
Clean Methane Systems 
Case Study

Willow Lake Water Pollution 
Control Facility

A Seamless Design-Build Upgrade: Continuous Clean Power 
Generation via 350 scfm Biogas Conditioning

Category Details

Industry Municipal Wastewater Treatment

Facility Scale 350 Standard Cubic Feet per Minute Raw Gas Flow

Region Salem, Oregon (Willow Lake WPCF)

Project Completion Date April 2020

Technology Deployed Custom Engineered Biogas Conditioning System 
(H2S, Moisture & Siloxane Removal)

Feedstock Type Municipal Anaerobic Digester Sludge: Biogas

Conditioned Gas Throughput Volumetric Inflow Rate: 350 scfm

Downstream Power Generation Caterpillar (CAT) Engine/Generator

Channel Partners Goble Sampson Associates                                            
Slayden Constructors, Inc.                                    
Carollo Engineers

Top 3 KPIs 100% Protection of Downstream Engines
Accelerated Design-Build Delivery
Successful Waste Gas Monetization



Situation
The Willow Lake Water Pollution Control Facility (WPCF) in Salem, Oregon, faced a standard 
municipal challenge: how to effectively manage and capitalize on its continuous production of 
digester gas from anaerobic digesters.  Anaerobic digester gas is naturally saturated with moisture 
and contains dangerous trace compounds—specifically hydrogen sulfide (H2S) and siloxanes—that 
pose severe operational risks to equipment.  Specifically, when used as fuel for gas 
engine/generators, these chemical constituents cause accelerated engine wear, silica 
crystallization on combustion components, and premature oil degradation, resulting in prohibitive 
maintenance costs and declining power yields for downstream energy assets.

Triggers

In order to meet regional environmental regulations 
and transition towards sustainable, low-emission 
power generation, municipal decision-makers 
authorized an upgrade to their existing 
cogeneration infrastructure. The plant needed to 
supply highly purified fuel to newly optimized 
downstream Caterpillar (CAT) electrical generators. 
To fulfill regulatory mandates and qualify for energy 
savings, Salem required a dependable, high-
efficiency gas conditioning system that could 
operate continuously and meet strict fuel gas 
quality specifications.

Barriers

Public sector capital improvement projects are 
heavily constrained by rigid budgets, political 
oversight, and the imperative for zero operational 
downtime. The Willow Lake upgrade had to be 
delivered within a strict capital envelope. 
Additionally, the municipality required highly 
localized project execution and ongoing support. 
Traditional engineering bids often relied on separate 
components from disjointed vendors, increasing 
integration risk, footprint size, and commissioning 
delays—an unacceptable path for a critical municipal 
facility.

Solution
Clean Methane Systems (CMS) delivered an end-to-end, solutions-oriented answer. CMS custom-
engineered and fabricated a complete, integrated biogas conditioning system specifically optimized for the 
Willow Lake 350 scfm waste stream. The platform incorporates a coordinated process sequence including:

bulk H2S removal vessels with particulate knockout filters
positive displacement gas compression blowers
an advanced gas chilling heat-exchanger system designed to control humidity and dew point

The conditioned gas is subsequently polished through layered siloxane-removal vessels. By collaborating 
with local representative Goble Sampson Associates, CMS ensured seamless on-site engineering, 
commissioning coordination, and ongoing technical support, reducing municipal project risk and 
maintaining direct stakeholder alignment.

Results
The design-build project was successfully completed, commissioned, and placed into continuous service in 
April 2020. The CMS system consistently delivers engine-grade fuel to the downstream CAT generators, 
providing operational protection against corrosive H2S and abrasive siloxane compounds. Salem’s 
investment successfully transformed an environmental liability into a reliable source of green energy, 
offsetting plant electricity purchases.


