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SUMMARY

Environmental pressures and regulations from Customers, Neighbors, Banks and
Government Agencies will not allow CCA Treaters to continue to operate their plants as in
the past, not even the recent past. New approaches to handling freshly treated wood must b
found to avoid soil and water contamination from our plants and finished treated inventories
Over the past decade nearly all treating plants have eliminated plant related contaminatio
sources.  The challenge for the future is from unfixed finished inventories. Expanding
traditional approaches by enlarging and heating drip pads, more dedicated fork lifts an
covered finished inventories are not a practical solutions for most Treaters. In addition to th
massive cost involved, this approach only passes the problems down the line most of th
year. Ground water and soil contamination can be greatly reduced by the use of accelerate
fixation. The literature suggest that three general methods of accelerated fixation ar
currently in use around the world. These are: 1) Steam 2) Hot Air 3) Hot Water. All
three approaches appear to have merit . Hot Water's unique ability to fix unstickered
packaged lumber and relatively short processing time makes it the most compatible with
modern treating plant. When hot water fixation is combined with a transfer deck an

conditioning bays the resulting combination is the most attractive alternative for CCA
Treaters.

1. INTRODUCTION

Because Canadian and US environmental regulations appear to track each other I will
quickly review recent developments south of the border.

Effective December 24,1992 the US EPA pat forth the Modified Listing Rule whic
put CCA drip pads under RCRA jurisdiction by classifying all chemical drippage, rain wate
and snow that falls on drip pad as FO35- Listed Waste. Depending on the interpretation o
the mixture rule drip pads , liner and fill material may also be considered FO35 Listed Waste

Effective Oct 1 1992 US CCA treating plants were required to submit NOI for NPDE
storm water Permits. This permit requires storm water monitoring of plant sites along wit
many other features. Treaters must also have submitted a storm water plan by April 1993
The various states are responsible for issuing maximum run off limits. About half the states
have established limits so far . Washington State has given Treaters three years to compl

with:
ARSENIC........0oonee 360 ppb
CHROMIUM ......... 16 ppb
COPPER ......cccevveeee 18 ppb

These limits are for storm water run off from plant discharge points and are for total metals
not TCLP,
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2. IDENTIFYING THE PROBLEM

Many of our customers have been collecting soil and run off data for a long time. We in
many cases have helped with these in house monitoring programs and analysis. They and
we have been concerned by the very low but steady build up in these readings. These studies
for the most part ate from well run modern plants who used dedicated lifts, covered drip pads
and followed the rules. The new storm water run off limits have focused every ones attention
in this area. Our first step several years ago was to review the scientific data from around the
world. We found that a lot of work had been done in this area, much of it in Canada . (See
Table 2.) After reviewing the data we found that most of the studies on fixation
understandably used small lab sized wood pieces or saw dust. They were for the most part
trying to better understand the reduction of Cr6 to Cr3 and its importance to fixing CCA in

_ the wood. This data was very helpful in our work. Government regulations make no
and istinction in the different types of Cr and are based on total metals in the ground or water.
ﬁé‘; We also were concerned that the total metals washed from tightly banded dead pack

dressed treated Iumber found in a Treaters yard in February was likely to be very different

es. from the amount of Cr3 leached from a small piece of wood or saw dust in a lab, There was
rfion | a real need to proceed with a full scale study of potential contamination from CCA treated
ding wood inventories. The results from this study are not pretty and left little doubt that if
and treated wood is moved from the drip pad too soon serious contamination is likely to occur.
? the The real surprise came when we attempted to determine how soon is oo soon, We found that
' the even for southern US plants the minimum drip pad holding times were over 96 Hrs. in the
ated heat of summer. The further north the plant is located the more extreme the times needed to
are be. Qur work was all done in Maryland during summer, fall and winter conditions, We fully
All _ recognize that Canadian winters are quite 2 different matter. A Canadian chermical supplier
ﬁfle: : published the following data several years ago.
and Time to completely fix CCA Treated wood:
-CA 5Days @ 25°C or 78°F
30 Days @ 10°C or 50°F
55 Days @ 3°C or 35°F .
>4 Hrs. @ 88°C or 195°F
will:

