacement of major
equipment far screening, grit remaval, primary clarification, equalization,
and electrical infrastructure. This construction project is in progress anc is
being delivered using the Construction Manager at-Risk [CMAR) alternative
project delivery method,

PERSIGO WASTEWATER TREATMENT
PLANT MASTER PLAN
CITY OF GRAND JUNCTION, COLORADO

For this project, Carallo is currently developing a comprehensive review of
the existing treatment processes and recommending improvements using a
holistic approach. This facility master plan iz intended to develop a roadmap
far achieving operaticnal resiliency and reliability to meet the wastewater
needs of users within the 201 Service Area. The master plan will identify
the wastewater infrastructure needed to serve the anticipated growth
projections far future land uses ioentified in the City's 2070 Comprehensive
Plan. Additionally, the master plan will ensure the facility meets the current
and future regulatory and statutory requirements while reinvesting in asset
revitalizalion and replacement,

(A s

Siri Roman | Director of Operations
970-476-T480
sroman@erwsd.org

g

Becky Luna, Bryan Coday, leff Bedin, Jason Rozgony,
Mark Keller, Chad Green

Ongoing construction

---------------------------------------------

e P

REFERCNLE

Kurt Carson | Wastewater Services Manager
970-256-4171

kurte@gjcity.org

| PERSONNEL INVOLVED

Leanne Miller, Bryan Coday, Becky Luna, Jason Rozgony

—
| STATUS |

ﬁngning
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WASTEWATER TREATMENT PLANT NUTRIENT
REMOVAL OPTIMIZATION

CITY OF MONTROSE, COLORADO

Carollo completed an evaluation of the ability of the existing waslewater
treatment plant to improve biological nutrient rermoval and identity
opportunities lor implementing phosphorus removal. Working together with
plant staff, the Carollo team developed an understanding of the existing
processes to create a readmap for the facility to achieve future effluent
nitragen and phosphorus limits, focusing specifically on Regulation 85 and
the Incentive Program. The plant statf's extensive historical understanding
of the process in conjunction with a calibrated BioWin process model

and historical process data were used to highlight process optimization
opportunities that could be full-scale tested as part of Phase 2 of this study.

As part of Phase 2, Carollo is conducting a full-scale testin coordination
with plant staff to optimize DO concentrations in the oxidation ditchas
by automating and adjusting brush aerator speed to facilitate conditions
for simultaneous nitrification and nitrification. The full-scale lesting is

a 16-week test, which also includes pilot testing ammonia and nitrate
instrumentation. Results of this study will be used tw develop a final
approach to achieve future effuent nitrogen and phosphorus discharge
limits.

....................................................................

BEE RIDGE WATER RECLAMATION FACILITY EXPANSION AND
UPGRADE TO ADVANCED WASTEWATER TREATMENT
SARASOTA COUNTY, FLORIDA

The County selectad Carollo to evaluate design upgrades and requirements
o expand the facility from 12 mgd monthly average daily flow to 18 mod
maximum monthly average daily fow (MMADF and convert its process to
meet Florida'’s advanced wastewater treatment [AWT) requiremen s

Carollo evaluated seven treatment altarnatives to determing the best option
Lo meet the County’s requirements for AWT. The evaluations included

BNR process in conventional activated sludge (CAS) arrangements and
alternative technologies, such as MBR, IFAS, AGS, and BAS. A suite

of decision criteria was used during a comparative analysis of each
alternative, The County’s priorities for each criterion were applied at a
workshop and MER, CAS, and IFAS alternatives were short-listed for further
evaluations. Short listed evaluations assessed hydraulics, site layouts,
additional project-specific design criteria, and various economic and non-
economic criteria, such as capital and O&M costs, site constraints, and
fexibility for future upgrades. Ultimately, a Modified Bardenpho treatmant
process with MBR was selected, as it required a much smaller footprint,
allowing flexibility for future expansion. The MBR also orovides future
opportunities to implement high-level treatment options, such as indirect
non-patable reuse.

After completion of the preliminary design phase, Carollo assisted the
County in selecting a CMAR, including development of Request for Proposal
documents, responses to proposer questions, and preparation of addenda.
I'he County and Carollo are currently negoliating a scope of services for
CMAR preconstruction activities.
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David Bries, CET, CPM | Utilities Manager
970-240-14584
dbries@ci. montrose.co.us

Leanne Miller, Bryan Coday, Becky Luna, Jason Rozgony

Ongoing

.............................................

NCE
sredeinag

Greg Rouse, PE | Engineering Manager
941-861-0548
grouse@scgov.net

T LRy

L INVDLYI

Andrew Gilmore

L

A

Ongoing
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Project Understanding & Approach

A successful project begins with a thoughtful and actionable plan which leverages experience in
afternative project delivery, mountain construction complexity, and wastewater process design.
Our team's combined experience provides this breath of expertise coupled with a focus on

custorner service and collaboration.

The Town of Tellurice is looking for a professional wastewater
advisor to serve as a partner through the implementation

ot a phased expansion project for the TRWWTF over the

next 5-years, Our team lead, Fraser Kenl, has spent the past
two years reviewing the wastewater challenges facing the
Town. Through multiple meetings with yvour stall and key
stakehalders, he has become intimately familiar with these
challenges and has developed a cost-effective retrofit option
Lo expand the existing facility.

We listened, and what we heard from your staff and

key stakeholders shaped our approach to providing the
professional wastewater adviser services on the following
lour key goals.

v,

document

= Review Engineer/Construction
Contractor proposals and provide
evaulation and recommended
selection

PROCUREMENT AND PRELIMINARY DESIGN

EXECUTION
Task 1 : Task 5
. Szllvft:.iun r.ugfti[t:maﬁve Project « Gontirm the basis of design « Support the City
e + Optimize the facility hydraulic grade line throughout the
* Support Engineer/Construction e e I alternative delivery
Contractor AFP and contract ks liticanc ol progers SR process to ensure the

« Develop the preliminary process design

Creale a thoughtful, cost-effective, and
Hlexible binsolids management strategy

| = Deliver a bryear implementation plan

« Provide an equipment acquisition stralegy
consistent with the Town's goals

Oevelop a cost-effective pathway to achieve capacity

and regulatory requirements.

Re-using the existing infrastructure “where practical”

while improving process efficiency, operability, and facility
redundancy/reliability.

Minimize risk to the Town through selection of the
appropriate allemative project delivery method, equipmeant
procurement strategies, and development of appropriate
contract documents.

L!nderﬂtqn_ding_mnstructinn complexity common Lo mountain
communities like Telluride and developing a plan to achieve
fast tracked schedule goals within these constraints.

To accomplish these goals, the five tasks included on

the request for proposal fall into thres project phases:
procurement, implementation plan and preliminary design,
and execution.

vision is realized

ﬂur_ team's collaborative approach and scope of work is organized to pricritize your input and guidance using seven interim
deliverables and four workshops as shown in the project schedule on page 28. This approach provides multiple decision points
10 achieve consensus for future objectives and obtain buy-in at every step of the process. The following pages turther outling
our understanding, approach, and scope of services ta deliver an actionable implementation plan for a successful, cost-gffective
expansion project within the budgetary and schedule goals,

1 '-'.'-"‘JlDNF:l'.'lEILrl’.t".".'-'.ITP'I'.{a'-lsd*laﬁ'.'|._1;|:2;' il Ancrnzn -1 indd
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PROCUREMENT

Our project delivery experts will listen carefully to your needs, then apply proven
assessment methods to efficiently identify the best alternative delivery method to
meet your project goals.

The TRWWTP expansion project will be a multi-year program  and contractors have experience with on water/wastewater

which requires thoughtful planning and preparation for projects in Colorado and across the United States. Each of
successful execution. Developing a well thought out program these delivery methods have varying capacities for meeting
for procuring the Engineer/Construction Contractor team the Town's goals. We have provided the tahle below, which
will be a critical step to delivering the implementation plan shows a high level comparizon of how several typical project
program cost effectively, on schedule, and while minimizing criteria are met by each delivery method. We will work with
risk. As your wastewaler advisor, our team will guice you the Town to prioritize your identified praject selection crileria,
through the process of selecting the delivery method that and then match these criteria to the delivery model that hest
hest meets the needs of your wastewater treatment plant meets them. Once the project delivery method has been
improvement program. slep one in this process starts by selected, your criteria will also be used to determinge the best
identifying and understanding the key criteria which are procurement aporeach. Whether the procurement approach is
driving the goals and objectives you have for your project. a one-step or two-step procurement process, we will prepare

Step two is focused on evaluating these criteria with respect documentation thal will be efficient Tor the Town, as well as
to the five delivery methods that municipal owners, engineers, — maximize interest in potential respondents.

Delivery Model Characteristic Comparison

Design- Competitive Design/ Lump Sum Progressive Design-
Bid-Build Sealed Proposals CMAR Design-Build Build

Mualifications Oualifications Qualitications
Selzction Criteria Price brasod hased with prica based with price Primarily priced based  based with price
considerations considerations __considerations

Good shrough
preliminary design.

Good through dezailed  Good through ditailad

il bl : , aood throughout entire
Dwerier lvalvement  design. Minimal after design. Provides Tor &

design and construction

Foot Hroughon ertice
design and constroction

and Flexiblizy construction cantract is - modifications after ﬂ Minimal after OB B
s phazas S phazes :
awvarded selection corractisawarded 7 T s =il
schedule Sl Hlowest Faster Fastest Fastar s
Mumbear of Cn_ntrams 5 3 3 5 7
to manags (with OA]
y YRy oo Wery Qoo to great
o lin favorahle market |'i|: fyagnrah:e ?na rket
to Delivar i : Rl e Good to very good Good Wiery gond tn great
i : condizians with conditions with
[ East Cost T S
good design) good design) -
. . oo Early cost identification, T
Reduced control once Some Hexibility Later cost identification, |FE|:I Bty Later cost identification.
Cost Control construction contract s in cost control flore control <hroughou! pu.f-lximilna-'-,- :jpsitglr i Miost contral throughout
aw I ] ire project i - entira project
awarded . - aﬁe. selection entirg projec St proj
Faotential for Change | .
; i Highas Lowest
diternand Plaie Higher Lowwer Lowwer iy . !
The dalivery methad thal is most zedshls for tha Town vl dapond oo the Toen's prionities, such a5 schedls, cost contral ownar savalvamsd, and Texibility
We recommend keeping the procurement approach firm qualifications, past experience with similar wastewater
streamlined and concise. Overly complex and extended projects, and the experience of their key team members.

procurement cycles will discourage prospective respondertts

: R ; Deliverahl
due to the time and expense reguired in getting to contract Procurameat Task Workslops sad Doliverabies

award. In our experience as an Cwner's Advisor, we know the Workshop 1: KickofT, Vision, and Site Visit.

mast efficient way to select and get an Enginear/Construction Oraft RFP Comments.

Cantractor hired is with a one-step RFQ. There is little material Draft Engineer/Construction Conlractor leam conlract
needed for a design criteria package [which compresses the commenLs.

procurement cycle] and the basis of selection is focused on Evaluation surmmary and recommendation for the selection of

the Engineer/Construction Contractor team,

TELLURIDE REGIOHAL WWTP MASTER PLAN ADVIEOR
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IMPLEMEN

wmle respecrmg budget constraints.

The goal of the
implementation plan is

to provide a detailed set of
next sleps—a prioritization
of recommended steps far
the project describing an
implementation pathway. You
have already invested in developing

a plan to meet luture objectives

and we want to leverage these

efforts to reduce cost and schedule
irmpacts associated with re-work™. To
confirm the recommendations in the 2017
iWaster Plan and development of a 5-year
irmplementation plan we have outlined the
four steps of our approach—basis of design,
plant hydraulics, developing solutions, and
implementation planning.

BASIS OF
DESIGN

HYDRAULICS

Basis of Design

SOLUTIONS

PLANNING

TATION PLAN AND PRELIMINARY DES

We will deliver a phased implementation plan to meet capacity expansion requirements,
discharge permit compliance goals as well as satisfy mountain construction boundaries

= Evaluate existing hydraulics and develop
a hydraulic model
* Contemplate alternative flow paths for
optimize enargy efficiency
= Liguid stream recommendations and
preliminary proc
= Solids stream re

Design and Permitting Schedule
S-year Phased C truct an Plan
.n-".l"ll'tl.lﬂ'l:ﬂ‘ai All

4500
Oramatic growth in flows and
espeniallygnrganic loads 1o the m,} ________ J ,__i T T oo Rated Max. Month Load Capacity (3708 ppal___ IJ
TRWWTP were discussed inthe  * | : - '
2017 Master Plan and serve as o - g h' '|} 'K S . B T el -
a call to action. While not yetan K | l _‘I ‘ !
gmergency, initiating this facility \ " ';,-,,if‘f \ r A | ]
expansion is pressing and a . N .,wi.-‘“ & ﬁli il .ll ¢ T !l‘ ‘ ‘1 lf
well-structured plan is crucial 1o Tl L ™ l, L _ ‘ f ‘ ' il 1 I,‘ A
getting the necessary capacity . P lfr“I .
improvements in place. You are ' R *~ wh d '
already aperating your facility =
hE"f’ﬂT'l[j COPHE's wastewater 1.-1“.-:1]15 FLOME WS ANENE  SLENE BLE Nhmn o AmE FENE WENE  EmE 12es

planning trigger {80 percent of
rated capacity) and were quickly
approaching the State's capacity
expansion trigger (95 percent of rated capacity) as of the 2017
Master Plan. Construction capacity improvements will nesd to
be operational before the Tacility reaches 100 percent capacity
—likely by 2023/2024 based prior projections.

Prinr

VRS-0 BXDEIELN DG e,

We have analyzed the previous flow and organic (BOD) load
projections from the 2017 Master Plan. This evaluation is now
over five years old and lacks a comprehensive evaluation of
influent nutrient lnading that will impact how the Town plans
and designs for Regulation 85 and Regulation 31 effluent

E\Pursuisi]
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nutrient limits. We suggest revisiting flow projections and
capacity needs with you to define the exact near-term capacity
raling that matches growth projections, and a logical modular
facility expansion considering economies of scale. While

the definition of the average daily maximum manth flow
(ADMAMF} and load conditions is impartant for demanstrating
rated design capacity with COPHE, the definition of the future
peak hour flows and |pads from peak tourist seasons ars

also critical for design. We have experience in quantifying
infiltration and inflow (I/1) contributions and separating these
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fram peak hydraulic flow projections. We also are adept at
characterizing the touristic nature of mountain communities
tn ensure you have adequate capacity and flexibility to
confidently respond to seasonally varizble conditions.

The effluent design conditions are equally as critical as

the influent design canditions. Targeting future anticipated
effluent limits as part of this effort, reduces the need for
another significant capital project within the 20-year planning
horizon. Additionally, reducing nutrients in the near-lerm
allows the Town to take advantage of the voluntary incentive
program offer by COPHE to possibly defer Regulation 31 limits.

Your discharge permit issued December 2020 includes a
number of new limits, such as the 2026 potential dissalved
Copper limit. Other near term regulatary concerns (o
consider in the planning effort assuciated with this project

are summarized below. Due to the costs associated with
construction in remote mountain communities and the small
foatprint of the existing site you need reliable, efficient
technology to achieve future requlatory requirements. Our
team recommends prioritizing anticipated tuture effluent limits
as d component of this expansion project to recognize cost
savings and capitalize on effluent limit incentives from the
voluntary incentive program.

COPHE has a current back log of several months. The site
application will nead to be published and reviewed for
commaenting by a number of reviewing agencies before COPHE
will start its review. To keep the project on schedule, we

need to hit the ground running with an updated flow and |nad
evaluation and gain clear consensus with your stakeholders. A
redefinition of the project later on can significantly delay your
schadule,

Regulation 85 - The nutrient reductions required

by Regulation 85, "Nutrients Management Control
Regulation,” are implemented through effluent TIN and TP
limits as a running annual median of 15 mg/L and 1 mo/L,
respectively. Regulation B5 implementation is delayed
until December 31, 2027 for dischargers who discharge
10 a low priority watershed, like the TRWWTPE Planning
far Hegulation 85 limits at a minimum are recommended.
Your permit also includes a daily maximum TIN limit of 17
mg/L that is etfective starting in 2025. We anticipate the
Town will receive nutrient limits as part of the next permit
renewal cycle with limits effectiva starting belween the
years 2027 and 2029.

Regulation 31 - During the Regulation 85 and
Regulation 31 Rulemaking Hearings in 2017, the State
delayed adoption of TN and TP standards for rivers until
2027, Anticipated future nutrient limits under Regulation
31 therefore remain uncertain. We will wark with the Town
to define anticipated future effluent nutrient discharge
limits required to meet the Regulation 31 instream
standards, assuming the current dilution credit and the
available instream background paollutant concentrations.
TN and TF limits associated with Regulation 31 would
likely become effective as annual median limits sometime
between 2032 and 2034 based on the permitting cycle,
assuming no earned credit under the Incentive Pragram.

Metals - Your COPS permit lists monitoring requirements
and limits for several melals. While you currently meet the
limits far most the listed metals, your seasonally variable

elfluent copper concentrations (typically 15 to 20 pg/L)
exceed the future limits starting in 2026 {12 pg/L 30-day
average and 0,95 pg/L 2-year averagel. Your last Master
Plan provided a first glimpse at some possible solutions,
but did not yet conduct a systematic process analysis,
predict the cost-effectiveness of proposed alternatives, or
develop a practical plan for how o implement solutions
at the TRVWWWTP. The good news is that you are already
proactively working with LRE on your current and future
effluent permit compliance. We will coordinate and verify
effluent copper compliance assumptions with you, LRE,
and COPHE, while conducting an evaluation in-parallel

on what technologies can meet your effluent permit
requiremants should additional treatment be needead.

Temperature - In compliance with the new permit
requirements, your facility is currently conducling
temperature manitoring in the final effluent and likely
inthe San Miguel River. As a result, the Town may
receive temperature limits as part of a future permit
renewal, should the decision be made that there is
reasonable potential for the facility to cause or contribute
to an exceedance of the water quality standard for
temperature. Our team is familiar with efficient
wastewater cooling technologies currently on the market
and has worked with other Colorado facilities to identify
and evaluate opportunities to meet future effluent
temperature limits. We will bring this experience to bear
on this project and provide solutions to replace the aging
temperature recovery system currently installed at the
TRWWTP

Basis of Design Task Workshops and Deliverables

* Workshop 1: Kickaff, Vision, and Site Visit,
* Technical Memorandum: Basis of Design.

A e luride ST A MamerP e Pragl 2 -octid-dpproach-r ined

TELLURIDE REGIONAL WWTP MASTER PLAN ADVISOR




et asra s s a2 A2 R A R A A A R R A R R N R N R XN N N R N X R X XX Y X

Developing an optimized wmmm
of the existing facility allows us to unde

hydraulic bottlenecks and eva!uaié aﬂarmﬂm
flow pathways to reduce energy consumption
and minimize future O&M costs.

The existing facility was constructed in three phases belween
1887 and 2001. Our evaluation of the existing hydraulic

grade line and future hydraulic grade line will evaluate site
layout opportunities and options to reduce multiple paints of
pumping through the TRWWTE. To characterize the existing
facility hydraulics, bottlenecks, and site limitations, as well as
opportunities far hydraulic optimization, this task includes the
following components:

- Site survey: We will partner with local surveyor, Bulson
surveying to develop a site survey which will be used
during optimization of the site layout, confirmation of critical
structure top of wall elevations, and water surface elevations
(WSEs) during current fiow conditions for madel calibration,
The developed site survey can also be used by the Engineer/
Construction Cordractor team during design and will expedite
the next steps for the design team.

