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B
ill Jo rdan observes that eve ry mill has a sweet spot.
He’s speaking of that point where a mill’s equipment,
raw material supplies, and customer re q u i re m e n t s
come together to produce the right product for the

right price at the right time.
In this impossibly complex technical and economic equa-

tion that is a pulp mill, existing contra c t s, current capacity, and
spot market discounting must be balanced with input costs,
a va i l a b i l i t y, and quality; not to mention the challenge of com-
peting in a global market with aging equipment and huge pre s-
s u res on headcount.

Finding the optimum balance point is what Jo rdan calls the
“s weet spot” of a mill, and it va ries not only from mill to mill but
within a given mill over time, sometimes day to day. The need is
to break the “volume focus” and understand the whole pro c e s s.

A past plant manager of both Champion In t e rnational and
In t e rnational Paper mills in Alabama and Minnesota, Jo rdan is
n ow an industry consultant headquart e red in De c a t u r, Ala.
With hands-on experience making mills work, Jo rdan is used to
chasing this sweet spot. He observes that the biggest challenge
has always been “ k n owing what was going on.” He has used
e ve rything from matrix analysis to the classic Monday morn i n g

S m u rf i t - S t o n e ’s Vi rginia region mills utilize a web-based chip quality management
system to minimize chip variation and gain control over the chip pile

Chip Quality Measurement and Analysis
P roduces Better Downstream O p e r a t i o n s
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meeting to find the source of the pro b l e m s.
The historical challenge is the time it takes for inform a t i o n

to “t rickle dow n” the system, particularly when something is
out of balance and the root cause is a changing factor itself,
such as chip quality. “It can take we e k s, even months of
Monday meetings to find out that you have a problem that the
guy out at the chipper caused without having a clue what he
was doing to the digesters,” Jo rdan says.

Finding and hitting that balance—a dynamic, constantly
changing target in a world of globalization, reduced headcounts,
aging plants, plant closings, Sustainable Fo re s t ry In i t i a t i ve(SFI)
c e rtification, multiple ve n d o r s, customer pre s s u res—is the mill
m a n a g e r’s nearly impossible job. To manage the sweet spot, a
m i l l’s managers must know what’s going on quickly.

Jo rdan recently assessed a technology called The Vi rtual Chip
Doctor (TVCD) that deals with managing the chip quality issue.
“It’s re m a rkable that we’re just now getting around to close man-
agement of the input (wood chips) of this complex, multiva ri a b l e
s y s t e m ,” Jo rdan says. “Hi s t o ri c a l l y, a mill would have six to eight
major wood suppliers, and it would take weeks or even months to
k n ow if one supplier had a pro b l e m .

“The challenge was that the guy in the chip mill was measure d
on only the simplest of term s,” Jo rd a n
c o n t i n u e s. “He didn’t have a clue what
he might be doing to the digesters.
Wo r s e, it took days or even weeks or
months for the plant manger to learn
what was happening.” In that time, typ-
ical bottleneck pro c e s s e s, such as
re c ove ry boiler limits, become cri t i c a l .
Digester optimization becomes impos-
sible when the materials going into
them are close to worst case.

The Whole System

Jo rd a n’s sweet spot observa t i o n — a
systems view of the whole va l u e — i s
not totally unique. Other observe r s
with ve ry different backgro u n d s
reached the same pragmatic conclu-
s i o n s. And they, too, thought about
the importance of managing the cri t-
ical raw material of these impossible

M e a s u re m e n t , a n a l y s i s , and control of wood chips has typically been ignored or viewed
in the simplest terms despite the fact that raw material significantly impacts opera t i o n s .
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complex pro c e s s e s.
In 1996, Dr. Ingemar Croon wrote an article on this ve ry

subject from the point of view of an independent industry
technical consultant. Croon, a TA P PIfellow since 1990, pointed
out the disjointed nature of managing such a complex va l u e
chain in an article titled, “Paper Companies Need to Ba l a n c e
Unit Management with In t e g rated Ou t l o o k ,” published in Pu l p
& Paper and written along with associate Anik Bo s e.

