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Pierce County, WA State 
Since 1989, Pierce County in WA State has 
specified and sole-sourced Predl Systems’ 
Base Liners, installing over 10,000 to date. 

 

Robin Ordonez’s Role with Pierce County Public Sew-
er Utility 
“As the Supervisor of Engineering for the Pierce County 
Wastewater Utility one of my first tasks was to develop the 
Engineering Standards and Specifications for the sewer 
utility. In the beginning the Pierce County Wastewater Utili-
ty didn’t have design standards or specifications. Previous-
ly the utility had used Washington State’s Department of 
Ecology standards. We decided to customize and tailor our 
specifications and engineering plans for our specific 
needs. We focused on the needs of the collection system 
and the maintenance staff. Anything that was to be con-
structed on the Pierce County sewer system would be ac-
cording to these standard specifications.” 
 
Specifying PREDL Systems’ Manhole Base Liners 
“Beginning in 1985 I spent three years reviewing require-
ments and developing standards for the sewer utility that fit 
the engineering and maintenance staffs requirements. The 
maintenance manager highlighted the problems he had 
with manhole inverts. At the time Pierce County’s man-
holes were hand channeled concrete inverts. Every 5 – 10 
years depending on location and concentrations of hydro-
gen sulfide gas and the extent of corrosion on the concrete 
inverts, Pierce County’s maintenance crews would have to 
re-channel manholes by jack hammering the inverts and 
installing new channels. Once we determined how much 
effort it actually took to re-channel a manhole we identified 
that as a pretty serious problem. The three point retrieval 
system; flaggers to control traffic; safety hazards due to 
H2S gas; and the risks of working in a confined space all 
added up to a costly, time-consuming unproductive use of 
maintenance crew resources. 
 
“In 1989 I met a PREDL representative and learned about 
the benefits of their manhole liner system. He explained it 

was not really a new product. PREDL base liners were 
used extensively in Europe. I decided there might be an 
opportunity for Pierce County to solve one of our major 
problems with re-channeling manholes. Since I was re-
sponsible for writing specifications I included the PREDL 
liners on one of our public works construction projects. It 
was an alternative to the standard concrete channels. The 
contractor felt more comfortable with the standard chan-
nels so none of the manholes installed included the 
PREDL liner. On the next project I put out to bid, PREDL 
was sole sourced so the contractor had no alternative but 
to use the PREDL liners. Since then, over 20 years ago, 
more than 10,000 PREDL base liners have been installed 
on the Pierce County sewer system. Even today the 
PREDL liners are the only liner systems installed on all 
new construction projects. From our perspective the 
PREDL base liners solved a costly maintenance problem 
because after installation no additional maintenance is re-
quired on the liners. 
 
With a sewer system of this magnitude maintenance 
costs are a very important issue. 
“Maintenance crew time is very expensive when you con-
sider all the effort that is needed to re-channel a manhole. 
The non-lined existing manhole requires a lot of resources 
to re-channel. At the minimum, Pierce County would have 
one worker inside the manhole to jack hammer and con-
struct a new concrete invert, another at the road elevation 
to operate the 3 point retrieval system and a flagger at 
each end of the job. Depending on the flows in the system, 
it may require a crew to pump sewage around the manhole 
being rehabilitated and if it is located in an intersection ad-
ditional flagging staff and possibly a deputy sheriff to direct 
traffic around the construction.” 
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“We began installing the PREDL base liners in 1989 and 
continue to do so today. They have proven themselves to 
be very good products. We have not had any call-backs on 
the product but maintenance staff at times admitted some 
liners needed repair due to dropping a tool down the man-
hole or a broken manhole lid dropping to the bottom of the 
manhole. Other than that we have had no issues with hy-
drogen sulfide, no corrosion issues, no leakage – from our 
perspective that problem was solved and no additional 
maintenance has been required on the liners. 
 
Collection system crews were very aggressive chasing 
down Inflow and Infiltration conditions 
“Inflow and infiltration, what we call I&I, was another area 
that PREDL’s manhole base liners helped us to control. 
Every gallon of I&I robs you of capacity on the collection 
system and the wastewater treatment plant. That is why it 
is so critical to have the system as tight as possible. The 
design standard of Pierce County’s sewer system allowed 
for 220 gallons per day of wastewater from each home. If 
you have a leak of one hundred gallons of I&I per minute 
you have displaced capacity in your collection and 
wastewater treatment systems which otherwise could ser-
vice 655 more homes. One hundred gallons/minute 
equates to 144,000 gallons/day of lost capacity. A million 
gallons a day of wastewater treatment plant capacity costs 
$10 – $20 million alone. 
 