Raw sewanpe lift station and headworks review: Our
team will review available equipment information and
facility assessmeants to understand reduncancy, equipment,
and operational shortcomings and wiork with the Town in

developing a path forward for an efficient and reliablz inflluzni

pumping and headworks configuration,

Laroll's internal hydraulic modal 15 an Excel based program specifically
desigred for evaluation of wastewals: tregtment plant hydraulics.

through thi

product that

To madel the hydraulic and energy grade il I
lines through the facility we will use |_— System Curve — Pumg Curve (890 rem]  — Pump Curve 700 rom) |
our Hydraulix® modeling software. The a0 | - SR e [ =
program estimales the WSEs at a given I i
point in the orocess stream by creating a - . ‘
5 - 5 el | =
hydraulic profile of the entire treatment '
facility. This process is a fundamental Bising influsnt ump Eire '
. ; L - Fairbanks porse 20-WT5H -
step to understanding the opportunities g 4° Be o
to reuse exisling infrastructure while } '
minimizing risk and complications durin 0 —-—!lc--——---— =5
" EI P d | B e
construction. ' -
\ 13.7 mgd
Plant Hydraulics Task Workshops u " - '
and Deliverables ‘
] . .. . 10 s b

Workshop 1: Kickoff, Vision, and Site

Wisit.

Workshop Z: Liquid Straam @ ] -

Recommendations and Hydraulic g B p Fh:,um apee Lt Ini

Grade Line. i

Technical Memorandum #£2 - E KfStng I it o el dedaife hydaali analesis will 28sess pomiing requirsents,

Land

and Firture Hydraulic Maodel.

IWTPWerer Pt Proonld 21 mei

W-appacharinen

 and fow ranges.
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Our head start will allow us to rapidly assess existing assets for replacement or optimization, as well
as streamline the overall design direction for your facility to meet your short and long term goals.

Qur team has visited the facility and has worked with your staff to explore preliminary design conceplts lor the proposed
expansion retrofit. Key aspects of the proposed improvements are shown an the figure below. The concepts below will be
dizcussed in a workshop with Town staff in a collaborative fashion, with the goal 1o obtain ideas from Town staff and work
towards a future vision that meets the near and long term goals.

Key Retrofit Features to Make this Project a Success

Secondary Clarifiers

= Re-purpose existing clarifier 1
for membrane Lrain installation.
* Consider existing clarifier volume

for equalization or potental solids
thickening process.

L ERETING
| GLOAIFER KO, 1

i i
| ENISTING

Aerobic Digesters

= Determine end use goals for
solids.
* Expand digestion capacily with

reusa of existing aerobic digester ™ |« Potential conversion of oxidation

basin infrastructure.

* Consider existing inlrastructure
for additional solids storage.

Dewaterin o
J Headworks/Preliminary
* Review Parkson Rolary Drum Treatment
thickenars,

= Add fine screens to protect the
membranes.

|+ Evaluate volule dewalering ;
PFDEESS.

= Further evaluate the need for grit
removal or possible variance
request from COFPHE.

» Evaluate lncation for new
headworks and aliminate double
pumping, for long-term energy
Savings.

« Confirm adequate capacity,
redundancy, and storage tor
design period.

* Improve operalor health and
safaty with improved
containment, conveyance, and
treatmenl of odars along with
improvaed air quality into the
DpErators Spaces.

EXIETING
GLARIFIER KO, I

Administrative Building/
Lab/SCADA:

-1 = Evaluate space previously
used by animal control for
administrative services.

EXSTING EAISTING
DAIDATION DTCH | OXDATION DTCH
i3 ND. 1

CABGAL ) :
samace | * ldentify aptimal approach to

contrals integration of axisting
R and new equipment.

| = |mprove SCADA to include

laboralory dala inlegraled with
analogue parameter trending,

UV Disinfection

* Increase UV capacity far
- WANTP expansion and provide
‘ . redundaney Tor critical
| disinfection process,
» Pontential UY optimization after

Oxidation Ditches membrane trealment for lower
lifecycle costs.

ditches to four stage biological c :
nutrient removal process to meat Raw Sewage Lift Station

Tulure permit limits,

+ Consider hydraulic improvemeants
= Delermine best use of any volume in canjunction with headwarks

k'S ER e Pl Prop e 2 indd - A preast 4 Lindd

not neaded in this project. | planning to eliminate pumping

| inluent wice and improve
system redundancy, operability,
and staff health and safety.
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MBR technology will maximize the reuse of
existing infrastructure, provide exceptional
effluent water quality, and defer capital

expenditures.

The Tawn of Telluride is at & crossroads with the selection
of the future technalogy to meet nutrient limits at the
forefrant of that decision. There are several oplions which
have been presented in prior reports and certainly meetings
with parties interested in participaling in this expansian
project. Some of the aptions available to the Town are:

« Granular Sludge {such as Neredal.
= Moving Bed Bioreactor Reactor.
» Membrane Bioreactor.

New Fine Screens !
1 will be required to protect

the membranes but will
also benefit operation by

| reducing the amount of debris ‘

Each of these options hold the potential lo upgrade the
axisting oxidation ditch to meet the stringent nutrient

requirements. Our analysis suggests that an MBR is the
mosL suilable pathway forward for several key reasons:

' Proven aperation in cold climates,
" Proven ahility to meet stringent nutrient requirements.

Proven intensitication approach that is not bleeding edge
and reduces risks Lo the Town.

\ Ability to get best value pricing by using open platiorm

membrane equipment approach.

Ability to modify the existing facility with the lowest cost
and least interruptions to the existing plart.

Oxidation Ditch Modifications into an MBR
meets Telluride's Future Permit Requirements

n ang phosahons!

AAS and IMLR Bates and
[ Return Locations
Allows testing of alternate

AAS & LR approaches to prevent
oxygen poisoning and aptimize
canditions in anaerobic/anoxic
zones. For example, high-rete RAS
refuen to aerobic zones and
twa-stap lower MALR return from
aerohic to anoxic, and anoxic to

anagerabic zones, as shown here.

that gets into the plant,

Swing Zones . Modify to using stainless stoel |

Allows testing ' 2 haffles allows for added fexititty if

the benefits of in the fulure you need to reduce or
adiusting Pre-Anoxic expand the sizes of zones. You are
and Post-Anoxic zone A notlacked into the configuration.
sizing for seasonal i ' [
condifions, | _l

ARGY 9
NRCY Methanol

From Primary
Clarifiers

Fine Screens Anzerobic  Pre-Anoxic

Post-Anouxic Membrang

vherabic Zones To Permeate
Zonz fones : Zones Tanks Storage Tanks
1 Biological
! Reacior Basing
RAS

4 Universal MBR Rack

BIP IRl iy

e e il W TP e Py a2 et - nachert
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Each membrane manufacturer provides a special rack configuration to accommodate their system’s

design. However, with a bit of additional design thinking, a universal rack system can be designed to
accommodate multiple manufacturers. This open platform approach will lat the Town select 8 membrane
supplier that is the best value and provide flexibility if in the future o adopt different manufacturers that may
advance this process. A key benefit is that the Town is not locked into one supplier’s configuration and platform,
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After the review of the alternatives our
tearn recommends proceeding with the
recommended membrane bioreactor [MBR)
strategy for a secondary treatment approach
due 1o the exceptional water guality, which
will achieve anticipated Regulation 31
etfluent limits, small footprint, and ability to
cgtrofit into existing infrastructure. The initial
proposal for these improvements involves
the installation of three (31 MER trains,
allowing an increase in treatment capacity
and improved effluent water quality within the
confines of the existing structures.

Solutions Task Werkshops and

Defiverables

« Workshop 2: Liguid Stream
Recommendations and Hydraulic Grade Line.

« Technical Memarandum: Liguid Stream
Process Recommendations.

Telluride VWYTP Design Criteria

70 70

2050 Design Exlsting Oxldation Proposed MER
Requirement Ditch Process Retrofit Procass

W Flowrate (MGD) ¥ Leading Rate ([ba/day in 10008}

gy oxidaEnion ditol and MAER retroilt

g gaoariunities fa reuss existing

PR R Ly (L e
@ BFEraunGg ang GrEanin K1
o ORI

mfrasriue,

g capacity of the axfsl)

TionT emonstals

Tl

fiz flie 2000 ifg
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BENEFITS OF PROPOSED MBR RETROFIT

Optimized Operation and

Maintenance Costs
An hiological nutrient removal MBR provides state-
af-the-art biological process design minimizing
chemical consumption. The process incorporates
pre- and post-anoxic biological zones that minimize
alkalinily consumption by returning half of the
consumed alkalinity during the denitrification
process. Also, the inclusion of an upfront
anaerobic biological rone allows the proliferation
at polyphosphate accumulating organisms that
facilitate biological phosphorus remaoval to minimize
the amount of coagulant needed to reach the
effluent criteria. Finally, control and monitaring
systemns can pravide real-time feedback loops and
customized metrics to ensure consistent visibility
an chemical and power usage to identify areas of
potential savings.

Minimal New Construction

The higgest cost in any plant upgrade is
new construction. Our approach considers the
site-specific restrictions and building layout to

maximize reuss of the existing infrastructure. Care
has been taken to ensure that the system can be
upgraded without requiring significant additional
land development, significantly reducing the overall
project costs.

Existing Plant Integration

The retrafit plan ensures that the plant
will continue to operate at the required capacity
throughout the MBR upgrade. Membranes can be
installed in Clarifier 1 to avoid impacting the existing
plant. Oxidation ditches can be retrofitted and
cammissioned on a train-by-train basis to eliminate
downtime during the retrofit and avoid interrupting
the existing pracess.

Exceptional Water Quality

WMBRs have been recognized as a superior
wastewater treatment technology with effluent
TSS values near zero and the ability to virtually
eliminate BOD, phosphorus and total nitrogen. This
provides peace of mind that effluent criteria will be
consistently met, now and in the future.

B RTHHE Tl e Phste et g dppmaczh o Linds
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Advancing the process design as part of this
scope of work will bring focus to the Engineer/
Construction Contractor RFF, zero-in on your
goals and needs, and expedite project defivery.

The proposed upgrade approach requires upcating the
TRWIWWTP drawing set. Al the end of the project a full set

of as-built drawings will be provided to the Town that are
#inalized by the successful Engineer/Construction Contractor
Team. However, there are distinct advantages to creating
process focused engineering drawings in parallel with the
development of the Engineer/Construction Contractor RFF 1o
define the process design. The advantages include:

« Improved schedule — Moving forward with preliminary
design saves the time it would take to develap these
documents after the Engineer/Construction Contractor
team is brought on board.

« Facilitation of Hydraulic Grade Line Optimization
— The development of P&IDs and preliminary process
selection far the various unit operations is necessary o
complete Task #7 since the hydraulic profile is tied to the
unit nperations selected.

= More Representative Evaluations of RFP Responses
— Advancing the preliminary process design prior to the RFF
will bring focus to the RFP responses, improving the ability
10 make representative evaluations of the responses.

» |Improved Efficiency for Engineer/Construction
Contractor — A preliminary process design will allow the
successful Engineer/Construction Contractor to commence
immediately on other aspects of design such as structural,
electrical, mechanical and architectural aspects and avoid
the delays and distractions associated with a lack of
direction in regard to the process design.

Process Flow Diagrams (PFD)

The basis of design inputs established by our team become
inputs in the PFD where the general processes used 1o
achieve the effluent waler quality parameters established
within the basis of design can be proposed.
A PFD acts as a high level vision of how the
wastewater lreatment process functions.
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Piping and Instrumentation
Diagrams (P&ID)

The piping and instrumentation diagrams
are more detailed than the PFDs and identify
eguipment, valves, instrumentation and pipe
sizes. There is a significant advantage to
creating preliminary PRID drawings early
In the process hecause there are 50 many
: of design elements that cannot

10 & membrane tank is tied to the optimization of the Hydraulic
Grade Line and vice versa, Ultimately, a reasonable sel of
P&ID drawings brings mere focus to the RFP for the Engineers/
Construction Contractors and stakeholders looking to move the
project forward.

Layout Drawings for Priority Unit Operations

To optimize the reuse of existing infrastructure at the
TRWAWTE, we will conduct an evaluation of the available
spaces and their ability to adequately house new equipment.
We will model the proposed equipment in the existing spaces
atter field verification of dimensions to provide an assessment
ot process options at a ‘go/no-go” level. This step eliminates
iterations by the successul Engineer/Construction Contractar
team. It also feeds the constructability perspective regarding
installation restrictions such as limiting doorway or hallway
sives. Furthermore, and perhaps most impartantly, the
development of these visual propesed upgrades will provide
the opportunity for TRWWTP stalf te visualize the proposed
upgrades and provide comments early in the design process.
staff input is invaluable as the vision of the lulure treatment
process takes shape,

Process Controls and Integration

A process control narrative (also known as a tfunctional
descrigtion) is an explanation, inwords, of how the
equipment, valves and ingtruments interacl Lo Tunction as @
unified freatment process. It identifies process boundaries
and system reactions to various conditions. It is essentially a
summary of how the treatment system “should” work. This
docurnent will be developed to compliment the PFD, P&ID and
layout madels to clarify the manner in which the various unil
operations will interact. This is particularly important for the
THWAWTP staff to start to explore treatment processes they
may be unfamiliar with and provide comments and feedback.

Preliminary Design Task Deliverables

« Liguid Treatment Process Preliminary Design.

without PRID development.
the size of a particular pipe
t transport liquid from a bioreactor

BESTRY 2 P Propll22 1 ndd 19 Aiocrnzie -1 indd

Integrating now and existing squisment and procasses within g SCADA sysfem ensures wnifisd

systam movtoring a5 well a5 the appartamty 0 ake sdaniage of the latest SRADA piatfonms.
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We will consider a range of solids treatment and
hiosolids end-use options, so the Town has a
robust and flexible plan moving forward.

Secondary solids are sent to four aerobic digesters for
stabilization and are thickened by a rotary drum thickener
prior 1o conveyance to a recently installed volute dewatering
press prior to be hauled offsite. Class B biosolids are

hauled by a private contractor and are currently landfilled,
although the Town has entered a contract with 3xM Grinding
and Compost LLC for use at a compost facility in Olathe,
Colorado. TRWWTP's solids handling system has several
limitations, including thickening limitations with the RDT
and within the aercbic digesters, digester performance, odor
generation, redundancy, layout of solids processing equipment
(dewatering and thickening is on the opposile site af the site
from the digesters], and managing hauler's requirements.

Solids Handling Evaluation

Our team will evaluate your existing aerobic digestion process
alongside alternative stabilization scenarios to determing the
best fit for your facility in conjunction with your end use goals
of achieving a Class & or Class B product. Your latest master
plan provided an overview of digestion options, but ultimately
recommended a technology that was not successful during
pilot testing. While aerchic digestion may well be the best fit
for your facility given your existing infrastructure and lack of
primary clarifiers, our team will consider solids stabilization
apportunities that compliment your existing infrastructure,
planned sscondary treatment retrofit, and long-term salids
handling goals.

We recommend consideration of
the following alternative solids
stabilization approaches.

1. Aerobic digestion.

2. Autnthermophilic aerchic digestion (ATAD).

Aerobic Digestion

Your current aerchic digestion process results in a biologically
stable Class B end product. Aerobic digestion provides you
with a simple-to-operate stabilization approach that has

been proven at similar facilities across the country. While
maintaining this process would result in the lowest capital
cost requirements, it is critical Lhat your existing limitations
be addressed. Our team proposes considering several
optimization measures, including an improved agration and

mixing system to improve oxygen transfer, and recuperative
thickening.

3 Purs k= D DMES T buridesiiony | e le P anProc22 1) soctCd-Sppemch 1 inar

Our team’s history and experience wilh optimizing aerobic
digestion will give the Town the confidence that, if this
allernative is selected, plant staff will have a fully optimized
digestion facility that reduces operating costs,

Cur team's approach to optimizing
aerobic digestion at other facilities
reduces both capital and operating
costs. The following optimization
measures have been included in our
recent designs.

Autothermophilic Aerobic Digestion (ATAD)

An advantage of the ATAD system, which is a variation of both
conventional and high-purity oxygen aerobic digestion, is that
it has a small footprint and can generate Class A biosalids

it nperated in batch mode. The high temperature process
increases the piological activity and results in a relatively
shorl detention time |6 to 12 days). Adoption of this process
opens up the potential for creating @ marketable hiosolids
product for the Town, First generation ATAD systems installed
in the 1990's experienced recurring issues with undersized and
ineffective asration equipment, and inadequate odor control
systems. The second gensration ATAD process technology has
significantly improved mixing and aeration equipment, and
better odor contral.

TELLURIDE REGIDNAL WWTM MASTER PLAN ADVISOR




ATAD has been
successfully
implemented in
Colorada at the City
of Fruita and the
Eagle River VWater
and Sanitation
District (Edwards
Facility). The Edwards R axpandort their ATAR procass in 2676,
treatment facility

opted to expand their ATAD process in 2018, forgoing an
pyaluation of other solids stabilization processes given their
satisfaction with the technology (i.e., easier compliance,

less manitaring and recordkeeping, and less edor in the final
product). This high-temperature process is expected 1o resull
in a higher volatile solids reduction, in a range of 35 to 45
percent, which would reduce hauling costs.

(A A X X XXX XXX X X |

Dewatering

The recent dewatering improvements at the THWMAVTP to
incorporate a volute dewatering press has improved the
hiosolids product and reduced implications on cost and

end yse options due to liguid hauling. This modification is
anticipated to have significantly reduced hauling costs and
reduced the bollleneck associated with your existing holding
tanks. As part of the implementation plan, the capacily of
lhe existing equipment and any opporlunities to increase
process efficiencies and redundancy will be reviewed relative
to the proposed secondary treatment improvemnents and
solids production projections, Additionally, consideration
will be given Lo how the production of a dewatered cake
(and associated retumn flows) might impact the liquid stream
praocess. Qur team is experienced, not just in the design of
dewatering facilities, but working with utilities throughout
Colorado, from Montrase to Fort Collins, to ootimize their
secondary treatment processes for nutrient remaoval. We will
combing aur experience in both solids handling and nutrients
to maintain a whole plant perspective through this project.

By 5 .
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Biosolids Disposal/Use

An evaluation of digestion alternatives for the Town must
include capital and operating costs, ease of operation,
Hexibility lor maintenance, and your long-term solids hauling
and end use goals. For example, while continuing aerobic
digestion may have the lowest capital costs, this process has
higher solids generation, requiring additienal land for land
application and/or higher landfill tipping fees. On the olher
hand, conversion to ATAD or composting to produce a Class &
product would increase markelabilily for beneficial use of your
bivsclids and could open up markets closer to the TRWWTP

Throughout the country, we advise our clients that they
maintain alternative management practices to ensure that
their continued operation is not impacted by changes to

the land application site, weather, or other external factors.
Mowhere is this more irmportant than in our mauntain
communities. As part of this project, we recommend that an
evaluation be performed regarding the management practices
for Class A and B hiosolids to identify any cost savings
appartunities,

Uiversification of disposal options will provide redundancy

under adverse weather and other unforeseen conditions. This

Strategy could involve Class B land application in conjunction
vith the 3xXM compasting facility. A third standby option

may be to provicde an onsite location for extended storage of

biosolids to mitigate unanticipated avents.

Sofitls and Biosolids Management Strategy
Waorkshops and Deliverables

Workshop 3: Solids Process Alternatives and Biosalids
Management.

