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ABSTRACT

Environment impacts of log storage facilities has become a concern in recent years. The
ultimate goal of this investigation is to develop baseline data which government and industry can
use to develop sound environmental protection strategies with regard to stormwater runoff from
woodyards. The activities documented in this report include a survey of the size and other
characteristics of log storage facilities in this state, characterization of the type and volume of
pollutants in the runoff water, and evaluation of runoff control processes. The results of the
project are intended to generate the basic data base for reference in developing regulations, and to
recommend measures for pollution control from log storage facilities.

INTRODUCTION

Forests cover nearly half of the land area within Louisiana, making tree harvesting the
number one "crop” in the state. Whereas a large percentage of the activities associated with
forestry related activities fall within the traditional definition of nonpoint source pollution, log
sorting and log storage facilities is an area of operation within the forest industry which has not
been thoroughly investigated. LAC 33:1X.301.M.2.a. and b. defines point source silvicultural
activities as follows:

a. Silvicultural Point Source - means any discernible, confined and discrete conveyance
related to log sorting or log storage facilities which are operated in connection with
silvicultural activities and from which pollutants are discharged into water of the state.
The term does not include non-point source silvicultural activities such as nursery
operations, site preparation, reforestation and subsequent cultural treatment, thinning,
prescribed burning, pest and fire control, harvesting operations, surface drainage, or road
construction and maintenance from which there is natural runoff. However, some of these
activities (such as stream crossing for roads) may involve point source discharges of
dredged or fill materials which may require a CWA Section 404 permit.

b. Log Sorting and Log Storage Facilities - means facilities whose discharges result from
the holding of unprocessed woeod, for example, logs or roundwood with bark, or after
removal of bark, held in self-contained bodies of water (mill ponds of log ponds) or
stored on land where water is applied intentionally on the logs (wet decking).

The Louisiana Department of Environmental Quality's Nonpoint Source Management
Program currently works with the Louisiana Office of Forestry, the Louisiana Forestry
Association, and the U.S. Forest Service on implementation of best management practices
(BMP), statewide educational programs and a statewide BMP survey program which deals with
the nonpoint source issues defined above. However, log sorting and log storage facilities have
not yet been addressed.

Louisiana has an estimated 129 facilities wherein raw wood, or logs, are stored on a
more-or-less permanent basis. Most of these sites are adjacent to primary processing facilities,
such as sawmills, plywood mills or pulp/paper mills. These sites, whether adjacent to a mill or
not, are referred to in the industry as woodyards.
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Logs destined for use in pulp and paper mills are generally smaller in diameter and are
more commonly referred to as pulpwood. Pulp/paper mills commonly have a large woodyard at
the mill site and several satellite woodyards at distances of 20 to 100 miles from the mill.
Individual dealers who have contracts to supply pulpwood to mills may also have their own
woodyards. Such dealers are typically small business enterprises that have independent logging
and pulpwood contractors deliver wood to their yards but do not process the wood. Satellite
woodyards are rare throughout the rest of the forest products industry. In addition, most
traditional satellite woodyards have been replaced by larger but fewer chip mills, wherein
pulpwood is stored, debarked and chipped at a (usually independently-owned) chip mill and then
trucked to a pulp/paper mill in the form of chips.

Logs are perishable. They are subject to attack from insects and fungi which cause holes,
stains and rots. In the hot, humid climate along the Gulf Coast, raw logs can be stored a
maximum of two weeks in the summer and two months in the winter. Use of a sprinkler system
to keep the logs wet will proleng storage life to about six months for pine and two years for
hardwood. Some companies have recently stored pine for two years with reasonable success. To
reduce cost, woodyards equipped with sprinkler systems recycle the water. Use of sprinkler
systems is common at large facilities, but less common at satellite woodyards and small
sawmills. Use of ponds to submerge logs during storage was a common practice during the early
part of this century, but is a non-existent to rare practice in the southern states today. To the best
of our knowledge, no chemicals are used to preserve logs, due to cost considerations. Water
alone does an adequate job.

