
PIC’s Project Role
PIC provided preliminary design, final design, 
permitting and construction administration services 
for the Northglenn Wastewater Headworks and 
Clarifier Project. 

Project Participant Roles
The following subconsultants and contractors 
contributed to the successful design and 
construction of the WWTP Headworks & Clarifier 
project:

• City of Northglenn 
Project Owner

• Providence Infrastructure Consultants 
Lead Project Designer

• Moltz Construction 
General Contractor /  
Construction Manager-at-Risk (CMAR)

• Alden Laboratories 
Structural Design

• Brierley Associates 
Geotechnical Design

• Browns Hill Engineering and Controls 
Electrical Design

• Lintjer- Haywood 
Headworks Architectural Design

• alm2s 
Operations Building Architectural Design

• JK Mechanical 
Mechanical Design

Entrant’s Contribution
Uniqueness and/or Innovative Applications of New 
or Existing Techniques
The new Headworks Facility utilized a relatively 
new technology for odor treatment called air 
ionization with equipment provided by Bentax of 
North America, Inc. The primary advantage of air 
ionization odor control is it treats the ambient air 
inside the headworks facility. Most other odor control 
technologies (i.e., Biofilter, carbon absorption, 
chemical scrubber, etc.) are “downstream” solutions 
in that odorous air is captured and treated as 

it leaves the facility. As such, the only indoor 
atmosphere benefit is accomplished via dilution 
from the 12 air changes per hour ventilation 
requirement (per NFPA-820). 

Enclosed space volumes were calculated for the 
upper and lower levels of the headworks building, 
which must be ventilated in accordance with the 
requirements of NFPA-820 for a Class 1, Division 2 
space (12 air changes per hour). The headspace of 
the force main termination vault was also designed 
to be actively ventilated because odor generation at 
this location is expected to be somewhat higher due 
to the turbulent force main discharge. The vault is 
ventilated at twice the NFPA-820 requirements (24 
acres per hour).

Ionized air is delivered to three (3) areas of the 
Headworks facility, and odors released at the force 
main termination vault are treated via “triple pass” 
configuration:

• The headspace of the force main termination vault
• The headspace of the covered channels in the 

Headworks building
• The “occupied” process space, or space where 

employees work, in the Headworks building

One makeup air unit (MAU) was provided for the 
Headworks Building to deliver 11,300 cfm of air. Flow 
is split into three separate plenums directed to each 
area noted as part of the “triple pass” configuration. 
Each plenum, or space used for air circulation, has 
an air ionization unit (AIU) with the ionization modules 
(IM) installed in it. Air is actively exhausted from the 
headworks building using four (4) exhaust fans. The 
exhaust flow was designed to slightly exceed the 
MAU capacity to create a negative pressure in the 
occupied space, which draws air from the FM vault 
and the channels into the building for “polishing” prior 
to exhausting into the atmosphere. The exhaust fans 
were chosen to enhance exhaust mixing with the 
atmosphere in the fan discharge vicinity. 
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The odor control system at the Northglenn WWTP 
uses a triple pass system, and the primary point 
source of force main odor release is the force 
main termination vault. The ionization equipment 
specification required that a 90 percent reduction 
in H2S be accomplished sequentially in each 
of the triple pass configuration areas: the force 
main termination vault, channel headspace, and 
process area. This triple pass system with a 90 
percent reduction in each area yields a predicted 
Headworks building exhaust of 0.005 ppm H2S 
or 99.9 percent removal. Thus, the triple pass air 
ionization system was designed to have superior 
performance to that of a single-pass “downstream” 
process, and has the added benefit of improving 
the occupied interior atmosphere for the benefit of 
WWTP operations staff and equipment longevity.

Future Value to the Engineering Profession and 
enhanced public awareness/enthusiasm of the role 
of engineering
The Northglenn Wastewater Headworks and 
Clarifier Project allowed an existing primary 
treatment lagoon to be decommissioned. This 
lagoon had been a source of community complaints 
for several years as residential and commercial 
development occurred near the existing WWTP. The 
Headworks Facility captures and treats the odors 
emanating from the force main to the WWTP using 
the ionization technology. This project has greatly 
improved and reduced the odor complaints from 
the nearby residents. This has shown the residents 
that an engineering solution has solved the odor 
nuisance greatly affecting their community.