Technical Memorandum: Solids Pracess and Binsolids
Management Recommendations.
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Our team's de
improve cost ﬁ&
implementation costs starti
planning and desijgn, aﬁafdf

The praposed S-year plan is anticipated to he
investment for the Town. As such, developing co
you can have confidence in is essential

Our team’s approach tn cost estimating is specifically designed
ta replicate the pricing methods used by general cantractors
such as those expected o submit pricing for this project, This
includes the establishment of a dedicated team of full-time
astimatars who have all gained most of their wark experience ,
wrking for general contractors or specialty subcontractors This team
that facus on the water/waslewater market space. This by e;'gmatnr)g softiye
of experience allows our team to nat only anticipate the ::.msq:ﬁ“w an:: consi :
‘proper level of effort based on the complexity of the work, o prio?;ﬁzzsb udgn:ﬁ ide
but anticipates a contracter's procurement strategy, both of Sl hasushgu?.u ir{ﬁ;ﬂg
wihich are critical to predicting project costs. Our leam alsa relving on pubied il 1 |sa;fp||_ ach i
lands the importance of early cost certainty and works sonstuen pricing manuals cre
fly price what is shown in the preliminary engineering : Y.
hut also what experience tells us will be required

he intent of the design.

:liminary Estimate Intermediate Estimate Final Estimate

= Confirm/Revise Quantities ® Finalize Quantities and Prices
5 = Updated Pricing for Cost Drivers * Incorporate Prime Contract Terms
pé Including * Incorporate Site and Schedule * Adjust Contingency based on

Work Constraints Bid Risk
5 = Predict Fee Based on Anticipated
Bid Participation

BEBHAiTy Begins on day ona a00 remains priorty TIGUGROT TNE [rOCess.
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permit compliane
construction real,
constraints.

Our plan will develop a phased approach
availability constraints but prioritizes need
the justification to zllocate funds through the hy e
process. This project is unigue due to the remate lucation
relative to material suppliers and labor availability. The
complexity of mountain construction will play an integral
role in implementation planning as we consider BRQUENEING,
cost, varable influent conditions, and sile access for exterior
construction throughout the year.

prescribed by a prof

strateqy may be recom

schedule. Pre-selection of equip

selection process can also be used ta

= Develop a permitting plan to understand the required permitting, and construction while maintai
timelines for COPHE permitting and identifying the critical responsibilities with the project contractar
path submittals.

* Refine preliminary cost estimates and annual
expenditures based on the outcomes and recammendations
from the cost estimating process to provide annual budgeting
tor improvements,

= Conduct a constructability/project delivery analysis
for the project phases or targeted process construction 1o
determinge how best to achieve cost certainty while meeting
an aceelerated schedule when necessary.

* Develop a phased implementation plan that allocates
available funding to the most urgent needs first and while Equipment Acquisition Sirategy Deliverables

maintaining plant operation. * Technical Memarandum: Equipment Procurement Evaluation
implementation Plan Workshaps and Deliverables and Strategy Recommendation

The implementation plan incorporates the following
COMPONEnts:

= Workshop 4: Implementation Plan and Cost Estimates.
= Technical Memorandum; Implementation Plan.

Costs by Year (set Inflation to 0% to see unescalated costs)
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EXECUTION

Developing a vision and a thoughtful implementation plan lays the foundation and
"guard rails" to guide a successful TRWWTP expansion project. Maintaining our

advisor rofe through design and construction provides continuity and reduces rework.
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Dur team is committed 1o maintaining key decisions

made during planning through design, construction, and
commissioning. Upfront, clear collaboration, has proven to be
a winning formula for delivering fast-tracked projects cost-
effectively and on budget.
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Mahapsment

Key areas where our team has supported Owners during the
execution phase include:

= Project management.
document management [reparting).
warkllow and contract management.

= Risk mitigation/project controls.

= Interim design and GMP review.

= GMP centract negotiations.

= Construction management.

= Commissioning.

= Project completion/warranty.

CAROLLO'S TWO-STEP
AFPROACH TO AN EFFECTIVE
PROJECT CONTROLS STRATEGY

Identify the project risks.

Develop tailored collaboration
and management lools to
effectively manitar and
manage the project.

Carollo's project controls strategy is based on the process
of manitoring, contralling, and reporting on scope, hudget,
schedule, and quality, Effective managemeant in all of
these areas is critical ta managing averall project risk.

We recommend evaluating the scope of services during
design and construction for the professional advisor

alter selection of the project delivery method and
development of the implementation plan to understand the
services needed to best meet the project chjectives. For
completeness of this proposal response, we have included
costs for attendance at one manthly design or construction
meeting through 2026.

As your Professional Advisor, our focus during the execution phase is to help you efficiently
and effectively meet your goals—it's not about taking control of your project, it's about being
your trusted advisor and working as an extension of your team. We will ensure we have the
committed resources doing the right things at the right time. This means working for you in a
collaborative environment and never losing focus until your project is a success.

PHEN T neeAT Fazle Plar ProplE 2 il d-ap preactLindk
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Project Management and Coordination

Qur team's project management approach centers on a
collaborative process. Our project lead, Fraser Kent, will
provide the hands-on management experience required for 3
successful professional services advisor. Fraser is a technical
expert who will be intimately invalved with your staff and will
facilitate the daily technical direction of the project to move
this effort forward.

The workflow diagram and schedule presented in this proposal
illustrate the phases of work anticipated in 2021. The project
schedule on page 28 shows the timeframes for key project
elements, workshops, and deliverables anticipated curing the
first year of professional advisor services.

Our team's core value is delivering quality products to our
clients within the budget and schedule required. Our OA/QC
program is straightforward. We use industry experts not fully
engaged in the project who employ time- tested guality review
procedures and checklists for sach deliverable throughout the
project to ensure we meet our company wide standards and
your expectations. We have assigned number individuals as
the OC, each with different expertise. These individuals will
review deliverables prior to being submitted.

LJ W doads ineids srandard Gasis ot nla
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Draft Contract Review

Below is a summary of the requested modifications to the
Town of Telluride draft contract.

» Section 7.4 It is not possible to name additional insureds on
Professional Liability insurance policies. To make that clear,
we request the following changes:

+ Inthe 1st ling, insert “or Professional Liakility” after
“Workers' Compensation.”
» In the 6th line, delete "|and/or Professional Liability.”

» Section 8; This indemnification obligation should be in
accordance with CRS 13-h0.2-102 (Section 8la). To make this
indemnification obligation insurable under a professional

liability insurance policy and to bring it into cenflormance with
the noted statute, we request the following:

e

o In the 3rd line, replace: "if" with "to the extent,”
» In the dth ling, insort “negligent” before "act, amission,”
» In the Gth ling, replace "other fault” with "error”

o New Section 8.2; Unless attributable to gross negligence,
willful misconducl, or bodily harm, Consultant's liahility
shall not exceed the insurance limits required undar
this Agreement and neither party shall be liable for
consequential, indirect, ar special damages.

« New Sections: A5 shown below for inclusian,

Consultant shall complate the services required hereunder in
accordance with the prevailing standard of care by axercising
the skilf and ability ordinarily required of consuftants
perfarming the same or similar services, under the same or
Similar circumstances, in the State of Colorad.

Town shall fumish Consultant available studiss, reports

and other data pertinent to Consultant’s services; obtain

or authorize Consultant to obtain or provide additional

reports and 0ata as required, furnish to Consultant services

of athers required for the performance of Consultant’s
services hareunder, and Consultant shall be entitled 1o use
and reasonably rely upon all such information and services
provided by Town or others in performing Consulitant's services
hereunder, in accordance with the prevailing standard of care.

2 ESTIMAT

| B VM I

Consultant has no control over the cost of fabor, materials,
equipment or services furnished by others, over the incoming
waslewater quality and/or quantity, or over the way Towns

DHE el undeiss® T Fiaziet e Prop Dz ind 405 Dol Corinas e ev, ndd

plant(s) and/or associated processes are operated and/or
maintained. Data projections and estimates are based on
Consultant’s opinion based on experience and judgment,
Consultant cannot and does nof quarantes that actual
costs andsor quantities realized will not vary from the dala
projections and esfimates preparad by Consultant and
Consultant will not be liable to and/or indamnify Town andy
ar any third party related Lo any inconsistencies betwaen
Consultants data projections and estimates and actual
costs andsor quantitics realized by Town and/or any third
party in the future, except to the extent such meonsistencies
are caused by Consuitant’s neghigent performance
herginder.

Consultant is not responsible for damage or delay in
performance caused by events beyond the reasonable
contral of Consultant. In the event Consultant's services
are suspended, delayed or interrupted for the convenignce
af Towi or delays occur beyond the reasonable control of
Consultant, an squitable adiustmant in Conswifant’s time
af performance and cost of Consultant's personne! and
subcontractars may be made.

Cansuftant shall not be respansible for warranties,
guarantees, filness for a particular purpose, breach of
fiduciary duty, loss of anticipated profits or for economic,
incidental, liquidated, or consequential damages to Town

or any third party arising out of breach of contract, delay,
tarmination, or for professional neqligence. Additionally,
Consultant shall not be responsible for acts and decisions of
third parties, including governmental agencies, other than
Consultant’s subconsultants, that impact project completion
and/or Sucess, '

PAT

The services fo be perfarmed by Consultant are intended
solely for the benefit of Town. No person or entily not a
signatory to the Agreement shall be entitled to rely on
Consultant's performance of its services hereunder, and no
right to assert & claim against Consullant by assignment
of indemnity rights ar otherwise shall accrug fo a third
party as & resuft of the Agreement or the performance of
Consultant’s services hereunder.

TELLURIDE REGIGNAL WWITP MASTER PLAN ADVIEDR




Schedule

Notice to Proceed (March 19, 2021)

! Project Management and Coardination | ;

' Project Management Data Requisitions, Collection and Review _‘?—‘1!.’
Kickoff Meeting and Warkshops '

 Procurement - Engineer/ Construction Contractor RFP

i Determination of Project Delivery Method

Develop RFF Approach and Required Materials for Inclusion

Review of Draft RFP and Engineer/Contractor Procurement Contract |

Issue Engineer/Contractor RFP

Review Proposals, Interviews, Provide Recommendation and Award

Implementation Plan | '
Confirm Basis of Planning ﬂ

i Evaluate Population and Historical Flow and Loading Data -

: Develop Projected Flow, Organic, and Nutrient Influent Conditions TREMD
Regulatory Boundary Conditions [Effluent Criteria) [ ER AT g

Existing and Recommended WWTP Facility Hydraulic Grade Ling
| WWTP Liguid Stream Approach
i Develop Liguid Treatment Process Design Summary
Preliminary Drawing and 3d Models _
Preliminary Equipment List i
Solids Handling and Biosolids Management Approach
Implementation Flan
Equipment Procurement Alternatives and Recommendations
Execution | ' i
Design Review Services
Construction Phase Services

PROPOSED PROJECT SCHEDULE

VWith a commitment to providing a timely and responsive schedule, we assume a start date of
March 19, 2021.

The schedule provided above shows our proposed warl for 2021, with an approximate schedule
through the 2026 implementation time frame, Qur team will work with the Town during project
initiation o finalize the schedule, including key deliverables, site visits, and workshaps, Work and H
completed in 2027 for the Imolementation Plan will further dictate the remainder for the project :
schedule.
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Fee for Project

SES
i E
5 § -
0 0 RID - < o §
- . £ -4 4 w
R [] i A i E & E 7]
ABOR HOURS AND N Sy = 3 &
iz | T = z
£ 05 & g =
i
Project Management and Coordination ! 52,500 56,600 §4.200 $47,500
Project Management, Dala Requisions, Golleclion, Bad 624 58,744
Project Coordinglion and Fragress Feporting (B Mg R4 Fald 53650 |
Wonthly Coordination Calls (9 Months) 418 el 5400
Warkshap 1 Kickoff Project Delvery Approach #1.274 56518 F7RAG PEVE33
Flan EngineeriConstruction Contractor RFF {Task 1] 32,000 50 $2,000 $31,500
Diczbermination of project delivery methad Sa5E bk 55,580
Develog REI° approach and required matenals for £330 B5EA B934
Rz of drafl RFF and EngineseGaaliacion Prac, ju72 BET2 5,760
Heview proposals. interviews, prowds recommend, #3520 F20 $4.120
Implamentation Plan (Task 2 - 4) | § FI8T00 50 818,700 §271.800
Evaluate IPozulstion end Historizal Flow and Load a47e 572 58,044
Dewslop Projectad Flow, Organic, and Mutrient Infi 524 S 53,4920
Regulalory Boundary Gondilians (FMeenl Grileis) e FE0 55062
D {Cral) Besis of Sianning 220 520 $7.724
D7 (Finall Basis of Planring G364 F3u4 ¥4 DEE
Develop axisting W11 Hyzraulic Model F124s F1.245 £18,502
Faathuade altezrmalive fow configualions (assume 3 51.144 1144 HTETZ
O [Dval]) Hydraukic Modaling Evalvation feas prls 53,026
DF {Finei) Hydraulc Modeing Evaivatian F104 F104 1,304
VWAATE Liguid Slream Approash #1144 1,144 515,257
O3 {Draf) Liguia Bireant Pracess Recammend s832 Faa2 511,168
04 {Finai) L 2520 S92 57,124
Workshop 2 - Ligoid Sirearm and Hydraulls Gra BETE HETE 310,555
Frafiminary Process Design Bipe S350 350,126
Soida Handing and Biosolids Management Appro_| 1170 51,170 317,186
D4 {Dralti} Soiids Frocess and Slasoids Mana G346 F4Fi fa 188
D4 (Finall Eoiids Process and g 5221 s221 35,101
Workshag 3 - Boigs Process end Siosodds Mg ETED STAD $12.280
Implerrentation Plan ¥R §oaz 315,524
D5 [Oral)) irmpiesmentalion Pian $410 $210 515,026
05 (Finail i Fand FA6E 5 505
Wiarkshop 4 - implemertafion Plan wirfual) 31,014 #1014 515.07E
Fruipment Procursment Evalustion and Straleny 5390 s320 SG,262
O (D) Ecquipment Procyrement Evalealion FE0E LhE 53,048
C8 [Finah Egquigmen! Pracurament Evalyabon 120 Fian $2,050
Execution {Task §) §3.100 &l $3,100 548,700
Monthly Design Frogress Meetings (assumed 24 4 Sz Fi.248 519.4BE
sontaly Constucton Prograss Meetngs (anlicipg 51472 56,618 .87z B2 232
PROJECT TOTALS ] 526300 | $5.500 | $33.000 $395,800
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Deliverable

Contracted
Date

Revised
Date

Reasons for Delay

Comments

TM 1 - Basis of Design

Apply for PELs

TM 2 - Hydraulic Modeling Evaluation and
Recommendations

TM 3 - Liquid Stream Process Recommendations (H,O
Innovations)

Workshop 2 - Liquid Stream and Hydraulic Modeling

TM 4 - Solids Process and Biosolids Management
Recommendation

TM 5 - 5 Year Implementation Plan and CIP

Workshop 4 - Implementation Plan Review

TM 6 - Equipment Procurement Evaluation and
Strategy Recommendation

7/29/2021

8/6/2021

8/27/2021

9/22/2021

10/5/2021

11/19/2021

12/1/2021

12/21/2021

8/26/2021

8/19/2021

9/2/2021

9/16/2021

On Schedule

On Schedule

On Schedule

On Schedule

On Schedule

* Received final influent flow data required for calculating peak hour and peak
instantaneous factors on August 11 from BHEC (originally requested June 30)
* Received direction from Town regarding design flow and load on August 5

* Received decision on design flow and loading on August 6

* Received final equipment headloss information on 8/6/21

* Providing a week between submitting TM1 and TM2 for Town review for initial draft

* Second draft will be submitted with the liquid stream recommendation to incorporate
the hydraulic evaluation for the proposed alternative.

TM is unlikely to capture the permit modifications that are anticipated from the CDPHE in the regulatory update.

Package will be ready for Town to submit to CDPHE after Town review and input

This draft will only cover existing hydraulics at the facility for 2.1 mgd and the proposed design capacity of 2.3 mgd. The
hydraulic evaluation for the recommendations will be developed with H,O Innovations during the Liquid Stream Approach TM
and submitted to the Town for review.

Pending delivery of solids projections from liquid stream recommendations are provided by September 1.

Pending scheduled delivery and Town review of TM 3 and TM 4 as information developed for these deliverables are inputs for
the implementation plan, cost, and sequencing.

Understanding of Town's bond spending requirements in 2022 is also required to complete this task. Originally requested on
June 18, 2021

Pending scheduled delivery and Town review of TM 3, 4, and 5 as information developed for these deliverables are inputs for the
strategy to procure equipment.

Understanding of Town's bond spending requirements in 2022 is also required to complete this task. Originally requested on
June 18, 2021
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PART 1 - JULY 8 PART 2 — JULY 13 PART 3 - JULY 14

1.

/I Kick-off workshop(s): agenda(s)

Welcome and Introductions [10 min.]
= Introductions
= Agenda Overview

Surveyor Site Meeting [60 min.]

2. Project status, workflow, schedule [10 min.]

= Meeting Objectives 3. Basis of Design [20 min.]
Project Information / Background / * Information request
Expectations [20 min.] »  Influent projections

= Team contacts = Regulatory overview

= Communications

. Scope, Workflow, Schedule 4. Project Goals and Objectives [90 min.]

= Background
BREAK = Group Exercise

LUNCH
5. Facility Walk Through [2 hrs.]

Regulatory Overview [40 min.]
- Overview

- Liquid Stream

- Solids Stream discussion

Flow and Load Projections [50 min]
. Population projections
. Influent flow and load Conditions

Wrap up and coordination for next week

Alternative Project Delivery Method
Selection [2 hrs.]

. Summary of Project Goals/Objectives
. CMAR and Progressive DB
. Schedule Implications

LUNCH
Hydraulic Profile Model Development [60
min.]

. Review flow path

- Clarifications

. Required field verification

Field Verification [2 hrs.]

Workshop wrap up [60 mins.]
1. Goals

2. Selected ADP Method

3. Schedule

4. Next Steps and Action Items

N

SN
oo

7/8/2021
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// Today’s meeting objectives

Kick-off project and review scope, fee, and
preliminary schedule

Review projections and influent conditions

Discuss regulatory scenarios
- Review of data and data gaps

Confirm agenda for next week’s site visit

Project Information

AFalBRRlatilatl
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|
/I Primary project team contact list

Contact Name Project Role Phone Number Email Address

Paul Ruud Public Works Director (970) 728-3077 pruud@telluride-co.gov

Karen Guglielmone Env. and Engineering Manager (970) 728-0190 kguglielmone@telluride-co.gov
Katie Doody Water/ Wastewater Manager (970) 708-4862 kdoody@telluride-co.gov
Joyce Huang Town Engineer (970) 728-2169 jhuang@telluride-co.gov

H,O Innovation

Project Manager (289) 813-5533, ext 103  fraser.kent@h2oinnovation.com

Fraser Kent

Leanne Miller Carollo Project Manager (720) 878-8465 Imiller@carollo.com

Andrew Gilmore Technical Advisor (602) 474-4214 agilmore@carollo.com

/I Project communication

Funneling communications
= Decisions — through PMs
= Correspondence — carbon copy PMs

Data storage and sharing: Project OneDrive
= Wastewater Data

= Equipment Shop Drawings
= Facility Record Drawings
= Planning Documents

Weekly coordination calls — Thursdays 1:00pm

Meeting minutes, action items, decision log




A )
// Project Objectives and Goals — PSA Implementation Plan

- Select and solicit project delivery method and equipment procurement method(s)

= Minimize Town risk by selecting appropriate project delivery method, equipment
procurement strategies, and development of appropriate contract documents

- Create a hydraulic model for the facility
= Understand expansion project optimization opportunities
- Develop an Implementation Plan for the TRWWTP Expansion
= Provide pathway for liquid stream and solids stream improvements
= Cost effective solutions to achieve capacity and regulatory requirements

= Re-use existing infrastructure where practical while improving process efficiency,
operability, and facility redundancy/ reliability

= Understand complex mountain construction constraints to create a plan that achieves
expansion goals, timeline, and cost within these constraints

Filename.ppt/7

/I Project workflow

Alternative Project Delivery Procurement

Project scope, workflow, and anticipated schedule is HIGHLY
dependent on selected project delivery method and schedule for
design team onboarding

y TM 1 > TM 2 > TM3 and 4 > TM5and TM 6
» Kick-off Meeting > Workshop 2 > Workshop 2 and 3 > Workshop 4

7/8/2021
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Interim deliverables and workshops opportunity to provide
input and direction

Define the interim deliverables
How to review and provide input
Addressing your comments
Final versions

DELIVERABLES AND WORKSHOPS

1. Six (6) Tech Memos

2. Four (4) Workshops
3. 2-Day Site Visit TMs, workshops, and other deliverables

are used to create your vision.