The use of chemicals in silviculture (raising trees) is limited to herbicides for weed
control and to kill undesirable tree species. Sometimes, young trees (1 to 3 years old) are given
room to grow by killing competing vegetation, and older trees with no economic value may be
killed by injecting herbicides under the bark to make room for more valuable trees. Trees killed
by herbicides are never taken to a mill, as it makes no economic sense to spend money killing a
tree prior to harvesting. Overall, harvesting (including thinnings) and prescribed burning are by
far the most prevalent silvicultural tools. However, concerns about smoke management are
causing an increased interest in herbicides.

Insecticides and fungicides are not used in Louisiana's forests because it costs more to use
them than what the timber is worth. Even southern pine beetle outbreaks are controlled by
cutting down infected trees and utilizing them, if possible.

Obviously, since no pesticides or herbicides of any type are ever applied to merchantable
trees in the forest, there is no likelihood of these types of chemicals entering the stormwater
runoff from woodyards and mill sites. Logs destined for export are, however, normally dipped in
an anti-stain solution (fungicide and insecticide), but there are only a handful of facilities doing
this.

Louisiana averages roughly sixty inches of precipitation annually, so there is naturally
stormwater runoff from woodyard sites. Whether this runoff has a detrimental effect on the
quality of water downstream from these sites is still unknown, but this investigation gives some
insights into the nature and levels of pollutant parameters in the runoff. Surprising little research
has been done on the chemical makeup of woodyard water runoff or its effect on the
environment. At stake is government regulations and permit requirements.
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OBJECTIVES
The overall objective of this project was to characterize the stormwater runoff from
woodyards in Louisiana and recommend some (preferably low-cost) methods of improving the
runoff water quality.

The general procedure used to conduct this investigation was:

1. Develop a general description of woodyards in Louisiana.

2 Select some typical woodyards and determine some typical levels of pollutant parameters
in them.

3 Find or create some pollution control devices and measure their effectiveness in lowering
certain pollutant parameter levels that might be of concern.

4. Make recommendations.

METHODOLOGY

The general descriptor of woodyards was developed by conducting a mail-out survey of
woodyards in Louisiana. This activity resulted in a peer-reviewed paper which is included in this
report. A detailed description of the methodology is given therein.

Through the use of the above-mentioned survey, and with the assistance of industry
personnel, woodyards were selected for the measurements of stormwater pollutant parameters.
Common stormwater parameters were measured, along with priority pollutants and heavy metals
(plus cyanide and phenol). Some companies had already installed pollution control devices, so
their effectiveness was then measured. Water samples were taken from both stormwater runoff
and sprinkler system recirculation ponds.

The priority pollutants were analyzed by commercial laboratories after collecting
informal bids. Initially, Thornton Laboratories, Inc., in Tampa, Florida, was the low bidder, and
they were used at that time. A year later, Thornton Laboratories indicated that the bid was in
error. A new collection of informal bids revealed that Analytical & Environmental Testing, Inc.,
(A&E) of Baton Rouge was the low bidder at about the same price as Thornton’s initial bid. The
advantages of using a local laboratory were obvious, so we used them during the rest of the
project.

Heavy metals testing was initially performed by the LSU Biogeochemistry Laboratory,
but problems with broken machinery caused undue delays. Later samples were taken to A&E for
heavy metals analysis.

Biochemical oxygen demand over 5 days (BOD;), chemical oxygen demand (COD), total
suspended solids (TSS), total dissolved solids (TDS) and pH were measured in-house by
graduate students under the supervision of the investigators at the water analysis laboratory in the
Civil & Environmental Engineering Department using Standard Methods.