We believe these findings are important to treaters. We have informed our customers and
Lo o] have given several talks explaining these findings to many industry meetings. We presented
hich a formal paper at the 1993 AWPA annual meeting. Tablel illustrate CST's findings.
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3. POTENTIAL SOLUTIONS

The ramifications of these findings on our business and yours are far reaching. Most
Treaters are faced with no simple or inexpensive solutions. Expanding current drip pads t
accommodate 96 Hrs production, inclosing and maintaining them @30° C is prohibitive
Covering 100% of finished inventory only passed the problem on to your customers. W.
believe that a much more positive, controllable and predicable answer is needed.

a. STEAM

Our first attempt was the use of live steam introduced directly into the treating chamber
This was a logical choice due to our experience in steam condition poles and timber for oi
borne processes. We also have experience with the APM process used in NZ and Australia
Steam is a great way to heat things in a hutry but we and others have been successfully in
penetrating dead pack units of lumber with out the use of separation sticks. We also
experienced sap bleeding problems at steam temperatures over 100°C. We were able t
imnprove on the sap bleed problem by introducing the steam under vacuum there by lowerin
the temperature. This lower temperature steam did no better at penetrating dead packs and -
required more time to fix. We also learned that using the treating cylinder as the steaming
vessel presented some very large cost problems. The most obvious is the lost production, -
You can't use your expensive treating plant to treat with if you are using it as a steamer. Th
second is that the BTU requirements to heat the metal of the cylinder is similar to the amount -
needed to heat the wood and each time you treat with CCA the cylinder is cooled and must -
be reheated to fix . This problem more than doubles the energy required. The third problem -
is that the organic matter concentrated in the steam condensate is to high to be recycle or
used as make up water.

b HOT AIR

The use of Kiln Drying After Treatment (KDAT) is a well understood ptocess. Treaters -
have offered KDAT to customers for many years. I understand that some Canadian Treaters -
are using a variation on KDAT with some success. The process involves placing stickered
lumber in long narrow modified kiln equipped with powered rollcases. Live steam is
injecting heating the wood as it moves slowly through the chamber. I have not seen one of
these systems but with adequate holding times this should be a great improvement. In the
case of KDAT cycle times vary from a few days to up to a week in some type of kilns.
Some studies indicate that care must be given to insure that sufficient moisture is present
during the drying process for the proper formation of the CCA molecule. ¥f moisture is not
present the resulting wood is many times more likely to leach and subsequently fail in service
prematurely. Direct fired kilns could present a problem in this area. KDAT and similar
processes requires stickering and the processing times are not compatible with treating
cycles. Attempting to KDAT 100% of a modern treating plant would require a very large
investment in forklifts, stackers and kilns. It is very doubtful that a Treater could recover the
cost of KDAT across his product line. KDAT may be a solution for those products which
allow the Treater to recover all or most of his additional cost. Wood Foundation material
FDN could be an example but landscape timbers, poles and fence post are another story.
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Hot water proved to be the most attractive approach. This is due to two major advantages the
first being its ability to penetrate dead pack lumber and quickly heat the center of the pack.
Water has enough mass that after passing through a pack of lumber it still has sufficient
BTUs to heat the wood. Simple soaking the wood in hot water does not produce the speedy
results we wanted but with powerful circulation of the fix water we were able to achieve
tapid heating in the center of the pack. The second benefits is from the washing effect gained
from the fast moving hot water which tend to remove surface residues. Temperatures can be
easily controlled to avoid sap bleed problem and a simple bag filter is used to remove
accumulated debris. Build up of soluble organic material in the fixwater is controlled by a
combination of chemicals and use of the fixwater as makeup water. Qur work with hot water
fixation included a series of lab scale and full production plant operations. One additional
benefit of hot water fixation is the pleasing consistent uniform color of the wood.