Croon re i t e rated something Jo rdan learned hands on: Yo u
h a ve to look at the entire value chain and particularly at the
b o u n d a ries between org a n i z a t i o n s. Croon quotes a case study
of a “major mill in No rth Ameri c a” where product quality and
f requent bre a k d owns we re traced to the quality of fiber feeding
the fiber line. With 25 sawmills feeding its line and “little or no
c o n t rol over the quality of…incoming raw materi a l s,” it was no
wonder that there we re control issues.

What Croon had insightfully pointed out was something
other industries (such as Toyota and Wa l - Ma rt) have known for
some time. To be competitive, a company must incre a s i n g l y
manage not only its own operations but control those of its
s u p p l i e r s. Wa l - Ma rt is legendary for fierce control over its ow n
value chain, and Toyo t a’s awesome quality is, in part, due to the
w o rking partnerships it has built over the years with its suppliers.

A year later, Croon published another article with a re s o-
nant theme. In “K raft Pulping: The Next Leap,” he spoke to the
issue of the industry ’s aging mills and the need to find new
s t rategies to keep them competitive. Published in August 1997
in PI M A’s Pa p e r m a k e r, the article spoke of the need to find new
c o m p e t i t i veadvantages for these aging mills.

In the case of U.S. production capacity, this is part i c u l a r l y
re l e vant. Among discussions of two-stage continuous kra f t
cooking, oxygen delignification, and ECF/TCF costs was his
o b s e rvation that “the wood raw material area is often badly
neglected by the pulp industry, resulting in a substantial loss of

i n c o m e.”  Emphasizing this he said, “No other industry feeds a
complex raw material into the manufacturing system without
p roper control of its quality and composition.”

It was Cro o n’s hope that “new analytical tools that instantly
m e a s u re the chemical and physical chara c t e ristics of wood”
would become available and “for the first time, it will be possi-
ble for mills to carry out advanced fiber management and to
k n ow the real quality of the wood entering the digester.”
Cro o n’s position, it turns out, was corro b o rated by a complete-
ly independent industry gro u p.

It’s important to note that while pulp and paper mills have
g e n e rally re c o g n i zed the need for improved data acquisition and
a va i l a b i l i t y, taking advantage of those opportunities is lagging
other inve s t m e n t s. In an article from the June 2004 issue of Pulp &
Pa p e r by Janssen et al, the authors re p o rt that a major survey of
No rth American mills on the use of IT re vealed that while “m i l l s
h a ve re c o g n i zed the benefits of IMS (information management
systems)...the potential value of IMS has not been fully exploited.”

In part i c u l a r, the authors point out, “the potential for using
IMS for business process analysis and supply chain manage-

table 1.

Combined fiber savings

f i g u re 1.

Multi-month trend chart of chip sampling data

Pe r i o d % Chip Total % % Chips Pulp yield O n s i t e To t a l D i ge s t e r F i b e r O n s i t e M i l l To t a l D i ge s t e r To t a l C u mu l a t i v e
e n d i n g w i t h i n ch i p s r e m a n i n i n g a b ov e s c r e e n e d s c r e e n e d p u l p va l u e m o n t h ly m o n t h ly m o n t h ly m o n t h ly m o n t h ly f i b e r

d e s i r e d s c r e e n e d b a s e l i n e out fiber out fiber f i b e r gain fro m s c r e e n e d s c r e e n e d s c r e e n e d p u l p f i b e r s av i n g s
f r a c t i o n s to fuel $ / t o n $ / t o n $ / t o n ch i p o u t o u t o u t y i e l d va l u e