Interim deliverables and workshops opportunity to provide
input and direction

DELIVERABLES WORKSHOPS

« TM 1: Basis of Design (July) - WS 1a: Basis of Design (virtual)
« TM 2: Hydraulic Modeling Evaluation (Aug.) - WS 1b: Site Visit and Kickoff Workshop

« TM 3: Liquid Stream Process
« TM 4: Solids Process and Biosolids

« TM 5: Implementation Plan (Nov.)

« WS 2: Liquid Stream and Hydraulic
Recommendations (Sept.) Model (Virtual)

« WS 3: Solids Process and Biosolids
Management Recommendation (Oct.) Management (Virtual)

+ WS 4: Implementation Plan (Virtual)

« TM 6: Equipment Procurement Evaluation

and Recommendation (Dec.)

7/8/2021



ADP PROCUREMENT
DOCUMENTS AND RFP

BASIS OF DESIGN

HYDRAULIC
MODELING

RECOMMENDATIONS

IMPLEMENTATION
PLAN / PRIORITIZE

Schedule and Key Milestones

*
*
xSk

* %

11

> TM 1 Draft : July 29

> WS 1: July 8,13 - 15

Project schedule — 3 month look ahead

JULY AUGUST SEPTEMBER

> Apply for PELs: Aug 1* > TM 3 Draft: Sept 15
> TM 1 Comments Due: Aug 6 » TM 3 Comments Due: Sept 30

> TM 2 Draft: Aug 27 » Workshop 2: Sept. 22 (virtual)
> TM 2 Comments Due: Sept 3

12
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Regulatory Drivers and
Scenarios

// Current effluent permit limitations

Parameter 30-day 7-day Average DET])Y 2-Year
Average Maximum Average
30 45

TSS (mg/L)
BOD; (mg/L) 30 45
E. Coli (#/100 mL geometric mean) 224 448
TRC (mg/L) 0.02 0.032
Total Ammonia (mg/L) 1.8t0 10 20 to 37 2.4 (Sept.)
Total Inorganic Nitrogen (mg/L) 34
17 (eff. 2025)

* Metals limits that are currently included in the Town’s discharge permit will be contested through
the permit modification, alternatives analysis, and discharge specific variance processes. These
limits will be summarized next week and incorporated into the final basis of design technical

memorandum.




Regulation 85 technology based effluent limits

Effective implementation date
- Sept. 30, 2012

Delayed implementation date
= Dec. 21, 2027

Qualifications for delayed
implementation
= Design flow greater than 1 mgd
but less than 2 mgd
= Existing watershed control
regulations
= Discharging into a low-priority
8-unit HUC watershed

~ HUC = Hydrologic unit code

Regulation 85 Discharge Limits

Parameter Annual Median 95th Percentile
TIN (mg/L) 15 20
TP (mg/L) 1.0 2.5

15

15
Voluntary Incentive Program for Early Nutrient Reductions
CDPHE's Voluntary Incentive Voluntary Incentive Program Effluent Targets
Program allows facilities to reduce Upper End
nitrogen and phosphorus in the I::l (mg/;/LL) 1;:99 g'g
effluent below Regulation 85 limits (mglL) : '
in exchange for an extended |  ENTERDATAHERE | CREDITS EARNED
RegU|atlon 31 Compllance SChEdU |e Annutl median :on:eitritinns Incentive credits earnedl
Incentive credits will be calculated _ .;.T% g Mf.;n“m MIEm Dicsts
for each calendar year based on the 2o 163 0 0
annual median of each pollutant. 02 7 0
2023 0 0
Incentive credits can be earned for 202 0 0
.~ uptoamaximum of 10 years if o L 0
; Qecreasing both nutrients. Tora monihs g [
2 Eligible Months 0 0 0
g Eligible Years 0 0 0
j 16
16
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Historical effluent TIN concentrations

e Eff NH4 = Eff NO3 + EffTIN
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Historical effluent TP concentrations

e Eff TP

Effluent Total Phosphorus, mg/L

X
NS

18

7/8/2021



7/8/2021

Regulation 31 Water Quality Based Effluent Limits
(WQBELSs) implemented after 2027

In-stream Requirement (Cold Designation) 1.25 0.11
M30s— MO « Assumptions
M:= - 30E3 flow data used in lieu of
Q2 1E5 data (conservative)
- Q1 = Upstream flow - Evaluated with and without
. Q2 = WRRF Design flow bifurcation

= 85t percentile of in-stream TN
and TP data adopted

- Q3 = Downstream flow
« M1 = In-stream background concentration
M2 = Calculated WQBEL

: The limits shown above were the limits included in
- M3 = Water Quality Standard the 2017 Master Plan

19

19

Regulation 31 Water Quality Based Effluent Limits
(WQBELSs) implemented after 2027

Total Nitrogen (mg/L) Total Phosphorus (mg/L)
In-stream Requirement (Cold Designation) 1.25 0.11
M3Qs— MO
Moo MO Y |
0> « Assumptions

= 30E3 flow data used in lieu of
1E5 data (conservative)

— Evaluated with and without

« Q1=25¢cfs/9.7 cfs
« Q2=3.2cfs
« Q3=57cfs/12.9cfs bifurcation

* M1=0.35mg/L (TN)/0.00 mg/L (TP) = 85t percentile of in-stream TN

. M3 =1.25mg/L (TN)/0.11 mg/L (TP)

20

20
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Regulation 31 Water Quality Based Effluent Limits
(WQBELSs) implemented after 2027

Condition (Current Design Capacity 2.1 mgd) Total Nitrogen (mg/L) Total Phosphorus (mg/L)

In-stream Requirement (Cold Designation) 1.25 0.11
Estimated Discharge Limit (with bifurcation) >1.94 >0.19
Estimated Discharge Limit (without bifurcation) >3.93 >0.44

« Assumptions

= 30E3 flow data used in lieu of
1E5 data (conservative)

— Evaluated with and without

« Q1=25cfs/9.7 cfs
« Q2=3.2cfs
« Q3=5.7cfs/12.9 cfs bifurcation

* M1=035mg/L (TN)/0.00 mg/L (TP) = 85t percentile of in-stream TN

. M3 =1.25mg/L (TN)/0.11 mg/L (TP)

21

21
Regulation 31 Water Quality Based Effluent Limits
(WQBELSs) implemented after 2027
ipr Total Nitrogen | Total Phosphorus
In-stream Requirement
(2017 MP design condition) 743 Sk
Estimated Discharge Limit
(without bifurcation, 2.1 mgd) > 88k =05
Estimated Discharge Limit
(without bifurcation, 2.5 mgd) > 8l =08
22
22



Regulation 31 Water Quality Based Effluent Limits
(WQBELSs) implemented after 2027
Total Nitrogen (mg/L) | Total Phosphorus (mg/L)
In-stream Requirement (Cold Designation) 1.25 0.1
Estimated Discharge Limit (with bifurcation) >1.94 >0.19
Estimated Discharge Limit (without bifurcation) >3.93 >0.44
® Eff Org N
< o x - Assumptions
g 5 Potential Reg. 31 TN Limit . .
s ol = 30E3 flow data used in lieu of
£ 10 — ——— 1ES data (conservative)
m - .t = . — Evaluated with and without
T R bifurcation
B g = 85t percentile of in-stream TN
: L P T s R R S R R S G and TP data adopted
g & \\%b S\.’\ éD‘\ ’b_\,’\, 0‘? 041\ é}.'lv 'DA‘.\» \\%ﬂ' u“n’ gan' 'S\n’
z EL A S A AR O AR L S A S -

Summary of potential future effluent nutrient regulations

Parameter 30-Day Average Daily Maximum Reg(glza:)t;%r)\ £ Re?~l12|8§g:)31
Ammonia (mg/L) 1.8-10 20 to 37
TIN (mg/L) 34 15/ 20
17 (eff. 2025)
TN (mg/L) ~3.5
TP (mg/L) 1/25 ~0.39

CDPHE WQCD could immediately jump to Regulation 31 implementation in 2027 (plus time for
negotiated compliance schedule)

[ 2020 52021 2022 > 2023 > 2024 > 2025 > 2026 ) 2027 > 2028 > 2020 > 2030 > 2031 > 2032 > 2033 > 2034 » 2035 4

. Current - New Permit - New Permit New Permit
¢ Permit - Reg 85 Comp. Schedule - Reg 85 Limits Reg 31 Limits
- Reg 31 Comp. Schedule 24

24

7/8/2021
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Flow and Load Projections

/I Flow and load projections — introduction

- Per capita flow and loading developed to project future influent
WWTP conditions

+ Population projections adopted from 2017 Master Plan
+ Projections developed for

= Average day annual (ADAF)

= Average day maximum month (ADMMF)

= Peak Week Winter (Oct thru Mar) (PWW)

= Peak Week Summer (Apr thru Sep) (PWS)

= Peak Day (PDF) LOAD

= Peak Hour (PHF) -

) ALIGN f
“ COMMUNITY
GROWTH

26

26



Flow and load projections — definitions

Condition A2 Purpose
Parameters

ADAF

ADMMEF

PWW

PWS

PDF

PHF

Demonstrating treatment capacity with units out of service

Hey el eees now and in the future.

Flow and loads CDPHE permitting and design treatment capacity.

Flow and loads . .
Demonstrating peak seasonal treatment capacity now and

in the future.
Flow and loads

Demonstrating hydraulic treatment and equalization
capacity now and in the future.

CDPHE for permitted hydraulic treatment capacity
purposes — selected processes.

Flow

Flow

27

27

Population projection for service area

22000
21000
20000
19000
18000
17000
16000

15000

Population Projections

14000

13000

12000

11000

Resident & Visitor Estimates for Telluride and Mountain Village

Adopted from 2017 Master Y
Plan _L?

2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
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// Historical influent flow data
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// Historical influent flow data — Peak hour
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Historical influent flow data
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/I Historical influent BOD; data
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/I Historical influent BOD; data
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Historical influent BOD; data
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Influent BOD; projections (including 2021 data)
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// Historical influent TSS data
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Influent Total Phosphorus, ppd

// Historical influent TP data
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projections
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Next Steps

AN

/I Recap Today’s Meeting Objectives

v Confirm agenda for next week’s site visit

v Kick-off project and review scope, fee, and
preliminary schedule

v'Discuss regulatory scenarios
v Review projections and influent conditions

v Review of data and data gaps

46
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Next steps / 30 day look ahead

- Town to complete information request
+ Finalize site visit agenda and confirm meeting locations
- Select project delivery method

= Revise project schedule
- Basis of design and PEL application
+ Hydraulic modeling
- Site Survey
 Draft TM 1 to Town July 29

47
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Technical Memorandum 1

BASIS OF DESIGN

1.1 Introduction

The Town of Telluride (Town) manages, operates, and maintains the Telluride Regional
Wastewater Treatment Plant (TRWWTP) for the benefit of the current and future users of sewer
service, which includes the Town, Mountain Village, and Aldasoro, Lawson Hill, and
unincorporated San Miguel County. Mountain Village participates jointly with the Town to provide
financial support for operation and maintenance of the facility. The current TRWWTP was
commissioned in 1988 and has complied with its statutory and regulatory requirements along
with meeting obligations as outlined in the agreement between the Town and Mountain Village.

Telluri

Figure1.1  Vicinity Map and Aerial of TRWWTP

The Town is committed to safeguarding the community's most vital resource, clean water. A
team of dedicated water professionals manage, operate, and maintain the wastewater
treatment systems in a fiscally responsible manner that ensures the protection of public health
and the environment. The TRWWTP provides reliable and efficient wastewater collection,
conveyance, and treatment service to approximately 12,000 people in surrounding service area.

The TRWWTP:

1. Provides treatment services for the surrounding service area and receives septic waste
from users not connected to the collection system in the surrounding area.

2. Treats wastewater flows at the 2.1-million-gallon-per-day (mgd) facility, which is
located at 12000 Colorado 145 (location shown in Figure 1.1). Effluent from the
TRWWTP is discharged to the San Miguel River.



1.2 Project Objectives and Goals

As part of the Town's 2017 Master Planning effort, expansion projects for the TRWWTP were
recommended to address increasing organic and hydraulic loading to the existing TRWWTP. The
purpose this memorandum and the additional memoranda supporting this document is to
develop a strategic implementation roadmap for achieving operational resiliency and reliability
to meet the wastewater needs of users within the service area through the 2050 planning
horizon in a strategic and financially responsible manner.

The primary goal of this effort is to develop influent and effluent design criteria based on existing
facility data. As part of this project, the Town identified seven objectives to guide the
development of the implementation pathway and the ultimate TRWWTP expansion project. The
main objective of the implementation plan is to recommend sequential improvements using a
holistic approach that:

e Revitalizes aging infrastructure to support long term operation of the new facility.

e Protects the health and safety of the community and Town employees.

e  Generates solutions that are forward thinking to provide options to address future
regulatory challenges.

e Streamline unit process efficiency to reduce variability and minimize staff attention by
leveraging operational and energy efficiencies

e Enhances facility automation and control by increasing connectivity and functionality
for process control, data management, and decision making by implementing the latest
technology standards.

e Develop project communication guidelines between the Town, engineer, and
contractor team to enhance project success and efficient delivery of the final TRWWTP
expansion project.

e Solutions are protective of and provides benefit to all environmental media (water, air,
land) by considering opportunities for enhanced sustainability practices through
resource recovery opportunities, renewable energy, and energy efficient processes.

1.3 Population Estimates

Population projections for this basis of design were adopted from the Telluride Regional
Wastewater Treatment Plant Master Plan (2017 Master Plan) (Stantec, 2017). The projections
were developed from 2017 through a 30-year planning horizon of 2047 and assumed a constant
annual growth rate from both residents and short-term visitors to the Town. Key findings and
assumptions from those population projections included:

e The year-round resident population of the service area is relatively small and has grown
at a rate of between 1 and 2 percent, annually.

e The available accommodations are likely to be developed at a rate that is consistent
with residential population growth.

e Projections for both the Town and Mountain Village assumed a 1.5 percent annual
growth rate for residents and visitors for the next 30 years.

Figure 1.2 shows the totalized resident and visitor populations during the peak seasons at three
annual growth rates over 30 years; 1 percent, 1.5 percent, and 2 percent. For continuity of
planning and at the direction of Town staff, this basis of design adopted these projections
assuming a 1.5 percent annual growth to estimate future flows and loads. Town staff approved
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the use of the 1.5 percent growth data, as it is consistent with observed growth in the service
area since the 2017 Master Plan was published.
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Adapted from the 2017 Master Plan

Figure1.2  Resident and Visitor Population Projections for TRWWTP Service Area

1.3.1 Future Impacts of Commercial and Industrial Dischargers

The 2017 Master Plan identified three additional sources of wastewater that impact flows and
loads into the TRWWTP, which will remain primary contributors into the future.

1.3.1.1 Septage

Septage will continue to be collected at the TRWWTP into the future. At this time, septage
haulers discharge flows into a manhole outside of the facility headworks; no storage is provided
to attenuate flows. The 2017 Master Plan recommended installation of a dedicated receiving
station consisting of an equalization tank and odor control treatment system, giving operations
staff the ability to control how and when septage is discharged into the plant headworks.

Based on several assumptions regarding the number of county septic systems, the gallons
pumped from each system, and the pumping frequency, the 2017 Master Plan used an annual
growth rate of 3 percent for septage flows into the TRWWTP. In 2047, the estimated septage
flows were 1,700 gallons per day (gpd) (average daily flow), 5,600 gpd (maximum month flow),
11,200 gpd (maximum week flow), and 56,000 gpd (peak day flow [PDF]). The projected
maximum month flow represents approximately 0.3 percent of the current rated hydraulic
capacity of the facility. The estimated 5-day biochemical oxygen demand (BODs) loads in the
2047 were 99 pounds per day (ppd) (average daily), 330 ppd (maximum month), 660 ppd
(maximum week), and 817 ppd (peak day). The projected maximum month BODs load represents
approximately 8.9 percent of the current rated organic capacity of the facility.

Given the comparatively low flow and load contribution to the TRWWTP on a maximum month
basis (as a percentage of the total flow and load), and the fact that the 2017 Master Plan septage
projections were based largely on textbook values and not actual sampling data, this basis of



design assumed that septage flows will increase at a rate proportional to the resident and visitor
population into the future. Septage flows and loads were not allocated separately as compared
to other contributing sources and were instead assumed to be represented in the combined
historical influent wastewater data provided by the Town.

During the design phase for the TRWWTP expansion project, septage flow data collected since
the completion of the 2017 Master Plan should be used to design and appropriately size the
recommended septage receiving station. For purposes of the implementation plan and
conceptual cost estimates in subsequent phases, the projections from the 2017 Master Plan will
be used for sizing purposes.

1.3.1.2 Commercial Businesses

The following subsections discuss the significant commercial dischargers identified as
contributing flows to the TRWWTP in the 2017 Master Plan. Town staff have indicated that there
has been no change to the commercial dischargers since the 2017 Master Plan was published.

Restaurants and Bars

The 2017 Master Plan assumed that the estimates of resident and visitor population account for
the flow and loading from this source; this assumption will remain consistent for this basis of
design. An exception is the discharge of fats, oil, and grease (FOG) from restaurants. By Town
ordinance, restaurants are required to install and maintain grease traps on their service lines.
Currently, haulers of FOG transport this material as far as Grand Junction for disposal. Long-
term, the Town is interested in considering opportunities to receive this waste at the TRWWTP.

Hotels and Laundromats

The 2017 Master Plan assumed that waste associated with hotels and laundromats are also
captured in the per capita flow and loading associated with the resident and visitor population
estimates. For continuity of planning, this basis of design has adopted the same assumption.

Boiler Systems

Another source of high strength waste that is commonly discharged to the collection system
comes from boilers used to heat buildings and infrastructure. The 2017 Master Plan noted that
the spent glycol-based boiler water is either discharged into the collection system or transported
by septage haulers to the TRWWTP during maintenance activities. Because the discharges are
associated with maintenance activities that are unpredictable in nature, no flow or load
projections were established in the 2017 Master Plan for this waste stream. It was instead
recommended that the Town develop a utility ordinance and public education program to
control the discharge of boiler waste streams in the collection system.

Given the comparatively low flow and load contribution to the TRWWTP, and the lack of
available data, this basis of design assumed that boiler discharge flows will increase at a rate
proportional to the resident and visitor population.