Every gallon of Inflow and Infiltration you minimize or 
eliminate in the system is a gallon you don’t have to 
build in future expansion. 
“Pierce County collections crews were very aggressive try-
ing to chase down I&I and solve issues related to leaks into 
our sewer system – whether it was inflow from leaky man-
hole lids, or inflow from illegal connections like roof drains, 
or leakage into our sewer system from pipes and manholes 
that is an issue we took very seriously. In our collection 
system we looked at manhole covers, the different pipe 
types into the collection system, and the gaskets between 
the manhole joints. With PREDL’s system the pipe connec-
tion onto the bells of the manhole base liner is water tight. If 
you’ve got a tight system at these points you’ve eliminated 
potential I&I. 
 
“I can tell you that in the city where I live there is a basin 
with a peaking factor that is 8:1 which is huge. When it’s 
raining because of all the I&I the flow volume is significantly 
greater. When you look at Pierce Counties’ sewer system 
we monitor flows on a 24 hour basis with flow meters at 
various points in our interceptor sewer system. We know in 
real-time what the flows are throughout the system. 
 
“On our system when you take a look at the overall basin 
and the way we calculate I&I, the peaking factor is closer to 
1.7:1. What that tells you is we have an extremely tight sys-
tem because we have been aggressive in our I&I control. 
We have done everything to minimize inflow and infiltration 
into our system including manhole base liners. Typically, 
you design a sewer collection system for 3:1 peaking fac-
tor. Peaking factor is the relationship between average flow 
volume and highest flow volume. That standard is estab-
lished as a design guideline by the State Department of 

Ecology. Effective I&I control is a combination of the efforts 
by I&I, TV and collection system crews during high or peak 
flows by actually going out and identifying potential leaks in 
our system and ensuring that those potential problems are 
identified and repaired as soon as possible. 
“The permit requirements for wastewater treatment are 
continually evolving with further refinements in monitoring 
and measurement technology. They will not be less than 
they are today, they will only become more stringent. We 
are now more able to monitor and measure our processes 
and the eventual discharge that is released into our envi-
ronment. Public sewer utilities will be held to higher levels 
of treatment in the future so it’s critical to minimize any kind 
of additional flows into the sewer system.” 
 
Predl’s Inside Drop product makes it easier to design 
less costly sewer lines for varying elevations. 
“Another issue we deal with almost daily with our collection 
system is the irregular topography of Pierce County itself. 
This can be a challenge especially with a gravity system. 
We have properties adjacent to a sewer line that are 5 – 10 
feet, sometimes actually higher, above the collection line. 
On some connections into an existing manhole we allow 
sewer line construction higher than the main line provided 
that it can serve all connected properties within our stand-
ards and those connections are made with an Inside Drop. 
We don’t go into the base of the manhole as we normally 
would do and connect into the base liner. With an Inside 
Drop we go in much higher up in the manhole structure and 
still get the flow down into the channel with the drop struc-
ture. 
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“About 15 years ago we typically used a ductile iron Inside 
Drop. The “T” section alone protruded about 24” into the 
manhole so it took up a significant amount of the inside 
diameter of the structure. If an Inside Drop was needed we 
specified the inside diameter of a manhole to be 54” to 
make it easier and safer for our maintenance crews to get 
into and out of the manhole. 

“In 1995 PREDL brought Pierce County an Inside Drop 
structure made from polyethylene. What I really liked about 
that particular piece of equipment was the size and weight. 
It was about half the size of the standard cast iron Inside 
Drop and weighed dramatically less. PREDL’s new Inside 
Drop allowed for either a 6” or an 8” drop. Based upon the 
much smaller size of the new drops we could specify up to 
two Inside Drops in a manhole structure 48” in diameter 
whereas, previously, when we had two ductile iron Inside 
Drops in a structure we required a far more costly manhole 
structure that was 72” in diameter. 