q u a l i t y f i b e r f i b e r f i b e r g a i n g a i n

B a s e l i n e 6 5 . 0 % 1 1 . 7 % 8 8 . 4 %
A n nu a l i ze d 6 7 . 8 % 9 . 8 % 9 0 . 2 % 0 . 0 0 % $2,642 $464,302 $466,945 $445,121 $ 9 1 2 , 0 6 6 $912,066
Ta r g e t 7 3 . 0 % 4 . 0 % 9 6 . 0 % 6 . 6 5 % $1.95 $3.27 $1.09 $4.36 $934,915 $634,284 $1,569,199 $524,046 $ 2 , 0 9 3 , 2 4 5 $2,093,245
Ja nu a ry 6 5 . 6 % 1 0 . 1 % 8 9 . 8 % 3 . 7 7 % $0.11 $0.67 $0.33 $1.00 $4,510 $24,052 $28,562 $13,858 $ 4 2 , 4 2 0 $42,420
Fe b ru a ry 6 4 . 9 % 1 1 . 7 % 8 8 . 3 % 3 . 7 2 % $ 0 . 6 9 $ 0 . 0 4 $0.45 $0.41 $ 2 5 , 0 1 9 $23,535 $ 1 , 4 8 4 $16,144 $ 1 4 , 6 6 0 $57,080
M a r c h 6 0 . 5 % 1 6 . 2 % 8 3 . 8 % 3 . 3 9 % $ 2 . 9 5 $ 2 . 2 9 $0.47 $ 1 . 8 2 $ 1 2 9 , 1 6 3 $28,665 $ 1 0 0 , 4 9 8 $20,613 $ 7 9 , 8 8 6 $ 2 2 , 8 0 6
A p ri l 6 7 . 9 % 1 0 . 0 % 9 0 . 0 % 4 . 8 8 % $0.13 $0.77 $0.85 $1.61 $ 5 , 1 5 6 $35,651 $30,495 $33,526 $ 6 4 , 0 2 1 $41,215
M ay 6 9 . 8 % 8 . 5 % 9 1 . 5 % 5 . 2 3 % $0.51 $1.52 $1.10 $2.62 $26,050 $52,055 $78,104 $56,461 $ 1 3 4 , 5 6 5 $175,781
Ju n e 7 2 . 7 % 7 . 3 % 9 2 . 7 % 5 . 6 9 % $1.08 $2.21 $1.18 $3.39 $46,321 $47,981 $94,302 $50,611 $ 1 4 4 , 9 1 3 $320,694
Ju l y 7 4 . 8 % 7 . 0 % 9 3 . 0 % 5 . 5 6 % $1.13 $2.33 $1.34 $3.67 $50,182 $53,593 $103,775 $59,510 $ 1 6 3 , 2 8 5 $483,979
Au g u s t 7 4 . 4 % 6 . 7 % 9 3 . 3 % 5 . 7 3 % $1.09 $2.28 $1.36 $3.63 $44,446 $48,410 $92,856 $55,261 $ 1 4 8 , 1 1 7 $632,096
S e p t e m b e r 7 1 . 0 % 9 . 2 % 9 0 . 8 % 5 . 5 9 % $ 0 . 0 2 $1.22 $1.28 $2.49 $ 7 7 2 $46,737 $45,966 $48,223 $ 9 4 , 1 8 9 $726,285
O c t o b e r 6 4 . 4 % 1 0 . 0 % 9 0 . 0 % 4 . 2 8 % $ 0 . 0 5 $0.79 $0.76 $1.55 $ 2 , 7 6 5 $45,839 $43,075 $41,695 $ 8 4 , 7 6 9 $811,054
N ove m b e r 6 4 . 4 % 9 . 9 % 9 0 . 1 % 4 . 0 3 % $0.02 $0.83 $0.64 $1.48 $767 $37,246 $38,013 $29,407 $ 6 7 , 4 2 0 $879,474
D e c e m b e r 6 2 . 7 % 1 0 . 5 % 8 9 . 5 % 3 . 6 8 % $ 0 . 2 2 $0.46 $0.66 $1.12 $ 6 , 7 5 9 $20,539 $13,780 $19,813 $ 3 3 , 5 9 2 $912,066

➤
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ment is generally undervalued, or in some cases, still unre c o g-
n i ze d .” Based on a survey of Canadian and U.S. mills, the art i-
cle clearly shows that the industry thinks there are still signifi-
cant opportunities to broaden the impact of inform a t i o n
technology to meet an increasingly competitive enviro n m e n t .

