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BWRF Master Plan Overview
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Future Needs
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Drivers for the BWRF

= Growth and Capacity
= Facility Condition - Aging Assets
= Current and Future Regulations

Water Resiliency
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BWRF Flows — Historical and Projected
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BWRF Loads — Historical and Projected
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 prree S TR iy L. - Facility Assessment Site Plan

o PRIMARY TREATMENT 0 SOLIDS THICKENING
- * Replace flow equalization basin and pumping, « DAF redundancy for WAS thickening.
primary sludge pumping, and primary clarifier

mechanisms. ODOR CONTROL

« Evaluate primary cIarifiEa*e' N o r? Wr control study.
mechanism condition. fI”l‘ty Ove onI]s ruct new odor control system at new
EQ facility and combine nearby existing
o PRELIMINARY TREATMENT foul i flows
» Upgrade HVAC and odor congrol air flows. e o r trol fans. associated
* Plan rebuild of influent Fja I:¥ | n g OOd wm &jﬂj&mmg
«  Consider influent flow measurement . ' '
improvements, addres Iﬁm [ o
room, and evaluate hydra g:@ W thggﬂc nre:v%ige]s‘tll:on complex,
limitations in channels fgr peak flow. including digesters, dewatering feed
pumps, and pre-dewatering sludge
age.

. . .
* Recommend a full p|anttl@niaag IN g an zﬂ\sider capacity and desire to aghieve

* Update arc-flash study and provide Class B biosolids and beneficial reuse

equipment labeling. e neﬂC'aI ofbedds]| Se

» Replace switchboard in%/g enerator

Building. 1s limited (9 ) TERTIARY TREATMENT

* Replace site lighting. Replace filter backwash pumps and
HVAC in chemical rooms.

=

o SECONDARY TREATMENT + Evaluate UV disinfection hydraulics
2 s A » 7 » Replace South Train capacity with new and update, if necessary.
o u = k. " SIS treatment train. + Consider logical approach to reuse
— I | ' = b * Replace Middle Train IR, RAS, and WAS system expansion.
1 1¥3 pumps and associated electrical, and IFAS « Add jockey reuse pump in fourth
Most significant - el A jocke
. . . 2 * Replace old North Train blowers- Replace
WO rk = D I g e Stl O n ' secondary clarifier mechanisms for SC 3 @ DEWATERING
and 4. + Replace conveyors.
re p I a Ce m e nt a n d * Increase centrate storage/consider

. . (cn | . s o I6C SYSTEMS I treatment.
e q ua | |Zat| on SySte m ol | e . Qi prove aeration/DO control, + Replace centrifuges with larger capacity
8 _ - i . » Plan PLC and instrumentation upgrades units or 3 centrifuges if mechanical
. ' i connections and access can be defined.
+ Plan for sludge storage volume and
replace dewatering feed pumps

in parallel with project work.



Regulations — Near-term and Future

Nutrients
- Ammonia
- Total Inorganic Nitrogen
- Total Phosphorus

Temperature

Regulation 31 Nutrients
PFAS
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Historical Effluent TIN
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Historical Effluent TP
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Looking to Tertiary Filtration with Chemical backup moving forward to achieve anticipated limits


Future Effluent Temperature
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PFAS Regulations — Wastewater Effluent and Biosolids

Legend Michigan Maine -
B e bl Enforceable Surface Water Quality Standards: Moratorium on land application; Enforceable biosolids screening levels:
olibEEoE «  Drinking water source: PFOS 11 ng/L, PFOA 420 ng/L - | PFOA-0.0025 mg/kg
* Non-drinking water source: PFOS 12 ng/L, PFOA 12,000 ng/L PFOS - 0.0052 mg/kg
. Enforceable Proposed Also: Evaluation of WW biosolids PFBS - 1.9 mg/kg
I Monitoring Vermont-
Wisconsin Surface water standards under development.
Surface water standards under development
New Hampshire -
Minnesota Surface water standards under development.
Site specific surface water standards
Washington - New York ‘ ’
PFOS in biosolids as topic emerging Biosolids screening required.
Wastewater survey

Massachusetts —
PFAS testing required for biosolids in permit renewal process.