”More importantly, the smaller Inside Drop made it much 
easier and safer for our maintenance staff to enter and 
work in a manhole. The polyethylene material is extremely 
durable making it virtually maintenance free. The form fac-
tor is functional and efficient at maintaining flow velocity 
without adding turbulence. We have an easy removable 
screw-on cap on the end so we can flush the lines and 
send our TV cameras through. Maintenance-wise PREDL’s 
new Inside Drop has been an excellent addition to the 
equipment we allow on our system. Total cost savings were 
significant because the polyethylene units cost less and 
they allowed us to accommodate single and multiple drops 
safely without increasing the size and cost of the manhole.” 

The smaller Inside Drop made it much easier and 
safer for our maintenance staff to enter and work in a 
manhole. The polyethylene material is extremely 
durable making it virtually maintenance free.
 “We searched to find the absolute best products for our 
sewer system whether it was the collection or treatment 
system. At the time, before we used PREDL liners, they 
had already been established in Eu-rope. PREDL has 
great products and solved problems that had always 
troubled Pierce County always looking at new products 
for our 

“There was only one other manufacturer for manhole liners 
that approached me in the 20 plus years we had been 
installing the PREDL base liners. The manufacturer may 
have made a pretty good product, however, the problem 
with their product was they couldn’t meet our contractor’s 
demand to deliver product when it was needed. They could 
ship their products in bulk in containers, but they couldn’t 
customize the liners to the design of our sewer system. If 
all your roads are north and south and east and west you 
can standardize with a liner channeled consistently in four 
directions. Typically Pierce County subdivisions are de-
signed based upon the topography of the land. Roads are 
curved not linear. Our liners have to be custom made to fit 
each location. PREDL can and has manufactured custom 
base liners with multiple channels and inlets intersecting 
from different angles. 

“Another issue is the supplier’s delivery of the product to 
the precaster. If product is not delivered to the precaster on 
time, the precaster may have an issue with his turnaround 
time to the construction contractor. If the contractor is de-
layed, the project owner could endure additional cost be-
cause all of the equipment and labor are standing by onsite 
when the manhole liners were scheduled for delivery. From 
that perspective with PREDL Systems involved we always 
have great success with product delivery, quality, and con-
sistency meeting our custom requirements. One of the rea-
sons our sewer system construction projects kept rolling 
was PREDL’s dependability. 

“Throughout my career I’ve had lots of manufacturer visits. 
Since we sole sourced the PREDL base liners on our sys-
tem the concrete manufacturers have come and said 
“Look, I have a better product; it’s cheaper; we can include 
admixtures to the concrete and it will resist hydrogen sul-
fide.” My response has always been “Show me!” I need to 
see a public sewer system which has been using these 
admixtures or something that protects the concrete against 
hydrogen sulfide corrosion. Show me somebody who has 
used it for 5 or 10 years with no adverse impacts on the 
manhole invert. Until I retired I never had a manufacturer 
come back and show me, or give me names or references 
so I could contact people in a position similar to mine at 
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Pierce County who have had that experience.  I believe on 
being on the cutting edge of technology not the bleeding 
edge.  It’s important to see documented proof that a 
product will work similar or better than what is currently 
specified in the system. PREDL did that originally in 1989 
and since then no one else has demonstrated they have a 
better product.” 

Robin Ordonez, P.E., recently retired as Pierce County’s 
Assistant Wastewater Utility Manager in charge of en-
gineering, maintenance, the collection system, and the 
wastewater treatment plant. 

Pierce County, the second largest county in the state of 
Washington about 40 miles south of Seattle includes a 
population over 800,000. The County’s Public Sewer 
system serves approximately 250,000 with more than 
58,000 residential and 2,000 commercial and industrial 
customers on the sewer system. In Seattle-Tacoma, on 
average, there is precipitation on 155 days of the year 
totalling 39.2 inches annually. The Pierce County 
Wastewater Utility’s service area is 117 square miles in 
size with 690 miles of public sewers and 172 miles of pri-
vate sewers flowing into the public collection system and 
the Chamber’s Creek Wastewater Treatment Plant located 
on the shore of Puget Sound. It is 28 miles between the 
farthest point east and the wastewater treatment plant. 
Currently, 21.6 MGD (million gallons per day) of sewage is 
treated at the Chamber’s Creek Wastewater Treatment 
Plant (28 MGD maximum capacity) and returned to the 
Puget Sound every day. 