4. MATERIAL HANDLING

Regardless of the fixation approach chosen the need to move the wood to kilns, sheds or
additional cylinders create material handling cost and problems. We first Iooked to
conventional sawmill material handling technology for possible answers. We looked at
powered rollcases in the cylinders and chain decks. Both of which have been tried in Canada
and the US. These approaches proved to have several serious limitations in treating
applications. The weight of treated lumber limits the use of single long chain conveyors and
long multi-drive system are very costly. In cylinder powered rolls preclude material tie
downs and rely on mill bands or double banding to contain the packs during treatment and
fixation. The largest problem is the great variability of the wood typically treated in the
modern treating plant. As freshly treated wood transverses across a chain conveyors deck
one after another the “drippiest” charge will stop production until it quits dripping, With
some species that could be 24 hours. A more likely scenario is that the stll dripping charge
must be removed from the system prematurely. This puts you back in the drip pad, dedicated
lift business or worse. All date indicates that the degree of fixation is dependent on both time
and temperature. With this knowledge, moving hot wood to the yard is wasteful. It is
desirable to store the freshly fixed (heated) wood in a protected contained area until the heat
has completed it's job. This involves another handling of the wood with all the related cost
involved. We looked at the possibility of using overhead bridge cranes but speed ruled them
out. All these task could be handled with the use of dedicated lifts and drivers and lots to
space to work in but both capital and operating cost were problems. Considering the
flexibility, speed and ruggedness required we chose a variation on an old idea. Fm sure you
have all seen a transfer deck used with large dry kiln operations. We have enlarged and
updated this basic idea (Drawings 1,2&3) WOODTECs TransDeck consist of two parallel
sets of track attached to a rail mounted frame. The TransDeck is equipped with an onboard
hydraulic system which provides power for moving the deck and the two independent
automatic tram winching systems. ~The control station is equipped with a PLC to aid the
operator with alignment with the vatious cylinders and bays. The speed is quite fast with
transverse speeds of 40 FPM and Winch speeds of 60 FPM. Change out times are
approximately. 5-7 minutes, These times ate very close to conventional double door systems
and an improvement over single door operations .

1
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5. CONTAINMENT SYSTEMS

The TransDeck is equipped with steel collection pans to catch any drippage from either the
freshly treated wood or from the FixTube. The elevated Conditioning ( cool down or
drippage) Bays are also fabricated of steel and contained with a steel pan. This arrangement
allows for very simple and positive inspection and repair. Both units serves as the pri
containment and concrete is used for secondary containment only. The need for dedicated
lifts and drivers ate eliminated. If you have had experience with CCA, Fork lifts, cold
weather, switch gear and concrete slabs you can appreciate these advantages. I am not aware
of a satisfactory solution for Treaters with CCA. contamination in their secondary
containment system due to leaking concrete drip pads.

6. DEVELOPING A STANDARD

At the time we started looking at the question of fixation and storm water run off we realized
that the question of what and how to measure the run off from yards had not been addressed
by Canadian or US authorities. AWPA does require that treated wood be “fixed” before
leaving the treating plant. Drip pad holding times are based on drippage not fixation.
AWPA offers a Chromatropic Acid Test which is useful to determine if Cr6 is present in
treated wood. This test is able to detect down to approx. 15,000 ppb Cr3 but dees not
address Cr6, Cu or As. Canadian and US limits do not distinguish between Cr 3 & 6 nor
between As 5 or 3 for that matter. Some requitements go as low as 10 ppb. We felt that a
more direct method needed to be found to determine the amount of chemical being washed
from commercially treated CCA lumber. Indirect approaches such as the Chromatropic Acid
test present the treater with unnecessary problems. We took a very straight forward narrow
approach to this task. We built an inclosed booth large enough to place two standard
packages of treated lumber up to 20 feet long. The booth is equipped with spray nozzles
which can simulate rain fall on the wood. There is a collection pan that collects all the run
off for analysis. A PLC controller was used to insure that the volume and time of the
simulated rain could be closely controlled.  Full details on the equipment and test protocol
are found in our AWPA paper . We believe this test provides results which reflect real
world treating operations. We are first to point out that many variables effect the final
concentrations found in each plants soil and storm water but the run off finished inventory is
the major starting point. A simpler test for production testing is still needed. (Sketch 1)