Brewery and Distillery

The Town is home to one brewery and one distillery. Currently, the waste streams from both
businesses discharge to the TRWWTP under an industrial discharge permit with required
monitoring, sampling, and reporting. Based on discussions with the business owners regarding
speculative future growth, the 2017 Master Plan developed projections through the 30-year
planning horizon for consideration against the current rated capacity of the treatment facility. In
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2047, the estimated brewery/distillery waste flows were 12,700 gpd (average daily flow),

19,100 gpd (maximum month flow), 22,230 gpd (maximum week flow), and 25,500 gpd (PDF).
The projected maximum month flow represents approximately 0.9 percent of the current rated
hydraulic capacity of the facility. The estimated BOD; loads in 2047 were 573 ppd (average daily),
846 ppd (maximum month), 1,025 ppd (maximum week), and 1,170 ppd (peak day). The
projected maximum month BODs load represents approximately 23 percent of the current rated
organic capacity of the facility. Note that these projections from the 2017 Master Plan assumed
that a 400 percent brewery expansion would occur at a new location in 2020, and that a second
brewery would open in 2030. Town staff confirmed that the brewery expansion has not occurred
as intended and that the planned expansion location is no longer an option for the brewery.

This space to be updated with information from the Town regarding the future expansion plans from
the brewery.

1.3.1.3 Institutions

Schools are currently the only large institutions in the TRWWTP collection system. The 2017
Master Plan assumed that the resident and visitor population estimates cover the flow and
loading from these sources. For continuity of planning, this basis of design has adopted the same
assumption.

1.3.1.4 Society Turn Development — Medical Facility

Although not included in the 2017 Master Plan, future development adjacent to the TRWWTP is
anticipated to occur within the expansion project planning horizon. Documentation provided by
the development engineer in a memorandum dated May 31, 2019, indicated that all water use
for the development is anticipated to be conveyed to the TRWWTP as irrigation will be provided
through a separate raw water irrigation source. Uses anticipated as part of this development
include retail, food and beverage, office space, industrial, medical center, employee housing
(multi-family), and a proposed hotel. Projected wastewater flow from the final development is
anticipate to equal 376 gpd (average daily flow).

Although this analysis developed anticipated hydraulic loading from the proposed development,
organic loading and other constituents of concern anticipated to be conveyed to the TRWTTP
(metals in particular) were not identified. During the design phase for the expansion project,
special consideration of the medical center waste and possible recommendations for industrial
pre-treatment should be further considered to protect the TRWWTP. For the purposes of the
basis of design, an assumption was made that projected flow and loading from resident and
visitor populations will cover the addition loading associated with this development.

1.4 Influent Flow Projections

In support of the TRWWTP expansion project, the Town provided 5 years (2016 to 2021) of
historical average day flow data. These data were used to quantify the recent base and peak flow
events, which were then projected through 2050 based on the available population projections
as discussed in Section 1.2. For the basis of design, future projections were developed for the
scenarios shown in Table 1.1.



Table1.1  Summary of Projected Flow and Load Conditions

Condition Projected Condition Master Planning Purpose
. Relevant for demonstrating treatment

Average Daily Annual L : . .

Flow and Loads capacity with units out of service now and in
Flow (ADAF)

the future.

Average Daily Relevant for Colorado Department of Public
Maximum Month Flow Flow and Loads Health and Environment (CDPHE) permitting
(ADMMF) and design treatment capacity purposes.
Peak Week — Winter Flow and Loads Relevant for demonstrating peak seasonal
Peak Week — Summer Flow and Loads treatment capacity now and in the future

Relevant for demonstrating hydraulic
PDF Flow treatment and equalization capacity now
and in the future.

Relevant for CDPHE for permitted hydraulic

Peak Hour Flow (PHF) Flow .
treatment capacity purposes.

Relevant for demonstrating hydraulic
Peak 15-Minute Flow Flow treatment and equalization capacity now
and in the future

The TRWWTP influent wastewater is a combination of flows from the Telluride interceptor,
Lawson interceptor, Mountain Village interceptor, and the Aldasoro interceptor. Nonresidential
sources of wastewater entering the plant were discussed in Section 1.2.2 and include commercial
businesses (e.g., restaurants/bars, breweries, distilleries, hotels), septage (hauled from
residential septic tanks, recreational vehicles, and from portable toilets set up during festivals),
boiler water drain waste, and institutions (e.g., schools). The Town continues to develop its
Industrial Pretreatment Program with monitoring requirements for nutrients, BODs, and various
metals. Flow and organic loading from the industrial dischargers are routinely monitored by the
Town but are not restricted.

A reasonable expectation, based on discussions with operations and Town staff, is that
commercial and industrial customers in the service area will continue to grow at a rate
proportional to the anticipated residential growth. Therefore, flow and load projections that
were calculated in this basis of design on a per capita basis comprise all existing flow sources
including domestic, short-term visitors, commercial, institutional, and septage wastewater. By
multiplying the expected future population by combined per capita flows and loads, future
commercial and industrial flows and loads are inherently reflected in flow and load projections
for the treatment plant.

Results derived from the flow and load analyses, along with supporting documentation from
previous studies and population projections, are summarized below.

1.4.1 Current Flow

Historical influent flows the TRWWTP are plotted from 2016 through April of 2021 in Figure 1.3.
Each of the influent flow scenarios defined in Table 1.2, excluding PDF, PHF, and peak 15-minute
flow were determined from this data set. Note that the 7-day running average influent flows are
not shown and can instead be viewed in Figure 1A.1 of Appendix 1A. All critical flow values used
to calculate hydraulic peaking factors in this basis of design and for use in the flow projections
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occurred in 2019. This was a particularly wet and busy year for the Town and many other
mountain communities, with above average snowfall, runoff, and a significant increase in
regional tourism.
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Figure1.3  Average Day and 30-day Running Average Flows Since 2016

A water balance approach for estimating future ADMMF and PDF was attempted during this
analysis. The water balance approach is based on the premise that the ADMMF and PDF events
are comprised of a "dry weather" and a "wet weather" flow component. The wet weather flow
contribution is calculated as the difference between the peak 30-day running average or PDF
(typically inflow and infiltration [I/I] influenced) and the base dry weather flow. The project team
can then choose to hold the wet weather flow contribution constant through the planning
horizon and add the flow component to the projected increase in dry weather flow due to
population growth. Or the project team can assume that the wet weather flow contribution will
increase proportionally to the base dry weather flow through the planning horizon, which is a
more conservative approach.

Given the increase in year-round tourism of the area and the large number of tourism events and
festivals that occur in the Town during peak I/ season (typically June for mountain communities
similar to Telluride), it was not possible to distinguish (with an acceptable level of certainty)
between peak runoff and I/l flows and the increase in influent to the TRWWTP due to heavy
tourism volume associated with events in late May and June. Therefore, the project team
adopted the more conservative approach to project the future hydraulic flow conditions and
assumed that wet weather flows will increase proportionally with population.

The historical PHF and peak 15-minute events were determined using the combined 15-minute
flow data from the Telluride interceptor and Mountain Village Interceptor (upstream of influent
pumping) (Figure 1.4). The combined flow from these two interceptors represents most all of the
influent flow to the TRWWTP, as shown in Figure 1.4, when overlayed with the daily average
pumped influent data. Generally, it is preferred to evaluate at least 5 years of diurnal influent
flow data for estimating peak flows to ensure that the high variance exhibited by hydrologic



factors that drive peak flow are captured. However, only 15-minute data from January 2019
through August 2021 was provided to the project team for this analysis.
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Figure1.4  Combined Influent Flow Data from Telluride and Mountain Village Interceptors
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Figure 1.5  Comparison of Daily Average Influent Flow Data — Combined Interceptor and Pumped

A summary of the current flows and peaking factors calculated from the available historical data
are presented in Table 1.2. These values are used for the flow projection analysis described in
later sections.



Table1.2 ~ Summary of Historical Flow Conditions and Peaking Factors

Condition Current (mgd)® Peaking Factor®?
ADAF®®) 0.83 1.0
ADMMF®® 1.32 1.59
Peak Week — Winter®®) 1.01 1.21
Peak Week — Summer®®©) 1.41 1.70
PDF?®) 1.47 1.77
PHF®00) 2.16 2.60
Peak 15-Minute Flow®? 2.30 2.77
Notes:

(1) Assumes that wet weather flow contribution (i.e., I/I) grows proportionally with population through the planning horizon.

(2) Peaking factors for each flow condition are calculated against the reported ADAF of 0.83 mgd.

(3) Maximum value from a running 365-day average calculated over the span of available data.

(4) Maximum monthly average value obtained by a 30-day running average of flows over the span of available data.

(5) Maximum 7-day running average obtained for months October through March over the span of available data.

(6) Maximum 7-day running average obtained for months April through September over the span of available data.

(7) Maximum 1-day average flow observed in the available data.

(8) Maximum flow rate sustained for a 1-hour period over the span of available data.

(9) Based on daily influent flow data from 2016 through April 2021.

(10) Based on 15-minute influent flow data from the Telluride and Mountain Village interceptors from January 1, 2019, to
August 1, 2021.

1.4.2 Inflow and Infiltration Analysis

A specific I/l assessment of the collection system was not conducted as part of the basis of
design. While the Town intends to maintain and rehabilitate segments of the collection system
to reduce I/l in future years, the project team did not take credit for possible I/l reductions in the
peak flow projections. This approach is conservative and assumes the wet weather flows will
increase proportionally with population in the future as discussed in the previous section.

1.4.3 Unit Flow Rate Per Capita

Per capital flow rates, calculated using the current population (shown in Section 1.3) and the
historical influent flows shown in Table 1.2, are presented in Table 1.3. These values are used to
project future influent flows through 2050. Per capita flow values are not shown for PDF or PHF,
as these are flow conditions that are typically influenced by I/l; these conditions were projected
by applying the peaking factors from Table 1.2 to the projected ADAF.

Table1.3  Summary of Historical Flow Conditions and Peaking Factors

Condition | Current (mgd)® | Per Capita Flow (gpd/capita)?
ADAF 0.83 65.2
ADMMF 1.32 103.8
Peak Week — Winter 1.01 79.7
Peak Week — Summer 1.41 111.3

Notes:

(1) Assumes that wet weather flow contribution (i.e., I/I) grows proportionally with population through the planning horizon.

(2) Per capita flows are calculated for each condition assuming a population of 12,693, adopted for 2021 as presented in the
2017 Master Plan.




1.4.4 2040 Projected Flow Conditions

Figure 1.6 presents the projected influent flows to the TRWWTP through 2050. For clarity, the
projected flow rates for each condition in 2050 are as follows:

e ADAF=1.29 mqgd.

e ADMMF = 2.05 mgd.

e Peak Week —Winter =1.56 mgd.

e Peak Week —Summer =2.19 mgd.

e PDF=2.28mgd.

e PHF =3.35mgd (not shown).

e Peak15-Minute = 3.57 mgd (not shown).
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Figure1.6  Projected Flow Conditions through 2050

Per CDPHE, domestic wastewater treatment works are required to 1) initiate engineering and
financial planning for expansion whenever the ADMMF throughput and treatment reaches

80 percent of design capacity, and 2) commence construction of such expansion whenever
ADMMEF throughput reaches 95 percent of the design capacity. The estimated ADMMF in 2050
(2.06 mgd) is less than the current permitted capacity of the WWTP (2.10 mgd ADMMF) but is
projected to exceed the 95 percent construction trigger around 2047.

Therefore, the near-term drivers for design and construction of capital improvements at the
TRWWTP are not driven by the hydraulic capacity of the existing facility, which is consistent with
the general finding in the 2017 Master Plan.

1.5 Influent Load Projections

Influent loads and design concentrations for BODs, total suspended solids (TSS), total Kjeldahl
nitrogen (TKN), ammonia (NHs) and total phosphorus (TP) are summarized in the sections
below. Detailed analysis of historical influent concentrations and loads to the TRWWTP underlie
the load projections for this basis of design.



1.5.1 Current Influent Loads

In support of the influent load analysis, the Town provided historical influent wastewater
concentrations from the following date ranges:

e Influent BODsand TSS from January 1, 2016, to April 30, 2021. Samples were generally
collected by operations staff between 1-2 times per week.

e Influent TKN, NHs4, and TP from January 1, 2019, to April 30, 2021. Samples were
collected by operations staff once per month.

Graphs presenting the influent concentrations and calculated influent loads for each constituent
are available in Appendix 1A.

During analysis of the available data, the project team identified a shift in the reported influent
concentrations that occurred in early November 2019 and continues through present day. The
shift was most notable for influent BODs and TSS, where the mean and interquartile range (or
the statistical spread) of the data increased as compared to previous years. This is confirmed by
visually inspecting the concentration data (see Figures 1A.2 and 1A.5 in Appendix 1A) and by
developing box plots for both data sets (see Figures 1A.3 and 1A.6 in Appendix 1A).

The project team cannot conclude with certainty that a similar shift in concentrations occurred
for the influent nutrients given the limited span and number of available data points. During
project meetings with the Town on three separate occasions regarding the influent data

(June 24, July 8, and July 13, 2021), operations and lab staff provided the following additional
information pertaining to influent sampling.

e  Prior to November 2019, influent samples were hand composited using grab samples
collected four times per day (8:00 AM, 10:00 AM, 12:00 PM, and 2:00 PM). Since then,
the facility has transitioned to an autosampler, which collects a 24-hour flow based
composite sample. Following the meeting on June 24, operations and lab staff initiated
a side-by-side comparison of the autosampler and hand composited data from the
influent to determine if there was a significant, repeatable difference in the data
between the two approaches. Results from that effort were pending at the time of this
draft report and will be updated for the final report.

e  Operations staff noted on June 24 that there have been periods when the influent
sampler tube has been found touching the bottom of the influent channel. During these
periods, the samples may have collected a higher load of solids that were either moving
across or deposited on the bottom of the influent channel. Operations staff have since
raised the sample tube in the influent channel and are currently monitoring it to ensure
that the tube remains submerged under diurnal low-flow conditions.

e Operations staff noted on both July 8 and July 13, the uncharacteristically high influent
TSS concentrations (concentrations much greater than 1,000 milligrams per liter [mg/L])
are most likely due to recent (and more frequent) mechanical issues with the influent
screening equipment. The influent screen was offline for a period of 4 weeks during the
second quarter of 2021. When the screens are down, there is a significant increase in the
solids conveyed through the influent channel. These events also likely impacted the
influent BODs measurements, albeit not to the same degree.




After presenting a summary of the influent concentration and load data to Town and operations
staff on July 8, the Town directed the project team to proceed using the influent loading data
prior to November 2019 for load projections while the operations team continues to investigate
the observed sampling discrepancy, such as the side-by-side sampling campaign noted above.
Ultimately, a sampling error could not be confirmed by the TRWWTP through ongoing review of
the influent data and the side-by-side comparison, and therefore the data from beyond the
November 2019 was incorporated in the projected loading values. For comparison and
documentation, the loading projections which excluded the influent data after November 2019
are included in Appendix 1B.

The current influent wastewater loads and calculated design concentrations assuming the entire
data set are summarized in Table 1.4. Note that the following five influent TSS samples (all above
1,000 mg/L) were excluded from the analysis, as these concentrations are atypical for municipal
wastewater and don't align with other influent parameters collected on and around the same dates:

e 1,310 mg/L on December 12, 2019.
e 1,533 mg/L on August 11, 2020.

e 3,493 mg/L on August 26, 2020.

e 1,460 mg/L on October 7, 2020.

e 1,322 mg/L on February 17, 2021.

Even with the exclusion of the above data points, the peak week influent TSS loads may be
biased by uncharacteristically high influent concentrations. Typically, the BODs to TSS ratio in
municipal wastewater influent is around 1.0, while ratio calculated for the influent at the is
significantly lower, as low as 0.52 for peak week calculations.

Table 1.4 Current Influent Flows, Loads, and Design Concentrations Using All Available Data from
January 2016 through April 2021

Parameter ADAF Peak.Week— Peak Week —
Winter Summer
Influent Flow, mgd 0.83 1.32 1.01 1.41
Influent Loads
BODs, ppd 2,180 3,880 4,480 3,980
TSS, ppd 2,010 3,560 8,360 5,740
TKN, ppd 325 475 475 465
NH., ppd 190 345 345 290
TP, ppd 60 90 90 85
Design Concentrations
BODs, mg/L 316 353 530 338
TSS, mg/L 291 324 990 487
TKN, mg/L 47 43 56 39
NH., mg/L 27 31 40 25
TP, mg/L 8.7 8.0 10.4 7.2

Given the limited availability of influent nutrient data, the project team recommends that a
sensitivity analysis be conducted as part of the liquid stream and solid stream approach technical
memorandum using a range of influent concentrations. This approach will inform the Town and
the final design engineer (to be contracted in late 2021) of any capacity (both liquids and solids
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stream) and nutrient removal bottlenecks/deficiencies that should be addressed if the influent
concentrations are indeed higher in coming years. The sensitivity analysis is especially prudent
given the likelihood that the facility will be designed for Regulation 31 limits.

The project team also recommends that the TRWWTP increase the frequency of influent
nutrient sampling to at least once per week moving forward. Ideally, laboratory staff would
collect one composite sample representative of weekend conditions, and at least one composite
sample representative of weekday conditions each week. This increased sampling becomes even
more critical during peak tourism events in the service area which may necessitate collecting
samples on additional days during peak week scenarios (Telluride Bluegrass Festival, Fourth of
July, Christmas, Spring Break, etc.).

1.5.2 Per Capita Loading Rate

Per capital loading rates, calculated using the current population (shown in Section 1.3) and the
historical influent loads shown in Table 1.2, are presented in Table 1.5. These values are used to
project future influent loads through 2050.

Table1.5  Current Per Capita Loading Rates
Peak Week— | Peak Week —

Per Capita Loading Rates ‘ ADAF ‘ ADMMF

Winter Summer
BODs, ppd per capita 0.17 0.31 0.35 0.31
TSS, ppd per capita 0.16 0.28 0.66 0.45
TKN, ppd per capita 0.026 0.037 0.037 0.036
NH., ppd per capita 0.015 0.027 0.027 0.023
TP, ppd per capita 0.0047 0.0069 0.0069 0.0067

1.5.3 Influent Load Projections

Influent load projections, based on the historical influent data prior to November 2019 and
summarized in Table 1.4, are presented in 2050 in Table 1.6. For brevity of this section, load
projection graphs for each influent parameter are provided in Appendix 1A.

Table1.6  Load Projections in 2050

‘ ADMME ’ Peak.Week— ’ Peak Week —
Winter Summer
Influent Flow, mgd 1.29 2.06 1.58 221
Influent Loads
BODs, ppd 3,410 4,910 6,290 6,230
TSS, ppd 2,480 3,990 4,440 3,960
TKN, ppd 380 655 485 655
NH., ppd 295 535 535 360
TP, ppd 55 75 75 75

As noted previously, CDPHE requires domestic wastewater treatment works to 1) initiate
engineering and financial planning for expansion whenever the average daily maximum month
(ADMM) organic loading to the plant reaches 80 percent of design capacity, and 2) commence
construction of such expansion whenever ADMM organic loading reaches 95 percent of the
design capacity. The estimated ADMM BODs in 2050 (4,910 ppd) exceeds the current permitted



capacity of the TRWWTP (3,708 ppd as BOD;) and is anticipated to exceed the CDPHE
95 percent construction trigger around 2027.

Note that for transparency in this basis of design, the estimated ADMM BODs load in 2050 is

6,070 ppd assuming the use of all historical influent data (not shown in Table 1.6). Under this
assumption, the facility would have already exceeded the 95 percent construction trigger when
using a 30-day rolling average calculation (in lieu of a 30-day calendar average) of the influent data.