There are about 15,900 manholes on the sanitary sewer 
collection system with over 10,000 constructed using 
PREDL Base Liners that are specified in the standard 
specifications and sole sourced since 1989. Constructing a 
gravity fed collection system over Pierce County’s irregular 
topography has been challenging, consequently there are 
96 major pump stations on the collection system. In ad-
dition to PREDL’s baseliners, Pierce County also specifies 
PREDL’s compact Inside Drop structure to accommodate 
intersecting sewer lines into manholes at different 
elevations. The compact design of PREDL’s Inside Drop 
enables Pierce County to install one or two structures 
inside their standard size 48” manhole and still leave 
enough room for maintenance staff to work safely. 

Pierce County returns treated wastewater to the Pacific 
Ocean and biosolids to the soil as a natural organic fertiliz-
er. 

Around 2000 Pierce County Wastewater Utility had a prob-
lem with one of its contractors that hauled away biosolids, 
or better known as wet sewage sludge. The sewer utility 
paid two contractors about $500,000 annually to dispose of 
sewage sludge at permitted sites. The sludge was used to 
fertilize or reclaim properties in the area. I was selected as 
the project manager to research and develop an alternative 
plan for biosolids treatment and disposal. 

“The wastewater treatment plant produces 13,000 tons of 
wet sewage sludge every year. Since 2006 the sewer utility 
has been manufacturing approximately 3,000 dry tons of 
natural organic fertilizer each year which is commercially 
distributed and sold in the region. 
During our research of the various sludge handling and 
processing technologies, we discovered a company with a 
proven track record, Andritz Separation Inc., Arlington, Tex-
as. Around 1975, Andritz Separation developed a technolo-
gy to process wet sewage sludge into dry fertilizer. We vis-
ited a fertilizer manufacturing plant in Ocean County, New 
Jersey, that was constructed and operated by Andritz Sep-
aration for Ocean County. 

“We went to Ocean County, NJ to observe their fertilizer 
manufacturing plant. In addition, we also visited another 
plant in Virginia that was the same exact size as we would 
need to build. We analyzed the technology in detail includ-
ing all costs for operation and maintenance. Our primary 
goal was to eliminate sludge hauling and move to a benefi-
cial use product. As a public agency we weren’t necessarily 
in the fertilizer business to make a profit, we just needed to 
move a finished product. As always the Pierce County 
Wastewater Utility was committed to leading edge technol-
ogy, not bleeding edge. 

“Pierce County selected the Andritz technology that had 
been proven to work by Ocean County and at the time had 
in excess of 20 operating plants primarily on the East 
Coast. We designed the Fertilizer Manufacturing Facility 
which Pierce County operates 24 hours a day 5 days a 
week year around. The 120,000 fifty pound bags produced 
each year are sold commercially for around $5.00 per bag. 
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“The product is branded Sound | GRO® and distributed 
mostly in the Pacific Northwest region. Unlike most chemi-
cal fertilizers which are water soluble and subject to run-off 
with rainfall, Sound | GRO® is naturally organic and is bro-
ken down by the microbial action in the soil. Sound | GRO® 
is naturally organic and differs from chemical fertilizers be-
cause of its low salt index and insolubility. Chemical fertiliz-
ers needed to be “watered immediately after application” to 
prevent turf burning while Sound | GRO® does not and will 
not burn the turf upon application. Chemical fertilizers will 
begin to green the turf within a day or two that will last 3 to 
4 weeks before needing an additional application while 
Sound | GRO® offers a slow greening that will last through 
most of the growing season. And best of all it is a beneficial 
use product that builds the organics in your soil and has 
superior growth productivity and is very eco-friendly.” 
 
“During my career with the Pierce County Wastewater Utili-
ty the new fertilizer manufacturing and distribution opera-
tion was one of our greatest achievements. It was a privi-
lege for me to manage the project from the beginning of 
R&D through to the trademarking, marketing, and distribu-
tion of the Sound |GRO end product. This is the part of my 
professional legacy about which I am most proud.” 

 

Samples of Fiberglass Reinforced Polymer Manhole 
Base Liner manufactured by Predl Systems 

Precasting Concrete Manhole Structure with Predl FRP 
Base Liner 

Precast Concrete Manhole Base with Predl FRP Base 
Liner 