California -
Monitoring of biosolids and wastewater

TBD impact of new
EPA Drinking Water

MCL on wastewater e

discharges | inder development PFOS biosalics testing required

Monitoring of biosolids
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and wastewater
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GENERATOR IMPROVEMENTS
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Phase 4

Design: 2029-2030
Construction: 2031-2032
Commissioning: 2033
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CIP Schedule
|Phase| Design | Construction | Commissioning | Key Considerations

1 Q4 2023-2024 Q4 2024-2025 2026 Site Preparation for Solids
Capacity Drivers,
2 2024-2025 2026-2028 2028-2029 Performance, Resource
Recovery
Timing of Load Growth, Asset
2027-2028 2029-2030 2031 Upgrades, Reuse Approach,

Timing of PFAS Limits
Timing of Flow Growth,
4 2029-2030 2031-2032 2033 Treatment Approach,

Temperature Limits
Timing of Regulation 31
5 2035-2036 2037-2038 2039 Limits and Approach to
Treatment/Reuse

! ! | |
(V)

22
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Permitting and Near-term Schedule

PROJECT PHASE
PHASE 1
Design
CDPHE ENG - Site Application
CDPHE ENG - Process Design Review
Construction
Commissioning
PHASE 2
CDPHE Permitting - Chemical Modification Request(s)
Design
CDPHE ENG - Site Application
CDPHE ENG - Process Design Review
Construction
Commissioning
PHASE 3
CDPHE Permitting - Chemical Modification Request(s)
Design
CDPHE ENG - Site Application (with Organic Capacity Re-rating)
CDPHE ENG - Process Design Review
Construction
Commissioning
PHASE 4
CDPHE Permitting - Chemical Mod Request(s) and PELs
Design
CDPHE ENG - Site Application (with Hydraulic Capacity Re-rating)
CDPHE ENG - Process Design Review
Construction
Commissioning

BWRF MP — ACES Meeting Aug 23-pptx
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Cost Estimates as of March 2023

Construction Desig-n a-md Const.ructifm Mana_gement_ Il Project Cost
Cost Estimate Permlt-tlng Englneerlr_lg Services I?urlng Estimate
Cost Estimate Construction Cost Estimate
1 $31,278,000 $2,750,000 $2,815,000 $36,843,000
2 $149,464,000 $13,452,000 $13,452,000 $176,368,000
3 $100,556,000 $9,050,000 $9,050,000 $118,656,000
4 $53,826,000 $4,844,000 $4,844,000 $63,514,000
5 $108,569,000 $9,771,000 $9,771,000 $128,111,000
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Sustainability
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S
Key Sustainability Components of BWRF CIP

Improved treatment in line with new standards

Treatment processes selected to minimize need for chemical addition

Flexibility in beneficial reuse of biosolids

Beneficial energy recovery from digester biogas



GHG Terminology
Scope 1* Scope 2 Scope 3
= Direct emissions = |Indirect emissions = |Indirect emissions
. Onsite * Purchased * Purchased
stationary electricity, heat, materials & uses
combustion or steam of end products

“,

’ &5
L

8|

*Regulated emissions include combustion of natural gas and biogas (not including biogenic CO,)
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GHG Emissions at the BWRF

Period Annual Treated Annual Scope 1, 2, and 3 Unit GHG Emissions
Wastewater (MG/yr) | GHG Emissions (MT CO2elyr) (MT COZerrIMG)
2021 2,369 7,332

2028 After Phase 2

with Cogeneration el sy e

= 6% reduction in unit GHG emissions, despite:
- More stringent limits
- Increased chemical demands
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