Gaining Control Over The Chip Pile

St e ve Si m m o n s, forester in the Fo rest Re s o u rces group of
Sm u rf i t - Stone Container Co r p.’s (SSCC) West Point and
Ho p e well, Va., pulp and paper mills, holds responsibility as the
head of SSCC ’s Vi rginia Region Chip Quality pro g ram. As a mem-
ber of SSCC ’s Fo rest Re s o u rces Division Chip Quality SOP
( St a n d a rd Op e rating Pro c e d u res) and pro t o c o l s, he has helped
s h e p h e rd the current generation of quality pro g rams aimed at
the chip piles feeding SSCC ’s pulp mills. Si m m o n s’ understand-
ing of SSCC ’s pro c e s s e s, goals, and business culture is impre s s i ve.

The West Point and Ho p e well facilities make up the Vi rg i n i a
region of SSCC.These mills make white top linerboard, kraft liner-
b o a rd, and corrugated medium for customers around the world.
While SSCC has historically been ve ry circumspect aboutits inter-
nal opera t i o n s, in the case of chip quality they agreed to make

Simmons available to discuss its history in the Vi rginia re g i o n .
The Vi rginia region has had chip quality pro g rams in the

past. Those early efforts we re run by staff foresters and we n t
t h rough a number of incarnations as the mill ow n e r s h i p
changed through the years (Chesapeake Co r p. to St. Laure n t
Pa p e r b o a rd and finally SSCC). Asked how they knew chip qual-
ity pro g rams would help, Simmons admits that their optimism
“was probably just instinctual. We didn’t have any hard data. It
was just kind of natural to know that if you improve the quality
of chips and don’t lose as much through the waste stream then
yo u’ve got to improve your pro c e s s e s.”

When the pro g rams we re re s t a rted under SSCC, additional
e x p e rtisewas added in the form of New Ha m p s h i re-based “T h e
Chip Doctor” on the recommendation of Fo rest Re s o u rc e s
Division upper management. This technology, designed and
d e veloped by Biomass Re s o u rces In c. and Su n b u ry So f t w a re, is
hosted by Fi b e r-M Technologies In c., an independent applica-
tion service provider (ASP) for the pulp and paper industry.

This technology turned out to make a real difference as the
outside consultant added both technical expertise in chip
quality technology and a systematic software pro g ram for data

chip quality measurement
The system used by Smurfit-Stone's Virginia region is a compromise between
sophisticated modeling and established approaches. It builds on existing in-house
sampling to feed chip measurement data into a common database and analytical
tool called “ The Virtual Chip Doctor” ( T V C D ) .

Chip quality data are input into the TVCD program in several wa y s. The pro-
gram has been designed to accept uploads from either the Gradex or Rader chip
classifying machines, as well as inputs directly into the program via a manual
data-entry screen (available in both English and Fr e n c h ) .

Using trend analysis techniques, the application provides the mill manage-
ment team, technical staff, and their suppliers with chip quality information in
formats custom suited to the mill’s style of operation. These customizable
reports enable early detection of quality problems that go beyond traditional
accepts and rejects limit yardsticks.

While this isn't a “ S i x - S i g m a ” p r o g r a m , it is a first step in putting the chip
pile under modern statistical quality control. This is a “ w e b - e n a b l e d ” system (i.e. ,
it runs remotely on dedicated servers with continuous staffing), so it doesn't put
serious demands on the mill's internal information technology staff.

To date, Smurfit-Stone has used onsite technical consultants to identify and cor-
rect chip problems identified by the new analysis and reporting. H o w e v e r, the T V C D
system has a “Recommended Corrective A c t i o n ” feature (Figure 2). This series of
viewers and maintenance checklists is designed to identify solutions to the root
cause of chip problems. This should be effective since it includes specific “ h o w - t o ”

instructions going down to individual equipment setup and maintenance.
This combination of continuous, i n t e g r a t e d , and widely shared information,

built-in corrective action instructions, and the “ Fiber Model” mill impact fore-
casting seem to have real potential for managing the chip pile. In Smurfit-Stone's
Virginia region ,it has enabled reductions in production costs, equipment mainte-
n a n c e, c h e m i c a l , and other expenses.

The Doctor is In
f i g u re 2.
A sample of a corrective action instruction screen
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acquisition, analysis, and remediation. This paralleled SSCC ’s
own Cu s t o m e r One business philosophy of “Me a s u re, Analyze,
and Co r re c t i ve Ac t i o n .”