Regardless of the chosen data set, initiation of design and construction of capital improvements
at the TRWWTP is driven more immediately by organic loading capacity and anticipated
regulatory requirements as opposed to hydraulic capacity.

1.6 Comparison to Previous Studies

The 2017 Master Plan was reviewed in support of the flow and loading analysis to provide a
comparison between historical and current flows and load and population projections.

Table 1.7 shows a comparison of the design flow and loading concentrations and peaking factors
that were summarized for conceptual design. Generally, the values presented in the 2017 Master
Plan are slightly more conservative as compared to the values calculated as part of this basis of
design (assuming all years of available data). It is important to note the following with respect to
the 2017 Master Plan values:

e Influent design concentrations were only provided for the average daily annual condition.
No recommended design concentrations were provided for the other planning scenarios
including average daily maximum month or peak seasonal conditions.

e The concentrations shown were based on ratios calculated from 24-hour composite
influent monitoring that was conducted on December 26, 2016, which represented the
maximum week wastewater loading conditions at the time. These values were adopted as
a conservative basis of planning but are not based on long-term influent monitoring data.

Table1.7  Historical Master Planning Effort — Flow and Load Projection Factor Comparison

ADAF Per Capita Flow gpd/capita 80 65.2
ADMMF Per Capita Flow gpd/capita 120 103.8
ADMMF/ADAF -- 1.50 1.59
Peak Week — Winter/ADAF -- 175 1.22
Peak Week — Summer/ADAF -- 1.71
PDF/ADAF -- 2.01 1.78
PHF/ADAF -- 3.89 2.58
Peak 15-Minute/ADAF -- -- 2.74
BODs mg/L 350 /NA 316 /353
TSS mg/L 250/ NA 291/324
TKN mg/L 49 | NA 47 [ 43
NH4 mg/L 35/NA 2731
TP mg/L 7.0/ NA 8.7/8.0
Notes:

(1) Projected loads for ammonia were not included as part of the 2017 Master Plan.




1.6.1 Influent Flow

Figure 1.7 shows the influent flow projections from the 2017 Master Plan assuming 1.5 percent
population growth and the actual ADMMF observed each year since 2016. This graph shows
that influent flows to the TRWWTP are trending lower as compared to the projections in the
2017 Master Plan.
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Figure1l.7  Comparison of 2017 Master Plan Flow Projections and Historic Influent ADMMF Data
(2016-2021)

Projecting the 2019 ADMMF of 1.32 mgd forward through 2050, the TRWWTP is not expected
exceed its current rated hydraulic capacity or the projections presented in the 2017 Master Plan
(Figure 1.8). The 95 percent construction trigger associated with the hydraulic capacity is
projected to be exceeded between 2046 and 2047. The current rated capacity of the plant would
be exceeded between 2051 and 2052.
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1.6.2 Influent Organic Loading

Figure 1.9 shows the influent BODs load projections from the 2017 Master Plan using the
1.5 percent annual population growth and the actual ADMM BODs loads since 2016. The plot
includes two scenarios from the 2017 Master Plan:

1. The first scenario assumes a 400 percent expansion of the Telluride Brewery in 2020,
followed by the opening of a smaller brewery in 2030.
2. The second scenario assumes no Telluride Brewery expansion.

At the July 13, 2021, meeting staff confirmed that the Telluride Brewery expansion was not
anticipated within the planning horizon. Town staff intend to confirm the brewery's long-term
plan, no update has been provided at the time of this draft report. Information will be updated in the
final report if available.

The graph shows that influent loads to the TRWWTP were trending about 10 percent lower as
compared to the BODs projections in the 2017 Master Plan until this year, when BOD; fell
between the two projection scenarios noted above.
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Figure1.9  Comparison of 2017 Master Plan BODs Load Projections and Recent Influent BODs Load
Data (2016-2021)

Projecting the current ADMM BOD:s load of 3,880 ppd forward through 2050, the TRWWTP has
already exceeded its 95 percent construction trigger, is at risk for triggering a construction
schedule compliance plan in the event the increased loading conditions occur within a 30-day
calendar period and may exceed the current rated organic loading capacity within the next 2 years
(Figure 1.10). The organic loading projections fall between the two influent loading scenarios
presented in the 2017 Master Plan with and without and expansion of the Telluride Brewery.
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1.7 Summary of Hydraulic and Loading Projections for Preliminary Design

Based on the information presented above, Table 1.8 summarizes the 2050 influent conditions
based on the available historical process data from January 2016 to April 2021.

Table1.8  Summary of Projected 2050 Influent Design Criteria (based on historical data)

Peak Peak

Week - | Week - 15_P|\j.ank t
Winter | Summer inute
Influent Flow, mgd 1.29 2.06 1.56 2.19 2.28 3.35 3.57
Influent Loads
BODs, ppd 3,410 6,070 7,000 6,230
TSS, ppd 3,140 5,570 13,100 8,980
Not Analyzed
TKN, ppd 510 745 745 725
NH4-N, ppd 300 535 535 455
TP, ppd 95 140 140 135

Based on discussions with the Town for developing design criteria for the proposed expansion
project, the above hydraulic and organic loading considerations are close to the
recommendations included in the 2017 Master, and therefore the ADMMF and organic loading
recommended in the 2017 Master Plan will be used for design implementation. The final influent
design criteria are provided in Table 1.9 and the primary difference is the influent flow criteria.



Table1.9  Summary of 2050 Influent Design Criteria

ADAF | ADMMF PHF 15_F;\:fnkute

Influent Flow, mgd 1.44 2.3 1.74 2.45 2.54 3.73 4.0
Influent Loads

BOD;, ppd 3410 6,005 7,000 6,230

TSS, ppd 3140 5570 13,100 8,980

TKN, ppd 510 745 745 725 Not Analyzed

NH-N, ppd 300 535 535 455

TP, ppd 95 140 140 135

1.8 Regulatory Framework

The regulatory requirements for the TRWWTP are continuously changing through revisions of
current regulations, new water quality standards, or the addition of new facilities that can alter
existing assimilative capacity allocations in the San Miguel River. The following sections present
current, future, and other potential water quality requlatory drivers that are expected to impact
near- and long-term treatment planning activities for the TRWWTP.

1.8.1 Current Discharge Permit

The TRWWTP is owned and operated by the Town and is permitted under Discharge Permit
No. C00041840 that went into effect on December 1, 2020. The permit is valid for 5 years and
will expire on November 30, 2025. The TRWWTP is located in the SW 1/4 of the NW 1/4 of S33;
T24N; 12000 Hwy 145, Telluride CO; at 37.94866° N and 107.87366° W. There is one permitted
outfall location to the San Miguel River.

The TRWWTP is permitted for a hydraulic capacity of 2.1 mgd ADMMF and an organic loading of
3,708 ppd measured as BODs. Table 1.10 summarizes the current discharge limits as published in
the permit (December 1, 2020). The current discharge permit does not set effluent limits for TP
and a variety of metals, but the Town is required to monitor and report effluent concentrations
for these constituents at this time. On March 31, 2021, the Town submitted a permit
modification request to CDPHE to incorporate instream modifications that removed the
bifurcation condition and adjust the low flow criteria based on provided monitoring data
collected and submitted by the Town. At the time of this draft report, the permit modifications
have not been finalized by the CDPHE Permitting Division.



Table1.10 TRWWTP Discharge Permit Limitations for San Miguel River (excluding metals)®@

Effluent Parameters Units San Miguel River Effluent Limitations
Effluent Flow mgd 21
£ col #100 mL 242:8(?70--ddaayyaavveer;aggei)
Total Residual Chlorine mg/L 0?60322((3(:]0;'1;?/“1\;?232)
BOD; mg/L 31? 5(?7()-;idaayyafi\/\/e:i;aggee;)
U= mg/L 31? 5((370-;:Idai/yaav\;i;agge§)
pH SuU 6.5-9.0
Total Inorganic Nitrogen (TIN) mg/L 3 (d:.:]ily ma>.<imum)
17 (daily maximum)®
Oil and Grease mg/L 10 (daily maximum)
Total Ammonia as N 30-day Average Daily Maximum
January mg/L 2.8 28
February mg/L 2.8 27
March mg/L 2.8 29
April mg/L 2.8 23
May mg/L 2.8 20
June mg/L 2.8 28
July mg/L 2.8 36
August mg/L 1.8 34
September mg/L 10 37
October mg/L 1.8 28
November mg/L 2.8 31
December mg/L 2.8 28
Notes:

(1) Asof August 26, 2021.

(2) The TRWWTP also has monitoring and reporting requirements for the following parameters: effluent temperature, total
dissolved solids, aluminum, arsenic, cadmium, chromium, copper, iron, lead, manganese ,mercury, molybdenum, nickel,
selenium, silver, zinc, chloride, sulfate, and nonlyphenol.

(3) Effective December 1, 2025.
mL  milliliter
SU Standard Unit

The TRWWTP is authorized to only use the following chemicals on-site based on the current
discharge permit documents: sulfuric acid for pH control during biosolids digestion and sodium
chlorite for chlorine and chloride control in biosolids digestion.



1.8.2 Water Quality of Receiving Water

This section provides a brief overview of water quality considerations in the San Miguel River
discharge Segment COGUSMO03b (water quality based effluent limits [WQBEL] summarized in
Table 1.11). Segment COGUSMO03b in the San Miguel River is designated as reviewable under
the classification for Aquatic Life Cold 1, Recreation Class E, Agriculture and water supply and
requires an antidegradation review as a "reviewable" segment. The dilution ratio of the chronic
low flow (30E3 —30-day average low flow recurring in a 3-year interval) to the design flow of the
TRWWTP (2.1 mgd) for discharge into the San Miguel River is 0.78:1 based on the information
provided in the most recent discharge permit.

The stream segment is on the 303(d) list of water quality impacted streams for cadmium, zinc,
and sediment. The CDPHE's Restoration and Protection Unit has completed the determination
of total maximum daily loads (TMDL) and therefore, the requirements of the TMDLs would
normally apply for these constituents. However, the TMDLs completed in 2008 determined that
the Town is not considered a major contributor of metals and therefore, the fact sheet and
discharge permit does not include waste allocation loads (or limits) for the TRWWTP.

According to the Rationale for Classifications, Standards and Designations of the San Miguel
River, Segment COGUSMO3b is designated a water supply. For this reason, the nitrate standard
of a daily maximum instream concentration of 10 mg/L, which is applied at the point of intake to
a water supply, was evaluated as part of the last Water Quality Assessment in 2020. The daily
maximum effluent limitation of 21 mg/L for TIN effective September 1, 2024, are therefore
based on that standard.

Table1.11  CDPHE Chronic and Acute WQBELs Developed for San Miguel River

San Miguel River

Effluent Limit ‘ Units
Acute Chronic

E. coli #100/mL 126
Total Ammonia TVS TVS
Chlorine mg/L 0.019 0.011
Sulfide 0.002
Boron 0.75
Nitrite as N mg/L 0.5
Nitrate as N mg/L 10
Chloride 250
As, dissolved pg/L 340
As, total recoverable® pg/L 0.02
Cd, dissolved SSE SSE
Cd, recoverable pg/L 5.0
Cr +3, total recoverable pg/L 50
Cr+3, dissolved pg/L TVS
Cr+6, dissolved pg/L TVS TVS
Cu, dissolved pg/L TVS
Cyanide, free mg/l 0.005
Fe, total recoverable pg/L 1,000
Pb, dissolved pg/L TVS
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San Miguel River

Effluent Limit

Acute Chronic

Pb, total recoverable pg/L 50

Mn, dissolved pg/L TVS TVS
Mo, total recoverable pg/L 150
Hg, total pg/L 0.01
Ni, dissolved pg/L TVS TVS
Ni, total recoverable pg/L 100
Se, dissolved pg/L TVS TVS
Ag, dissolved pg/L TVS

Zn, dissolved pg/L 190

Notes:

(1) Expiration date of 12/31/2024
pg/L  micrograms per liter

SSE  site specific equation

TVS total volatile solids

1.8.3 Water Quality Parameters Potentially Relevant in Future Permit Renewal

1.8.3.1 Temperature

In compliance with the permit requirements, the TRWWTP is currently conducting temperature
monitoring in the final effluent and in the San Miguel River. As a result, the facility may receive
temperature limits as part of a future permit renewal, should the decision be made that there is
reasonable potential for the facility to cause or contribute to an exceedance of the water quality
standard for temperature. Table 1.12 summarizes the in-stream standards.

Table1.12 Temperature

October 1-October 31 13.9 9

November 1-March 31 13 9

April 1-May 31 14 9

June 1-September 30 21.7 17
Notes:

°C  degrees Celsius

1.8.3.2 Nutrients

Total Inorganic Nitrogen and Total Phosphorus — Regulation 85

The nutrient reductions required by Regulation 85, "Nutrients Management Control Regulation,"
are implemented through the TIN and TP limit as a running annual median of 15 mg/L and

1 mg/L, respectively. Regulation 85 also requires meeting a running annual 95th percentile limit
of 20 mg/L TIN and 2.5 mg/L TP. Although Regulation 85 became effective on September 30,
2012, delayed implementation (until December 21, 2027) is specified in the regulation to occur
for domestic WWTPs that fall into one of three categories: discharge more than 1 mgd and less
than or equal to 2.0 mgd; have an existing watershed control regulation; or where the discharge
is to waters in a low-priority 8-digit hydrologic unit code.



Based on the Fact Sheet to Permit No. C00041840, the TRWWTP discharges to a low-priority
watershed and therefore, implementation of technology based effluent TIN and TP limits under
Regulation 85 are delayed. As such, the Town is anticipated to receive (at the minimum) a
compliance schedule as part of the next permit renewal cycle with limits effectively starting in 2030
(assuming CDPHE does not proceed immediately to Regulation 31 limits — summarized below).

Total Nitrogen and Total Phosphorus — Regulation 31

In March 2012, interim numeric nutrient criteria were adopted for total nitrogen (TN) and TP, but
not directly applied to streams and lakes except in limited cases in which TP standards were
adopted above discharge locations and in direct use water supply reservoirs. The Environmental
Protection Agency (EPA) subsequently approved the interim values for TN and TP in lakes (with
additional recommendations) and chlorophyll-a in lakes and streams but took no action on
stream TN and TP interim values. During the Regulation 85 and Regulation 31 Rulemaking
Hearings in October 2017, the Water Quality Control Commission identified an anticipated
schedule for nutrients standards adoption as follows:

e 2022 - Statewide adoption of chlorophyll-a standards for lakes and streams, and
adoption of TN and TP standards for lakes and reservoirs with either Direct Use Water
Supply classification or a public swim beach. The chlorophyll-a interim numeric values
for warm water streams is 150 milligrams per square meter (mg/m?) and for warm water
lakes is 20 pg/L.

e 2027 - Statewide adoption of TN and TP standards for rivers and remaining lakes.

Anticipated future nutrient limits under Regulation 31, "The Basic Standards and Methodologies for
Surface Water" (5 CCR 1002-31 Section 31.17), therefore remain uncertain at this time. The interim
nutrient values (effective December 31, 2027, if approved by the EPA) for TN and TP limits in cold
water streams are 1.25 mg/L and 0.11 mg/L, respectively. A conservative assumption is that these
interim values would apply at the end-of-pipe for the TRWWTP, particularly if the ambient water
quality in the San Miguel River exceeds the instream standard (TN and TP data were not included in
the recent Water Quality Analysis). However, the ratio of the low flow in the San Miguel River to the
TRWWTP design flow is currently 0.78:1 and 100 percent of the available assimilative capacity of the
river can assumed when calculating WQBELSs. Therefore, the estimated effluent nutrient discharge
limits required to meet the Regulation 31 instream standards, assuming the dilution credit at the
proposed hydraulic rating of the plant (2.3 mgd), are summarized in Table 1.13.

Table1.13  Estimated Effluent Nutrient Discharge Limits under Regulation 31

Condition TN (mg/L) TP (mg/L)
Instream Requirement® 1.25 0.11

Estimated Effluent Discharge Limit without
Bifurcation, at 2.3 mgd proposed design capacity®
Notes:
(1) Regulation 31 cold water stream standard prior to dilution credit.
(2) Calculated using the mass-balance equation presented in the Fact Sheet to Permit No. CO0041840. Upstream flow (9.7 cubic feet
per second [cfs]), average daily effluent flow (3.6 cfs), and downstream flow (13.3 cfs) were adopted from flow numbers
developed for the permit modification dated March 31, 2021. Instream 85th percentile TN concentration of 0.35 mg/L was
adopted for the calculation of effluent TN based on data collected monthly by the TRWWTP from May 2018 to December 2020.
Instream 85th percentile TP concentration of 0 mg/L was adopted for the calculation of effluent TP from the same data set.

Approx. 3.69 Approx. 0.41




Note that the estimated upper discharge limits were calculated assuming the 30-day average low
flow from the San Miguel River as submitted in the 2021 permit modification, as the annual median
low flow of the river was not provided. The analysis also assumed that the bifurcation removal is
approved by CDPHE as part of the permit modification request. The instream background
pollutant concentrations upstream of the plant were taken as the 85th percentile of monthly
sample data collected by the TRWWTP from May 2018 through December 2020. Instream data
that was reported as non-detect by the Town was converted to 0 mg/L for the analysis.

Given the TRWWTP's permitting cycle, one of two regulatory scenarios may occur:

1. The Regulation 31 limits would become effective as annual median limits (as observed in
preliminary effluent limits from other Colorado facilities) sometime around 2035,
assuming no earned credit under the Incentive Program. This scenario assumes that the
Town would first receive a Regulation 85 compliance schedule as part of the next permit
renewal cycle in 2025 (compliance required by 2030), followed by a Regulation 31
compliance schedule as part of the following permit renewal cycle in 2030 (compliance
required by 2035).

2. The Regulation 31 limits would become effective as early as 2030. This scenario assumes
that since the Regulation 85 limits for low-priority water sheds become effective the
same year as Regulation 31 (year 2027), CDPHE would immediately jump to
Regulation 31 limits. It is unknown whether or not the typical 5-year compliance
schedule would apply, or if additional years would be granted when bypassing the
Regulation 85 values.

Carollo Engineers (Carollo) attempted to contact the CDPHE Permitting Division for guidance
regarding the above scenarios and did not receive feedback at the time of this draft report.
Based on discussions with operations staff, the Town's legal counsel has also not received any
confirmation from the CDPHE Permitting Division regarding how the regulations will be applied
to the TRWWTP in the future. As such, the project team recommends that the Regulation 31
effluent limits be used as the basis of design for this project, pending receipt of preliminary
effluent limits (PEL) from CDPHE.

1.8.3.3 Ammonia

Since the EPA published updated ammonia standards in 1999, the ammonia aquatic life criteria
have been reevaluated on basis of recent evidence that freshwater mussel species may be more
susceptible to ammonia than the aquatic organisms used for developing the 1999 criteria. The
EPA published the revised ammonia criteria in 2013. CDPHE is currently assessing the presence
of sensitive mussel species in Colorado streams and rivers. Alternate ammonia criteria may be
developed for Colorado streams and rivers pending these results. CDPHE is scheduled to
propose revised ammonia criteria in 2027. These criteria could tighten TRWWTP's effluent
ammonia limits within the 2050 planning horizon.