LGy




ar

v Ar p——— v T -

7. RESULTS OF HOT WATER FIXATION vs DRIP PADS

It was necessary to measure current drip pads performance to compare with various fixation
results. The two different approaches must be measured with the same “Yard Stick” for the
results to be meaningful. We did just that. We looked at both southern yellow pine and
western hemlock. The basic results indicated that rain water from dead pack SYP and
Hemlock CCA treated lumber exceed Canadian and US Federal Hazardous Waste limit even
after 96 hours in summer time optimum conditions. Chrome is by far the largest problem.
Concentrations in hemlock run off is much greater than SYP, ( Table I )

8. MARKET CONSIDERATIONS

Retailers, end users and their attorneys are demanding greater levels of assurance that our
products are “Safe”. I won't attempt to define “Safe” but a major part of how safe CCA
treated wood is depends on how tightly CCA is bound to the wood and how much is released
into the environment. I fear that attempting to defend rain water leachate that exceed
Hazardous Waste limits is beyond our best marketing people and maybe even some lawyers.
A few knowledgeable purchasers already require certification and methods of fixation and
they will grow in numbers. Treaters who can supply cettified fixed products will have a
competitive advantage. We believe this advantage will be exploited and become even more
important in the future.

71




TABLE 2
REFERENCES

Anderson, D.G. 1990, The accelerated fixation of chromated copper preservative
treated wood. Proceedings of American Wood Preservers' Association 86:129-151

Christensen, T. 1990. Industrial fixation of chromium based wood preservatives. The
International Research Group on Wood Preservation IRW/WP/3630.

Cooper, P.A. 1891. Cation exchange adsorption of copper on wood. Wood Protection
1 (1) :9-14.

Dahlgren, S.E. 1974. Kinetics and mechanism of fixation pf Cu-Cr-As wood
preservatives. V Effect of wood species and preservative composition on the leaching
during storage. Holzforschung 29:84-85,

Dahlgren, S.E. 1975a. Kinetics and mechanism of fixation of Cu-Cr-As wood
preservatives.

V Effect of wood species and preservative composition on the leaching during storage.
Holzforschung 29: 84-85 ,

Dahigren, S.E. 1975b. Kinetics and mechanism of fixation of Cu-Cr-As wood

preservatives. VI the length of the primary precipitation fixation period. Holzforschung
29:130-133.

Forsyth, P.G. and J.J. Morrell. 1990. Hexavalent chromium reduction in CCA-treated
sawdust. Forest Products Journal 40(6) : 48-50.

Hartford, W.H. 1986, The practical chemistry of CCA in service. Proceedings of the
American Wood Preservers' Association 82-28-43, .

McNamara, W.S. 1989a. CCA fixation experiments - Part 1. The International;
Research Group on Wood Preservation IRW/WP/3504,

McNamara, W.S. 1989b.  CCA fixation experiments - Part 2. The International
Research Group on Wood Preservation IRW/WP/3505.

Ostmeyer, J.G., T.J. Elder, D.M. Littrell, B.J. Tatarchuk, and J.E. Winandy 1988.
Spectroscopic analysis of southem pine treated with chromated copper arsenate. |. X-

aa;ysﬂg)éoelectron spectroscopy (XPS). Joumal Wood Chemistry and Technology 8 (3) :

Pizzi, A. 1981. The chemistry and kinetic behavior of Cu-Cr-As/B wood preservatives.
. Fixation of chromium on Wood. Joumal of Polymer Science 19:3093-3121.

Pizzi, A.1982a.The chemistry and kinetic behavior of Cu-Cr-As/B wood preservatives. II.
Fixation of the Cu/Cr system on Wood. Journal of Polymer Science 20:725-733,

Pizzi, A.1982b.The chemistry and kinetic behavior of Cu-Cr-As/B wood preservatives. IIi
Fixation of the Cr/As system on Wood. Journal of Polymer Science 20:733-739,

72




Pizzi, A.1982c.The chemistry and kinetic behavior of Cu-Cr-As/B wood preservatives [V,
Fixation of CCA in Wood. Joumal of Polymer Science 20:739-764.