Ac c o rding to Si m m o n s, management then challenged this
re n e wed pro g ram with the question, “Can we move chip quality
by the way we set up chippers, particularly with the major con-
t ributors of our fiber supply?” For Si m m o n s, that question ra i s e d
immediate issues. “How would we know if we have been success-
ful in changing chip quality?” Simmons says he had wondere d .
He concluded, “We had to start from the ve ry beginning, again.”

As they began, Simmons said they had to reestablish a sam-
pling pro g ram (Fi g u re 1). T h e re we re basic measure s, such as
p e rcent accepts, but more was needed. The team also needed
to understand what The Vi rtual Chip Doctor pro g ram meant
and then establish complementary measure m e n t s.

In t e re s t i n g l y, Jo rd a n’s review of the technology was similar.
“You have to have a sampling pro g ram to get this to work ,” he
s a y s. In his mind, the TVCD system is “just like a plant man-
agement system, and it allows you to be not only pro a c t i ve but
to get eve ryone on the same page. The slow trickle down of
i n f o rmation typical of a mill ceases, and the guy supplying the
chip pile often will know he has a problem before you do.”
In c re a s i n g l y, Jo rdan feels such an information system will
b reak down the walls between forest re s o u rces and the mill.

In the SSCC experi e n c e, once sampling and measures we re
in place, Simmons says his team “s t a rted working with the
chippers again to move chip quality in the direction we
thought we wanted to go.We accomplished that, and ever since
then, it’s been a learning experi e n c e.”

Not without some pride in the re s u l t s, Simmons now says,
“We can measure, set a goal to change, and execute change.”
The chip quality pro g ram has yielded some significant wins,
Simmons says, including:

• A major gain in ease and speed needed in identifying chip
quality problems and tre n d s

• The ability to “d rill dow n” in the data to identify root caus-
es at the specific fiber supplier leve l

• The credibility of the forest re s o u rces organization with its
pulp mill customers.

• Leve rage of limited (even declining) staff re s o u rces with a
systematic internal sampling pro g ram mated to the extern a l
data analysis pro g ram

• A switch from the mode of “just go change something” by
having “real data in front of all part i e s.”

“When we’ve had a supplier who has embraced the re c o m-
mended changes and maintained them, their chip quality has
been steady,” Simmons says. He adds that the quality measure s
“just jump up and then they’re steady.” T h e re have been some
added bonuses. Im p rovement of supplier chip quality re a c h e s

PP&

fiber savings
Typical Mill Benefits

f i g u re 3.

A sample of the Fiber Model savings impact.

In general, the establishment of a chip management system with a fully implemented
information management system can yield the results shown in Table 2. Benefits include:

•Real-time reporting in dollars allows mill to account for savings (less wood
purchased or more pulp produced for the same ton of chips)

•Annual real-dollar savings that can be measured and tracked real time (Figure 3)
• Facilitates statistical process control over the wood room and purchased chips
•Provides data to manage wood purchasing processes
•Supports measurement of total value chain performance
•Improves communication and problem solving throughout the mill by a shift to
“facts-based decision processes using common information.”

Note: Real-world data on the impact of TVCD’s customers is confidential and pro p r i e t a ry inform a t i o n .
TVCD has aggregated some “typicals” based on multiple customer experiences.

table 2.
Typical results from a chip management system.

I t e m Multiple Customer Results
C o st/return $0.02. Cost of installation and operation of

software divided by the quantified value of fiber
savings.

ROI $49.03/dollar invested (i.e., annual ROI)
Fiber utilization Increases of 2% to 5% and higher on an

ongoing basis
Chip quality (“accepts”) 92% to 96% “accepts” pre-screened
Fiber value gain: screened out $3 to $4/ton
chips
Fiber value gain: digester pulp $1 to $2/ton
yield (fiber only)
Fiber value gain: total from $3 to $6/ton
chip quality distribution
Fiber yield savings (typical) $5/ton*

*Example: Pulp mill green use of 1 million tons will yield savings of $5 million/year—fiber only,
does not include other savings in chemicals, energy, etc.