1.8.3.4 Metals

The following subsections capture the metals identified as constituents of concern as related to
the limits stated in the current discharge permit. Additional metals limits are also captured in the
Town's discharge permit; however, a review of the historical data indicates that the effluent
concentrations are below the proposed discharge limits for these constituents. Metals with an
effluent concentration below the discharge permit limit were not included in the subsections
below. The Town's permit modification request submitted on March 31, 2021, is anticipated to



further adjust the metals limits described in the sections below due to the modification to the
low flow condition. The Town intends to pursue additional permit modification efforts
associated with these limits in lieu of treatment due to technological limitations to achieve these
limits and the associated costs.

Copper

The current 30-day average limit is 45 pg/L and the TRWWTP is in compliance with this limit. The
future 30-day average limit is 12-pg/L and a 2-year average limit will also be added of 16 pg/L in
2024. The future 2-year average will be 0.95 pg/L in 2026. Based on previous monitoring, the
TRWWTP may not be able to consistently meet the new limitations and a compliance schedule
was added to the permit to give the facility time to meet the limitations.

Arsenic

The current 30-day average limit is 4.7 pg/L and the TRWWTP is historically in compliance. The
upcoming limit will be 0.036 ug/L. Based on the current effluent data, the TRWWTP may not be
able to meet the future limitation consistently. A compliance schedule was added to the permit
to give the facility time to meet the limitation. The in-stream standards also include a temporary
modification for total recoverable arsenic with an expiration date of December 31, 2024.

Nonylphenol

The current 30-day average limit is 23 pg/L and the daily maximum limit is 37 ug/L until 2023. The
future 30-day limitis 12 pg/L, daily maximum is 47 pg/L and 2-year average is 1.8 pug/L. Based on the
current effluent data, the facility may not be able to meet the future limitation consistently;
however, the current data set is limited and ongoing monitoring of this parameter is recommended.

1.8.4 Future Effluent Regulatory Considerations

1.8.4.1 Per- and Polyfluoroalkyl Substances in Effluent Discharges

Per- and polyfluoroalkyl substances (PFAS) are a large group of synthetic fluorinated organic
chemicals that are soluble, mobile, and recalcitrant to chemical and biological processes. The
two most dominant groups of PFAS consist of perfluorooctanyl sulfonate (PFOS) and
perfluorooctanoic acid (PFOA).

PFAS are manmade chemicals that are heat, water, and lipid resistant. Because of these
qualities, they deter water, grease, and oil, and are therefore used in many industrial
applications, ranging from flame-retardants to stain-resistant carpets to Teflon® pans. Due to
decades of ubiquitous use of these chemicals, PFAS are now detected throughout the
environment in soil, air, water, household dust, and humans.

Elevated exposure to PFAS compounds (primarily by way of ingestion of drinking water) have
been associated with developmental effects during pregnancy such as low infant birth weights
and skeletal variations, effects on the immune system such as changes in antibody production
and immunity, liver effects including tissue damage, cancer, and thyroid hormone disruption.
Even though PFAS compounds are not used in the wastewater treatment process, because they
are so widely used in commercial and residential applications, they end up in wastewater. The
largest source of PFAS compounds at WWTPs is from industrial dischargers. Thus, source control
of industrial facilities using significant volumes of PFAS compounds is important because WWTP
solids treatment processes do not destroy PFAS compounds. Under certain circumstances, PFAS
can be created from precursors during the treatment process.
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Most PFAS will partition to solids and end up in the biosolids stream. However, some treated
effluents can contain concentrations that could be deemed problematic. What concentrations
are "problematic" for discharge into streams and rivers is currently being defined by requlatory
state agencies including CDPHE. The EPA has not regulated PFAS other than in drinking water,
but itis in the process of developing standards for PFAS in biosolids and surface waters. As such,
the EPA is following regulatory developments that individual state agencies are currently
leading. Examples include:

e States that have already developed or are in the process of developing surface water
quality standards for PFAS include Colorado, Michigan, Minnesota, New Hampshire,
Vermont, and Wisconsin, and have set a PFOS limit of 12 nanograms per liter (ng/L) and
for PFOA 12,000 ng/L for non-drinkable sources.

e States that have developed or are in the process of developing biosolids and or compost
standards for PFAS include California and Massachusetts. Maine has set enforceable
biosolids screening levels at 0.0025 milligrams per kilogram (mg/kg) for PFOA,

0.0052 mg/kg for PFOS, and 1.9 mg/kg for perfluorobutanesulfonic acid (PFBS).

e  First states that require monitoring and reporting of PFAS concentrations in biosolids
include California, Maine, Massachusetts, New York, North Carolina, and Washington.

e  First states that have implemented requirements to monitor and report PFAS
concentrations in treated effluents include California and Washington.

In 2012, the European Union implemented a combined PFOS and PFOA limit of 100 micrograms
per kilogram (pg/kg) that was adopted into composting and biosolids standards. This limit is
generally not considered to be stringent enough by regulatory agencies in the United States.

CDPHE has initiated a public stakeholder group process in 2019 to accompany the development
of water quality standards in Colorado for PFOS. As of August 2021, three permit renewals
within the State of Colorado include monitoring for effluent PFAS as a new parameter on the
discharge permit, although no limits have been implemented yet. Monitoring requirements are
anticipated for the Town on the next permit renewal cycle.

CDPHE focuses on surface water standards first since the analytical methods for PFAS in
wastewater matrices are further developed. CDPHE currently does not have a basis for
developing PFAS limits for biosolids since occurrence data does not exist currently and analytical
methods for PFAS in biosolids are still under development. Regardless, it is anticipated that
PFAS effluent limits may be implemented within the next 5 years in Colorado followed shortly by
PFAS limits for biosolids.

1.8.4.2 Emerging Unregulated Contaminants

A number of trace organic contaminants (TOrC) can be detected in treated domestic wastewater
effluents that have been demonstrated to negative effects aquatic and/or human health
depending on occurrence concentrations. These contaminants originate differently in domestic,
industrial, or stormwater sources including personal care products, food additives,
pharmaceuticals, industrial chemicals, or disinfectant by-products. Concentrations in treated
effluent can range from micro to nanograms. While some of the chemicals can be toxic or
carcinogenic for humans, concentrations are typically too low and of more immediate concern
for discharge locations can be the possible toxic effects of TOrC on aquatic life, specifically
endocrine disruption in fish.



Because of the large amount of TOrCs and incomplete data on cause-effect relationships, the
EPA has not yet regulated the majority of these compounds. Instead, standards have been
developed for individual compounds, such as nonylphenol and currently perfluorinated
compounds (see section below). However, regulations regarding TOrCs discharge from
wastewater treatment facilities have been anticipated in the coming one to two decades. Several
years ago, other European countries already started to require and implement treatment
requirements in form of the so-called fourth treatment step (post tertiary treatment for nutrient
removal). The two most typical technologies that are implemented for TOrC removal are either
activated carbon sorption or ozonation followed by biologically active filtration.

Two feasible regulatory pathways for TOrC in future years are:

1. Development of requlatory requirements for a small defined group of TOrCs that require
treatment upgrades that will then also result in the effective removal of a broader group
of TOrCs.

2. The EPA has also contemplated developing "group regulations" for TOrCs instead of
proceeding with compound-by-compound regulations.

While timing and nature of these regulations are uncertain, utilities are advised to plan long-term
in site layouts and finances for treatment upgrades that can accommodate TOrC removal.

1.8.4.3 Microplastics

Microplastics in wastewater and the environment have become a topic of research over the past
years. Of general interest are particles less than 5 millimeters (mm) in size and particles are
categorized into micro-, meso-, and nano plastics. Plastic particles are detected virtually
ubiquitously and introduced in wastewater treatment plants through consumer products,
stormwater, and other sources.

Microplastics cause possible concerns for aquatic life, but the science and cause-effect
relationships are not yet well understood. Detection methods are still under development and
not standardized. In the United States, research needs to be further developed before it is clear
whether microplastics need to be regulated to mitigate exposure risks, and if that should be the
case, for the EPA to develop the necessary data to develop standard methods and the necessary
database to develop standards. For this reason, regulations in the United States from the EPA
are not anticipated within the next 10 to 15 years.

1.8.4.4 Nanoparticles

Nanoparticles are a broad group of organic or inorganic particles in the size range of about 1 to
100 nanometers (nm) or larger. These particles originate various sources in wastewater influent
including consumer products, industrial chemicals, clothing, electronics, or food. In August 2017,
the EPA issued a requirement for information collection and reporting for nanomaterials under
the Toxic Substances Control Act. This is regarded as a first necessary step for the EPA to start
collecting data on this group of chemicals to help with the assessment of whether regulations
may be necessary.

Nanoparticles have a high surface area to volume ratio and are therefore often reactive. Few
particles are known to be cancerogenous or toxic; for most particles, such information is not yet
available. Toxicity endpoints are not well understood, occurrence data is difficult to analyze in
environmental matrices, and toxicity data is insufficient. For this reason, regulations in the
United States from the EPA are not anticipated within the next 10 to 15 years.
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1.8.5 Anticipated Permitting Timeline

Based on the preliminary regulatory review, the anticipated regulatory timeline is presented in
Figure 1.11. There is uncertainty surrounding the timing of the promulgation of Regulation 31 as
compared to Regulation 85 for the TRWWTP. The timing for Regulation 31 limits shown in
Figure 1.11 do not account for any credits earned through the Voluntary Incentive Program (the
Town has earned nothing to date) and assume that the CDPHE Permitting Division will
implement Regulation 85 and Regulation 31 sequentially. A more conservative approach
assumes that CDPHE transitions directly to Regulation 31 for the TRWWTP in 2027. Efforts to
confirm the strategy for dischargers similar to Telluride has not generated any feedback from
the CDPHE Permitting Division regarding this approach. Therefore, the project team
recommends that the Regulation 31 effluent limits be used as the basis of design for this project,
pending receipt of PELs from CDPHE. These limits will be summarized in Section 1.9.

[0 S0 i 2 i s ) B ) ) A ) G B i

Current - New Permit - New Permit New Permit
Permit - Reg 85 Comp. Schedule - Reg 85 Limits Reg 31 Limits
- Reg 31 Comp. Schedule

Timeline assumes CDPHE does not bypass Regulation 85.

Figure1.11 Anticipated Regulatory Timeline

1.8.6 Current and Anticipated Regulatory Requirements for Biosolids

The Town's current practice for biosolids disposal is through hauling and disposal at the landfill,
which is a cost effective and operationally simplistic solution for disposal of generated biosolids
in the near-term. However, volatility in hauling costs and landfill tipping fees, risk to hauling (and
on-site storage availability) operations during the winter, and future sustainability goal warrant
consideration of other disposal options as part of the implementation pathway and long-term
planning considerations.

1.8.6.1 Regulation 64 Background

The Water Quality Control Division (WQCD) adopted Biosolids Regulation No. 64

(5 CCR 1002-64) (Regulation 64) (CDPHE, 1993) in November 1993; the regulation was last
amended June 2014. Regulation 64 "establishes requirements, prohibitions, standards, and
concentration limitations on the use of biosolids as a fertilizer and/or organic soil amendment in
a manner so as to protect the public health and prevent the discharge of pollutants into state
waters."

Regulation 64 is based on EPA 40 CFR Part 503 Biosolids Rule, but it is a Colorado-specific rule
that governs how biosolids are handled, treated, and applied to land or utilized for public use.
The following discussion presents regulatory pathways for beneficial use of biosolids for land
application (Class B).

Class A biosolids are a higher-quality product that must meet more stringent pathogen reduction
requirements. As a result, these biosolids can be distributed for public use without further testing
and monitoring. Class B biosolids must still meet certain pathogen reduction requirements, but the
limits are lower than those for Class A biosolids. These biosolids cannot be distributed for public



use, but they may be land-applied. However, sites that apply Class B biosolids are subject to certain
access and food production restrictions.

1.8.6.2 Pathogen Reduction Requirements

Pathogens are disease-causing organisms present within the biosolids. Only biosolids that meet
either Class A or Class B requirements for pathogen destruction can be land applied.

For Class B biosolids to be used or distributed for beneficial use, the biosolids pathogen
destruction must be evaluated or treated by one of two alternatives, as shown in Table 1.14.

Table1.14 Pathogen Reduction Alternatives (Class B)

Alternative Description

1 Geometric mean of seven samples

2 Process to significantly reduce pathogens

Alternative 1 requires that the geometric mean of seven samples shows the density of fecal
coliforms to be less than 2,000,000 most probable number per gram (MPN/g) of total solids on a
dry weight basis or less than 2,000,000 colony forming units per gram (CFU/g) of total solids on a
dry weight basis. No further treatment is required if the biosolids meet this criterion.

Alternative 2 requires processing the biosolids using one of six treatment processes known as
"Processes to Significantly Reduce Pathogens" (PSRP). The possible PSRPs are shown in
Table 1.15.

Table1.15 Processes to Significantly Reduce Pathogens

Alternative ‘ Process ‘ Description
Biosolids are agitated with air or oxygen to maintain aerobic
’a Aerobic conditions for a mean cell residence time at a temperature or
Digestion temperatures within a time-temperature function having as

end points 40 days at 20°C and no less than 60 days at 15°C.

Biosolids are dried on beds or on paved or unpaved basins. The
2b Air Drying biosolids dries for a minimum of 3 months. During 2 of the
3 months, the ambient average daily temperature is above 0°C.

Biosolids are treated in the absence of air for a mean cell
Anaerobic residence time at a temperature or temperatures within a
Digestion time-temperature function having as end points 15 days at 35
to 55°C and no less than 60 days at 20°C.

Using either the within-vessel, static aerated pile, or windrow
composting methods, the temperature of the biosolids is

2d Composting  raised to 40°C or higher and remains at 40°C or higher for
5 days. For & hours during the 5 days, the temperature in the
compost pile exceeds 55°C.

2c

Lime Sufficient lime is added to the biosolids to raise the pH of the
2e TP
Stabilization ~ sewage sludge to 12 after 2 hours of contact.
Any other method of biosolids treatment which is certified as a
3 Alternative PSRP by the EPA, Region VIII, or, after assumption of

EPA Approved  delegation by the State, which is is certified as such by the
WQCD.
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1.8.6.3 Vector Attraction Requirements

In addition to pathogen destruction criteria, biosolids for use or distribution must also meet
vector attraction reduction (VAR), also referred to as "biosolids stability." Vectors are disease-
carrying organisms that are attracted to biosolids. VAR requirements must be met regardless of
whether the biosolids are Class A or Class B. There are ten methods available to meet the VAR
requirement; only one must be met for compliance with Regulation 64. The VAR alternatives are
described in Table 1.16.

Table1.16  Vector Attraction Reduction Alternatives (Class A and Class B)

Alternative ‘ Process ‘ Description
1 Volatile Solids Reduction Reduce the mass of volatile solids by a minimum of
38%.
Bench-Scale Digestion Demonstrate vector attraction reduction with
2 (Anaerobic) additional anaerobic digestion in a bench-scale unit.
3 Bench-Scale Digestion Demonstrate vector attraction reduction with
(Aerobic) additional aerobic digestion in a bench-scale unit.
4 Specific Oxygen Meet a specific oxygen uptake rate for aerobically
Uptake Rate treated biosolids.
5 Aerobic Processing Plus Use aerobic processes at greater than 40°C for
Raised Temperature 14 days or more.
6 Alkaline Addition Add alkaline materials under specified conditions.
7 ::;;ﬁ?;esclolygssglfids Reduce moisture content of biosolids.
8 Percent Solids of Reduce moisture content of unstabilized biosolids
Unstabilized Biosolids from primary treatment.
90r10 falfeation Mediod Injec'F or incorporate biosolids under specified
conditions.

The Town has indicated that the existing biosolids stabilization process does not meet current
regulations for stabilization with regards to time or temperature conditions.

1.8.6.4 Metals Concentration Limits in Biosolids

Section 64.12 of Regulation 64 lists the limits on metals concentrations in biosolids. Both Class A
and Class B biosolids must be tested for metals and meet the same concentration limits.
Biosolids with metals exceeding the ceiling concentrations in Table 1.17 are not allowed to be
applied to land.

Table1.17 Metals Ceiling Concentration Limits (Table 1 Quality)

Arsenic 75
Cadmium 85
Copper 4,300
Lead 840
Mercury 57
Molybdenum 75
Nickel 420
Selenium 100
Zinc 7,500




Biosolids which meet the ceiling concentration limits listed in Table 1.17 are considered "Table 1
quality" biosolids and are subject to maximum cumulative loading limits on land application
sites. Regulation 64 also specifies pollutant concentration limits under which biosolids are no
longer subject to those maximum loading limits. If the average of at least seven daily composite
samples in a calendar month is below the concentration listed in Table 1.18, the biosolids are
considered "Table 3 quality" and are not subject to cumulative pollutant loading rates for land
application sites. This means it may be easier to find and manage land application sites for
"Table 3 quality" biosolids versus "Table 1 quality" biosolids.

Table1.18 Metals Pollutant Concentration Limits (Table 3 Quality)

Arsenic 41
Cadmium 39
Copper 1,500
Lead 300
Mercury 17
Molybdenum N/A
Nickel 420
Selenium 100
Zinc 2,800

1.8.6.5 Biosolids Land Application Requirements

Before pursuing land application of biosolids, a "Letter of Intent" must be submitted to CDPHE.
It includes general information regarding both the application site, the biosolids generation
facility, and the biosolids applier. The soil must be tested for soil fertility, physical
characteristics, and metals concentrations, both before application and on a set sampling
frequency after application. These results are used to determine both the quantity and quality
of acceptable biosolids application. The site also must meet several location-specific criteria to
qualify as an acceptable location. These include proximity to surface water as well as several
other physical characteristics.

The biosolids from the TRWWTP would need to be routinely sampled to confirm quality. Biosolids
require sampling on a frequency determined by the total quantity of solids production and the
total quantity being reused for land application purposes. In addition to the pathogen, vector
reduction, and metals sampling requirements discussed above, there are general biosolids
monitoring requirements that include testing for nutrients such as phosphorus and nitrogen. The
results of this testing are factored into a calculation on cumulative metals and nutrient loading to
the site. When a site has reached their allowable metals and nutrient limits (which are based on
agronomic uptake rates), the site can no longer accept biosolids.

All collected data is summarized and reported annually in accordance with Regulation 64
Biosolids Annual Report — Section 1 Biosolids Land Application Report. This report form is also
referred to as the "self-monitoring report." There are also notification letters required of both the
biosolids preparer (WWTP) and applier (end user).
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1.8.6.6 Anticipated Future Biosolids Requirements

It is anticipated that in the foreseeable future biosolids regulations in Colorado will be expanded
to include provisions for PFAS limits and radionuclide requirements.

Per- and Polyfluoroalky!l Substances

PFAS water quality standards are currently under development by CDPHE. Given that several
states in the United States are already currently developing PFAS limits for biosolids and that
this is a current priority focus by EPA as well, it is to be anticipated that CDPHE will also develop
or adopt PFAS limits for biosolids in the near future. As a first step, monitoring and reporting of
PFAS in biosolids may be required.

The concern with PFAS in biosolids is two-fold. In particular, in shallow groundwater areas, the
land application of biosolids containing PFAS contamination has resulted in PFAS leaking into
ground water resulting in drinking water source contamination. Second, PFAS may be taken up
into plants and crops and thereby entering the human food chain.

On a national level, the EPA has set a health advisory (HA) for PFOA and PFOS in drinking water
at 70 parts per trillion (ppt) and is currently evaluating the need for maximum contaminant
levels. An HA limit provides information on contaminants that can cause human health effects
and are set to offer a margin of protection for all humans (including the most vulnerable
populations) throughout their life. The HA limits are non-regulatory and non-enforceable,
regardless public attention and concern surrounding PFAS have required utilities and local
regulators in many parts of the country to take immediate action.