Social, Economic, and Sustainable Development 
Considerations
In addition to the project’s odor removal 
accomplishment, the WWTPs treatment process 
was improved to continue to protect the receiving 
stream’s water quality (Big Dry Creek) and the 
environment. The WWTP provides wastewater 
treatment for entire City of Northglenn. Therefore, 
this facility is key to providing economic growth for 
the City. To continue to provide effective treatment, 

a process capacity evaluation was conducted, at the 
request of the Colorado Department of Public Health 
and Environment (CDPHE), for the WWTP. The 
purpose of the evaluation was to satisfy CDPHE’s 
requirement to determine the existing facility 
capacity without the primary lagoons in service. 
The capacity of the biological nutrient removal 
(BNR) and secondary clarification processes were 
evaluated in accordance with CDPHE’s current 
wastewater design criteria requirements. The BNR 
process was determined to have a maximum month 
hydraulic capacity of 4.2 million gallons per day 
(MGD) and a maximum month organic capacity of 
7,916 pounds of biological oxygen demand (BOD) 
per day. The secondary clarification process has a 
maximum monthly hydraulic capacity of 4.96 MGD. 
The clarification process is limited by the solids 
loading rate (SLR), which is a combination of mixed 
liquor suspended solids (MLSS) and flow that are 
handled by the process. Because of these treatment 
process improvements, the WWTP will continue to 
protect the health, safety, and welfare of the public 
and environment.

Complexity
The Northglenn Wastewater Headworks and 
Clarifier Project presented unique design challenges 
regarding connection to the existing force main. 
The force main provided flow to the existing 
Primary Lagoon and is in continuous operation. 
After the new Headworks Facility was completed, 
reconnecting this force main to the new facility with 
a new pipeline required significant modifications. 
Because it had to be done while the line was 
pressurized, it required a very special bypass 
arrangement and coordination by the Contractor. 
Wastewater spilling and contaminating the 
environment was a great concern.

To accomplish this “cut-over”, a pressurized tap and 
by-pass was installed around the new connection 
location. This kept the existing force main to 
the Primary Lagoons operating while the new 
connection to the Headworks Facility was being 
made. This procedure was executed flawlessly by 

WWTP Headworks & Clarifier Project
Category: F - Waste and Storm Water

Page 2



the Contractor with no wastewater leaks into the 
environment. The Headworks Facility then began 
operating, and flow was stopped to the Primary 
Lagoons. After the Lagoons had been drained, they 
were allowed to dry out, and then cleaned of all 
accumulated debris and solids.

Successful Fulfillment of Client/Owner Needs
There was a conscious effort made to establish 
a trusting, effective working relationship among 
the project team, including the City, the Design 
Engineer, the Contractor, and subcontractors. 
The project team prioritized that partnership 
through having weekly meetings throughout the 
construction with all the designers, contractors, and 
subcontractors. At every weekly meeting, the team 
worked through the construction issues at hand and 
identified upcoming challenges that were proactively 
addressed as a team. This prevented construction 
issues from becoming a “crisis” issue. These open 
lines of communication helped mitigate project risks, 
and many problems that might have developed into 
road blocks to the overall schedule or budget were 
solved quickly.

Despite the challenges of constructing the 
Northglenn Wastewater Headworks and Clarifier 
Project was completed without shutting down the 
force main and plant, the project team was able to 
work with the City to deliver the completed project 
on time and nearly $1 million under the original 
CMAR budget.

Closing Summary
PIC, the City of Northglenn, and Moltz 
Construction worked creatively and carefully 
with project stakeholders to complete a project 
that met the operational needs of the City and 
also solved a very sensitive odor issue with the 
surrounding community. The project involved the 
decommissioning the Primary Lagoons, a major 
source of the WWTP odors, and the construction of 
a new Headworks Facility. The Headworks Facility 
was designed to completely capture and treat 
odors emanating from the force main discharge at 
the plant. The odor treatment system incorporated 
an innovative use of the air ionization process to 
capture and treat the odors from the force main 
air discharge. After the project competition, odors 
were significantly reduced and complaints from the 
nearby neighborhoods ceased. 

Beyond technical solutions to the issues at the 
WWTP, the Northglenn Wastewater Headworks 
and Clarifier Project was a success in terms of the 
construction. The project’s success can be directly 
linked to Moltz Construction’s performance as 
a solution-oriented Contractor driven to provide 
the best-value project to the City. A very difficult 
connection to an existing force main was performed 
seamlessly without having to shut down the plant 
or the main lift station, and it was done without 
any leaks of wastewater which could harm the 
environment. In addition, with the cooperation of the 
team, the project was completed $1,260,538 below 
the initial budget. The completed WWTP project 
resulted in a facility that is a good neighbor to the 
community, and provided a facility that will meet the 
operational needs of the City of Northglenn for years 
to come.
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