➤
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into the supplier’s own opera t i o n s.“The ones who are on board
a re getting more chips per tree with the help of the TVC D
e x p e rt i s e,” Simmons says, adding that, “we’ve seen a fairly con-
sistent improve m e n t .”

Simmons admits that their pro g ress could not have hap-
pened without a number of underlying advantages that helped
make the SSCC pro g ram a winner. Among the more import a n t
success factors he sees are :

• An existing Sm u rf i t - Stone operational culture of data-
based decisionmaking. In fact, the corporate mantra of “m e a-
s u re / a n a l y ze / c o r re c t i ve action/sustainability” seems to have
s e rved the chip quality pro g ram we l l .

• The Vi rginia re g i o n’s management commitment of mills
and forest re s o u rces organizations to execute the chip quality
p ro g ram itself. Howe ver limited re s o u rces might be, chip qual-
ity must be someone’s job.

• Availability of an off-the-shelf, re l a t i vely easy- t o - i n s t a l l
data acquisition and analysis pro g ram. In the case of the TVC D
application, it took weeks and months, not the years typical of

a start - f ro m - s c ratch, do-it-yourself system.
• Availability of outside expertise from The Chip Doctor’s

staff in the technical intricacies of chipping. Educating the staff
on how to succeed took more subtle technical knowledge than
one might imagine. On the other hand, Simmons did see the
same problems re p e t i t i vely show up as he assigned The Chip
D o c t o r’s staff to visit suppliers.

Making An Impact

In all these discussions, one thing became clear. Even if a mill
has significant data ava i l a b l e, it’s hard to know just what impact
it is having with a chip quality pro g ram. As eve ryone points out,
a mill is a ve ry complex machine fed by a living material.

So what is the ove rall effect of chip quality improve m e n t ?
Simmons believe s, “Once you answer the question that, ye s, yo u
can sample, measure, and change chip quality, eve rything is
open to you. Then you can start analyzing what the differe n t
chip quality factors have on the pulp mill and the impact yo u
h a d .” Howe ve r, he adds, “Once you get to the digesters, there are
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so many va riables in that process that it gets ve ry complicated.
Ye s, there’s lab data that point to the impact of chip quality, but a
mill is just so big and complicated that it’s hard to measure the
chip quality impact. All the measuring devices are just not in
place to gauge and assign the impact on the whole mill’s output.”

Most corporations in this ve ry competitive environment are
not typically open to sharing the data, even if they had it. T h a t
makes knowing what the potential impact of chip quality is a
c h a l l e n g e. Howe ve r, as Simmons points out, TVC D’s “Fi b e r
Mo d e l” analysis tool can ove rcome this.

The“Fiber Mo d e l” was createdto deal with this complex pro b-
lem. This built-in software uses pro p ri e t a ryalgorithms to pre d i c t
the impact of chip pro f i l e, for example, against a mill’s existing
b a s e l i n e. It can show the impact on mill efficiency and materi a l
usage of those adjustments via customizable graphs and tables.

In fact, says Si m m o n s, “you can drill down by species or
supplier in essentially real time.” Most import a n t l y, this auto-
mated model can even indicate the monetary value of poten-
tial changes (Table 1). Analysis of baseline, current, and targ e t

chip quality allows the prediction of potential savings fro m
chip quality optimization. The impact of all unit managers see-
ing the same data at the same time in the same format is not to
be undere s t i m a t e d .

While TVCD has confidentiality agreements with its clients
that preclude publication of customer data, they we re willing
to aggregate its results from multiple installations and cus-
tomers (see sidebar , p. 52).

People familiar with the internal operations of paper mills
a re familiar with the traditional conflict between mills and chip
suppliers over chip quality. T h e re is nothing more divisive than
the finger pointing of a Monday morning meeting. Si m m o n s
says that as much as anything, the TVCD pro g ram has shifted
those meetings and relationships from the tradition of “ j u s t
change something” to a “fact-based problem solving” session.

SANDY SMITH is CEO, Fi b e r-M Te c h n o l o g i e s , Ba n g o r, Ma i n e ,
a n d DAN DERBY is a freelance writer on business and tech-
n o l o gy issues based in Tu f t o n b o ro, N . H .
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