To date, most biosolids land application sites where groundwater monitoring is conducted
have not found levels of PFOA and PFOS above 70 ppt; however, there have been a few cases
(e.g., in Alabama, Maine, and Michigan) where biosolids land application resulted in PFAS
levels above the EPA drinking water HA in the groundwater tested. These cases were the
result of high levels of PFAS discharged to WWTPs by a PFAS-using industry. In March 2019, in
reaction to public outcry of a farm that received paper mill sludge and biosolids, Maine
initiated a testing requirement for all land-applied biosolids. While this farm did receive
biosolids, after further investigation, the source of the PFOS contamination (biosolids or other
residuals) was inconclusive. As a precautionary measure, Maine established a limit for PFOA
and PFOS in beneficially used biosolids. These limits are 2.5 parts per billion (ppb) and 5.2 ppb,
respectively. Notably, these levels are lower than the concentration levels detected in most
biosolids products tested to date.

Radionuclides

Geologic sources of radionuclides in groundwater in the Colorado River basin may enter the
collection system via I/I. Therefore, the Town should anticipate that monitoring and reporting
might be included in the upcoming permit renewal.

Regulation 64 does not include requirements for Technologically Enhanced Naturally Occurring
Radioactive Materials (TENORM) in biosolids at this time. A recent law was passed (Senate
Bill-245) in Colorado that requires CDPHE to develop new Naturally Occurring Radioactive
Materials (NORM) and TENORM regulations even without the EPA having adopted such rules
first, following a stakeholder process. A stakeholder process was initiated and began in July
2018, finalized rules regarding TENORM have not been promulgated at this time.



1.9 Summary of Regulatory Design Criteria for Preliminary Design

Based on the information presented in the previous sections, Table 1.19 summarizes the 2050
influent conditions (excluding future metals limits) to be used in the preliminary design of the
TRWWTP expansion project.

Table1.19 Summary of Key Effluent Design Criteria

BOD;s 30 15

TSS 30 15

NHs-N (most restrictive value) 1.8 0.9

TN®@ 3.69 2.76

TP® 0.41 0.30
Notes:

(1) Design condition assumes a 25% safety factor for TN and TP, 50% safety factor for ammonia, and 66% safety factor for
BODs and TSS. These criteria are to be reviewed as part of this draft report and finalized with input from the Town.

(2) TNand TP conditions are based on projected Regulation 31 limits using low flow criteria submitted to the CDPHE on
March 31, 2021. These criteria have not been approved by CDPHE at the time of this draft report.

With regards to regulatory considerations for the solids process to be incorporated into TM 4 —
Solids Processing Recommendations, the implementation pathway will provide solutions to
achieve Class B biosolids quality as an operational option for the TRWWTP expansion project
(near-term planning horizon). Recommendations will also be provided to achieve Class A
biosolids as a part of the long-term planning horizon 10- to 20-year time frame.



Appendix 1A
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Figure 1A.5 Historical Influent TSS Concentration Since 2016
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Appendix 1B
INFLUENT LOADING ANALYSIS EXCLUDING

DATA AFTER NOV 2019



Introduction and Background

As noted in TM 1 — Basis of Design, the project team identified a shift in the reported influent concentrations
during the influent loading analysis that occurred in early November 2019 and continues through present
day. The shift was most notable for influent BODs and TSS, where the mean and interquartile range (or the
statistical spread) of the data increased as compared to previous years. This is confirmed by visually
inspecting the concentration data and by developing box plots for both data sets (see Appendix 1A).

After presenting a summary of the influent concentration and load data to the Town and operations staff on
July 8, 2021, the Town directed the project team to proceed using the influent loading data prior to
November 2019 for load projections while the operations team continues to investigate the observed
sampling discrepancy, such as the side-by-side sampling campaign noted above. Ultimately, a sampling
error could not be confirmed by the TRWWTP through ongoing review of the influent data and the side-by-
side comparison, and therefore the data from beyond November 2019 was incorporated in the projected
loading values. For comparison and documentation, the loading projections, which excluded the influent
data after November 2019, are presented herein.

Current Influent Load Analysis Excluding Data After November 2019

The current influent wastewater loads and calculated design concentrations for the available data prior to
November 2019 are summarized in Table 1B.1. It is important to note that a full 12 months of data are not
available for calculating the average daily annual (ADA) load for influent nutrients under this scenario, as the
TRWWTP started collecting influent nutrient data in January 2019. Therefore, the average load over the
available 10 months of data is shown.

Table1B.1  Current Influent Flows, Loads, and Design Concentrations Using Data Prior to November 2019

Parameter ADA ADMM Peak_Week— Peak Week —
Winter Summer
Influent Flow, mgd 0.83 1.32 1.01 1.41
Influent Loads
BODs, ppd® 2,180 3,140 4,020 3,980
TSS, ppd® 1,590 2,550 2,840 2,530
TKN, ppd®@ 245 420 310 420
NH, ppd® 190 345 345 230
TP, ppd® 35 50 45 50
Design Concentrations
BODs, mg/L 316 285 476 338
TSS, mg/L 230 232 336 215
TKN, mg/L 350 38 37 35
NH., mg/L 270 31 40 20
TP, mg/L 480 4.2 5.4 4.0

Notes:
(1) Calculated from data collected between January 2016 to November 2019.
(2)  Average of 10 months of available data, from January to November 2019.




The calculated increase in influent load (as ppd and percent increase) and design concentrations between
the influent loading presented in TM 1 (including data beyond November 2019) and the data presented in
Table 1B.1 are shown in Table 1B.2. Influent loads and concentrations generally increase for all parameters
and nearly all planning scenarios if the entire set of available data is used in the analysis (as seen in TM 1).
This is especially true for influent TSS, TKN, and TP.

Table 1B.2  Approximate Increase in Influent Loads and Design Concentrations Between Analysis Approaches

Parameter ADA ADMM Peak_Week— Peak Week —
Winter Summer
Increase in Influent Loads®

BODs, ppd (% increase) 0(0) 740 (24) 460 (11) 0(0)
TSS, ppd (% increase) 420 (26) 1,010 (40) 5,520 (194) 3,210 (127)
TKN, ppd (% increase) 80 (33) 55(13) 165 (53) 45(11)
NHz, ppd (% increase) 0(0) 0(0) 0(0) 60 (26)
TP, ppd (% increase) 25(71) 40 (80) 45 (100) 35(70)

Notes:

(1) Percentdifference is based on the two separate influent load analyses where the first assumed only the available data prior to
November 2019 (as presented above). The second load analysis assumed all available data including data after November 2019 (as
presented in TM 1).

Influent Load Analysis Excluding Data After November 2019

Influent load projections, based on the historical influent data prior to November 2019 and summarized in
Table 1B.1, are presented in 2050 in Table 1B.3. For brevity of this section, load projection graphs for each
influent parameter are provided in Appendix 1A.

TableB.3  Load Projections in 2050

Q) ‘ ADAE ‘ ADMME ’ Peal$Week Peak Week
Winter Summer

Influent Flow, mgd 1.29 2.06 1.58 221
Influent Loads

BODs, ppd 3,410 4,910 6,290 6,230

TSS, ppd 2,480 3,990 4,440 3,960

TKN, ppd 380 655 485 655

NHs, ppd 295 535 535 360

TP, ppd 55 75 75 75

As noted previously, CDPHE requires domestic wastewater treatment works to: 1) initiate engineering and
financial planning for expansion whenever the ADMM organic loading to the plant reaches 80 percent of
design capacity; and 2) commence construction of such expansion whenever ADMM organic loading reaches
95 percent of the design capacity. Under the above assumptions related to available historical data, the
estimated ADMM BOD; in 2050 (4,910 ppd) exceeds the current permitted capacity of the WWTP (3,708 ppd
as BODs) and is anticipated to exceed the CDPHE 95 percent construction trigger around 2027.

—
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Technical Memorandum 2

HYDRAULIC MODELING EVALUATION AND
RECOMMENDATIONS

2.1 Overview

The Town of Telluride (Town) Regional Wastewater Treatment Plant (TRWWTP) has a design
capacity of 2.1 million gallons per day (mgd) at average daily maximum month flow (ADMMF)
conditions. The TRWWTP was constructed in three major phases with some additional upgrades
and improvements since completion of the final project phase in 2001. An updated and complete
liquid stream hydraulic profile of the facility does not currently exist. Carollo Engineers (Carollo)
was tasked to develop a hydraulic model to identify existing hydraulic limitations. As part of a
follow up to this draft Technical Memorandum (TM) 2, opportunities to improve the existing
hydraulic grade line in conjunction with the TRWWTP Expansion Project will be discussed. In
particular, the Town is interested in options to improve the hydraulic efficiency through a new
flow path and eliminating multiple influent points of pumping.

The primary objectives for this initial phase of the hydraulic modeling effort are to:

e Develop a complete liquid stream hydraulic profile of the existing facility.

e Document hydraulic limitations of the existing facility based on the permitted
design capacity.

e Document hydraulic limitations of the existing infrastructure based on the future
ADMMF/hydraulic design capacity of 2.3 mgd. (It is understood that peak day and peak
hour flow conditions will be equalized through an equalization process either before or
after the headworks facility and therefore, the existing secondary treatment
infrastructure was not evaluated at flows higher than the future ADMMF capacity.)

As part of the final TM 2, the following objectives will be achieved:

e Assessment of the pumped flow system associated with the existing raw sewage pump
station and influent/primary wet well pump station.

e Complete influent to effluent hydraulic grade line for the recommended TRWWP
Expansion Project including pump sizing for new influent pumping system to support
the future flow conditions.

The appendices supporting this TM include Appendix 2A — Compiled Drawing Set and
Appendix 2B — Hydraulix® Model Output.

2.1.1 Summary of Flows

Influent and internal recycle design flow conditions are summarized in Table 2.1. The influent
flow condition is based on the permitted facility capacity. The future design flow of 2.3 mgd was
also evaluated as part of the existing facility model (30-year projected influent flow from the



Telluride Regional Wastewater Treatment Plant Master Plan [Stantec, 2017]). Internal recycle and
waste flows were assumed based on process information and previous reports and studies.

Table2.1  Influent and Internal Recycle Flows

Flow Description | ADMMF (mgd) | Future ADMMF (mgd)
Influent 2.1 23
Return Activated Sludge (RAS)® 1.58 1.73
Waste Activated Sludge (WAS)@ 0.03 0.03
Recycle Flows® 0.17 0.17

Notes:

(1) RAS flow assumed to be 75 percent of influent flow

(2) WAS flow assumed average annual solids loading to the aerobic digesters per the Dewatering Improvements: Engineering
Report for the Telluride Regional Wastewater Treatment Plant (Jacobs Engineering, 2019).

(3) Recycle flows include pressate recycle, decant and filtrate recycle. Pressate recycle assumed 0.158 mgd per the
Dewatering Improvements: Engineering Report for the Telluride Regional Wastewater Treatment Plant (Jacobs Engineering,
2019), decant flow assumed to be 0.008 mgd, and filtrate recycle assumed 0.004 mgd. Recycle flows assumptions to be
updated in continued modeling efforts.

2.2 Hydraulic Flow Path and Unit Process Notes
2.2.1 Hydraulix® Model

Hydraulic modeling of the TRWWTP was performed using Carollo's Hydraulix® software.
Hydraulix® is an in-house, spreadsheet-based, steady-state hydraulic model used to calculate
the hydraulic and energy grade lines through the treatment plant. The model tracks the
estimated water surface elevation (WSE) from downstream to upstream in the plant, accounting
for headloss through the critical path of flow conveyance.

2.2.2 Model Development

The following units were identified as the critical path for this hydraulic model as part of
discussions with the project team during Workshop 1:

e Screening channel.

e  Gritvortex unit.

e Oxidation Ditch No. 3.

e Secondary Clarifier No. 3.
e UVdisinfection.

The critical path is the path of most hydraulic resistance through the plant. Wherever applicable,
the pipe route with the longest pipe segments and most fittings was modeled, even if that flow
path is a fictional route (e.g., flow into Secondary Clarifier No. 2 and out of Secondary Clarifier
No. 3) to develop the most conservative hydraulic scenario. The Town provided drawings for
previous projects at the TRWWTP and these drawings were compiled into a comprehensive
drawing set with existing structures and components of the hydraulic critical path highlighted.
Drawing elevations are reported in a local datum and are consistent across all drawing sets. The
hydraulic profile drawing set developed to create the model is included as Appendix 2A —
Compiled Drawing Set.
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2.2.3 Hydraulic Assumptions

Hydraulic assumptions used in the development of the hydraulic model are included in this
section. The following assumptions were used for hydraulic coefficients:

e A Manning's "n" friction coefficient of 0.013 for channel hydraulic calculations.
e Anabsolute roughness coefficient of 0.004 for pipe hydraulic calculations.

2.2.4 Unit Process Assumptions

The following specific notes apply to individual process areas.

2.2.4.1 Plant Influent

The hydraulic model extends to the influent channel of the headworks where flow is pumped
from the raw sewage pumping station in a 14-inch force main. As assessment of the raw sewage
pump station pumping capacity will be included as an appendix to the final TM.

2.2.4.2 Screening Channel

The screening channel in the headworks consists of a Duperon FlexRake bar screen installed in
2018. Headloss through the bar screen process was provided by Duperon for flow rates of 1 mgd
and 5 mgd. Headloss assumptions are presented in Table 2.2. For the hydraulic modeling, the
headloss of 3.34 inches was assumed for both flow conditions. Headloss across the screen
assumed a 25 percent blinding factor. There is a bypass channel connected to the screening
channel, but the Town has indicated it is only used as an emergency bypass and therefore was
not modeled.

Table 2.2 Bar Screen Headloss Conditions from Vulcan Industries

Flow (mgd) Blinding Factor Headloss through One Screen (inches)
1 25% 3.09
5 25% 3.34

2.2.4.3 Grit Removal

The grit removal system consists of a Smith and Loveless vortex grit unit installed as part of the
Phase 3 WWTP Improvements Project in 2001. Headloss through the system was assumed to be
0.25 inches, as information on the exact headloss was not provided by the manufacturer at the
time of this draft. There is a bypass channel around the grit system, but the Town indicated it is
only used as an emergency bypass and therefore was not included in the model.

2.2.4.4 Influent Wet Well Pump Station

Flow is pumped from the influent wet well pump station to the oxidation ditch diversion
structure. The WSE in this area is the downstream hydraulic set point for the grit removal unit,
screening channel, and plant influent segments of the model. A high water alarm WSE of

8,661 feet was used as a conservative value, and may be updated once the pumps are modeled.

2.2.4.5 Oxidation Ditches
All three oxidation ditches were modeled in service, as would be the typical operation under the

permitted design capacity condition. Flow is pumped to the oxidation level control structure. The
flow split between the three oxidation ditches is controlled by three straight edged weirs. Each



weir is set at the same elevation to split flow evenly between the ditches. The WSE of each
oxidation ditch is controlled by a 2-foot wide effluent adjustable weir. Each oxidation ditch flows
over its effluent weir and into a diversion structure which routes flow to the secondary clarifiers.

2.2.4.6 Secondary Clarifiers

There are three 50-foot diameter secondary clarifiers downstream of the oxidation ditches. All
three clarifiers are connected with a bypass line, but the Town indicated that the existing
configuration does not allow flow to reach Clarifier No. 1. For this reason, Clarifier No. 1 is not in
service and was not included in the model. In the developed model, the flow from the oxidation
ditches is split between Clarifier No. 2 and Clarifier No. 3.

2.2.4.7 Ultraviolet Disinfection
Headloss through the ultraviolet (UV) disinfection lamps was taken from the 2013 TRWWTP UV
Disinfection System Improvements project. Downstream of the UV lamps is a finger weir before

discharge to the plant effluent line. No drawings are available for the details of this weir, so the
hydraulic model includes a straight edge weir from the original construction.

2.3 Hydraulic Profile

WSEs for the two flow scenarios with respect to top of concrete elevations are plotted in
Figure 2.1. Available freeboard was calculated for each hydraulic node and is presented in
Table 2.3. The hydraulic model output is included as Appendix 2B — Hydraulix® Model Output.
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Figure2.1  Water Surface Elevations with Respect to Top of Concrete
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Table 2.3 Existing Facility Available Freeboard

Location Freeboard Available at Freeboard Available at
2.1 mgd (feet) 2.3 mgd (feet)
Bar Screen 6.9 6.7
Parshall Flume 14 13
Grit 1.4 13
Influent Wet Well 11.0 11.0
Influent Diversion Structure 7.7 7.7
Oxidation Ditch 33 3.2
Oxidation Ditch Level Control Structure 12.3 12.2
Clarifier 2.1 2.1
Clarifier Effluent Launder — US 4.8 4.8
Clarifier Effluent Launder — DS 8.3 8.1
UV Disinfection 3.0 3.0

2.4 Existing Hydraulic Limitations

The Colorado Department of Public Health and Environment's (CDPHE) Colorado Design
Criteria for Domestic Wastewater Treatment Works, WPC-DR-1 (2012) defines numerous
hydraulic design criteria. These include total and firm (with largest unit out of service) capacity
requirements for conveyance and pumping facilities, freeboard requirements (18 inches

[1.5 feet] for most areas, 12 inches [1 foot] for primary and secondary clarifiers), and floodplain
considerations. In addition, certain unit processes have required operating levels above which
treatment performance is affected. These include UV disinfection and hydraulic control points
such as weirs that are intended to be free flowing (i.e., unsubmerged).

The initial hydraulic modeling shows that there are no immediate hydraulic concerns for the
UV system, clarifiers, oxidation ditches, or grit removal system. Adequate freeboard is
maintained in each process area, and all flow control weirs are free-discharging at both flow
conditions.

The 9-inch Parshall flume between the grit unit and the bar screen is 100 percent submerged at
2.1 mgd and 111 percent submerged at 2.3 mgd. Submergence of greater than 100 percent can
result in less accurate flow measurement. In addition, directly upstream of the Parshall flume,
the top of concrete is at a lower elevation than the screening channel, and there is only

15.6 inches of freeboard available, which is slightly below the requirement of 18 inches per
CDPHE. Modifications to this system will be required to accommodate the future design flow if
the existing headworks facility is reused. The required modifications will be more significant at
the future peak hour condition if flow equalization is not provided upstream of the future
headworks process.

The Town indicated that there is an uneven flow split between the three clarifiers such that
Clarifier No. 1 does not receive flow. Although Clarifier No. 1 was not included in the hydraulic
model, visual observation of the piping layout provided on the facility drawings clearly
indicates concerns associated with this flow split. Additional modeling and recommendations



to correct this deficiency was not deemed appropriate as the proposed retrofit associated with
the TRWWTP Expansion project will no longer require a flow split between the three clarifiers
since the membrane modules are planned for installation only in one existing clarifier.

2.5 Additional Considerations

Based on the elevation of the plant outfall to the San Miguel river and the invert elevation of the
UV system, there is almost 20 feet of excess and available head. This could be an opportunity to
explore utilizing hydro-electric power between the UV system and the plant outfall.

2.6 Recommended Flow Path, Site Layout, and Hydraulic Profile

All following sections will be updated for the final deliverable in conjunction with TM 3 — Liquid
Stream Recommendations.

2.6.1 Flow Path, Process Flow Diagram, and Site Layout
Pending.

2.6.2 Hydraulic Profile

Pending.

2.6.2.1 Influent Pumping

Pending.

2.6.3 Existing Limitations and Proposed Solutions

Pending.
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Sticky Note
This study was completed in 2011 by URS.  I can provide a copy of the analysis for your information, if you are interested.