Pizzi, A. 1990a. Chromium interactions in CCA/CCB wood preservatives Part |.
interactions with wood carbohydrates. Holzforschung 44(5) : 373-380.

Pizzi, A, 1990b. Chromium interactions in CCA/CCB wood preservatives Part 1.
interactions with lignin. Holsforxchung 44(6): 419-424.

Sheard, L. 1991, A study of the rate of fixation of various chromium- containing
preservatives. The Intemnational Research Group on Wood Preservation IRW/WP/3653.

Wilson, A. 1971. The effect of temperature, solution strength and timber species on the

rate of fixation of a copper-chrome-arsenate wood preservative. Joumnal Institute Wood
Science 5 (6) : 36-40.

Yamarmoto, K. and J.N.R. Ruddick. 1992 Studies of the mechanism of chromated-
copper preservative fixation using electron spin resonance. The International Research
Group on Wood Preservation [IRW/WP/3701

73




T ——— T —— — _ o .
St o . A . o .A,cA. . e L . - i L e . o .
i ~ & i e T . L O L L e R Y
e S m.m,w\m ,mi&yw& Lo &A\.V/ e o i e - o L Mmfm% S NWA,M o >
. F)
Badd¥ aRDVEL
» NYINARY
'OM BHEMYNE I-—hr LA L>] m
: ; I Bumeiq
TrinlAYe i) AN MMYNO R L]
) ]
E
——rry ' I iaRg
UR{PAS WORT AN Fig POSM 15D i) nvg OnE tepsmmar srrzan - oy
ﬂﬂg WNOISIATY EXINYMITOL =IVOS

_ AYAN = e

_— o =] [ jue[d uonexif JHLAdOOM
O zh# XNYL NHOM meweTs s
. O v aivs won . |
% — :
-
. AVIDOLNY DHILYAWL
- N
oo 2 2 on
...H.” anvi anv zanixu O o e vy =T
: ~
D 1 —— wny peey — !
r 1 o " o
u / A53q HIASNYHL vna \
L wiva Faioeriipava POHIA 1Wai5 pRimHavd s
|
14 _m \
ﬁm_von . y
— )
AIHIL B WANLE Bweiun/peed peMpwdesun '
- N A S amoLm WX B + JNOLYN _ o
5, —




1 LEX 1= ROAYE] oM AT a4

Z bume.iq

£-r¥

t &0 t «0-0F i

- T
oY [ JELITY
v LR LT UTY
‘OM BHIMY O aArvn LB LF]
¥
AYENDLY M AIvaR AR MMy .
— e MrYHGILa v r
iyt sl il PN T L 3 T
am sva oM A 1}
ANGIBIANE SIINYUII0L
P o0 $ ETY 4
w0 A
& L)

b

T T S Y L VLY

- RL

o) wuelidQ ~  —e

R R e T P L D

V-V NOILO3S

8-8 NOILO3S

Z ebeyd
IUBlgd uvopexid O93LA00M




e
4 e © o @ S S %
cy g e e o o . W
i o 5 AN SRl i S Lo - i@ & S o i 5
S e L T . 3 o > o )./f i YEIYRL 1904 BUOSRL 44
s——
- " —— — . - T —
DY ayve
v MvinENY m
RAVE MM
; ¢ Bumeiq
yivse A% pmvNE '
— avsousvaa |
®
. ¥
'
IYMIZI0
ey paiwy | am nava | on] mesunarsornnt
iy SHOIRIATN TIHYNRTOL .

A

LI I AL RIS TS EAE TP PENILEENE LT ENE LV E T CAEEE T TIPS LRI ERE T Es St oL b oimte
% wm\‘ ,
I %

U,
\mxﬁxxxxwwm\%%

b
B B 3ENLX

| ] m —
i L || L [ = . .
JOVHOLS NOILATOS NOILYXIH

76

y