Where possible, automatic water sample collectors were used to collect stormwater runoff
samples. Each machine had a rain guage and flowmeter attached. The flowmeter is a bit of a
misnomer in that it actually measures water level (height). Combined with a flume or weir
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(Figure 1), the flowmeter (Figure 2) is then capable of estimating the flow volume. The
flowmeters were programed to signal the water samplers to start collecting the water whenever
the water level reached a desired threshold. The samplers each held 24 one-liter bottles and were
programed to collect a sample every 15 minutes once a storm event commenced. Three bottles
constituted one sample. Thus, eight samples were collected during the first 1:45 hour of each
storm event. Of course, some storm events were of shorter duration. Where automatic sample
collectors were not feasible (or, sometimes, failed to collect), simple grab samples were taken by
hand. All water samples taken from sprinkler recirculation ponds were also grab samples.

Figure 1. A double-pipe weir installed ina Figure 2. A solar-powered automatic water
ditch for the determination of water flow. sample collector and flowmeter installed at a
drainage ditch.

Since most of the woodyards are closely associated with a mill, it was difficult to find
yards wherein the runoff was totally free of runoff from other activities. A major exception is
logs under sprinkler systems. The yards also needed to be within reasonable driving distance of
Baton Rouge or Ruston, LA. The locations selected for stormwater sampling were:

Hunt Plywood Co., Inc., Natalbany, LA (plywood mill).

Martin Forest Products, Winnfield, LA (chip mill).

Weyerhaeuser Corp. (formerly Cavenham Forest Products), Holden, LA (chip-N-saw mill).

An attempt was also made to use the Willamette Industries mill complex at Dodson (sawmill and
plywood), but it turned out that the site selected had too much influence from mill site runoff,
which was outside the context of the project. The Hunt Plywood yard’s runoff was confined
fairly purely to an active log yard. Most of its mill runoff drained in an opposite direction. The
Martin site included runoff from a portion of the chip mill site itself, but that operation is small,
uses no significant chemicals and did not appear to be a significant factor in the yard runoff. The
Weyerhaeuser site included a significant portion of the sawmill, but it was used anyway because

it provided a significant opportunity to test the effectiveness of an innovative stormwater
treatment system already in place.
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The following locations were selected for sampling from sprinkler system recirculation
ponds:

Martin Forest Products, 3 miles south of Winnfield.

Weyerhaeuser Corp., Holden, LA (near the above site).

Willamette Industries, Dodson, LA.

In each case, the site was a self-contained watershed with no mill site influences, etc. We were
told that the Weyerhaeuser site was completely self-contained and never overflows. The other
sites probably overflow three or four times per year during extremely heavy rainfalls. All
recirculation ponds require frequent to constant supplements of water (normally well water).

RESULTS OF OBJECTIVE 1
The results of Objective 1 are summarized in a peer-reviewed paper that follows. It is
titled “An Overview of Logyards in Louisiana” and was published in the February 1998 edition
of the Forest Products Journal. The terms "woodyard” and "logyard” may be used
interchangeably.
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AN OVERVIEW OF LOGYARDS IN LOUISIANA

CORNELIS F. DE HOOP
SusaN R. KLEIT
SHULIN CHEN

ABSTRACT

Federal and state regulatory agencies set water pollution standards for use in general
stormwater permits. In order to help these agencies understand the nature and composi-
tion of log handling and storage facilities, a questionnaire was sent to logyards in the
state of Louisiana requesting information on items that may relate to pollutants in
stormwater runoff. Twenty-five percent of the yards were used for storage only. Soil type
(sand, silt, clay) was fairly evenly distributed. Yard size averaged 7.1 ha with an average
capacity of 42,000 metric tonnes. Seventeen percent of the surveyed yards handled chips.
None handled shortwood. Two-thirds of the yards stored fuel, lubricants, or solvents
on-site. Seventy-two percent of the yards had a stormwater pollution prevention plan
in place, and an equal number of yards utilized sprinkler systems to extend log storage
time. Fifty-eight percent of the yards have runoff water collect in a ditch before leaving

the premises.

The nature of any pollutants devel-
oping in the surface water runoff from log
concentration and storage yards may

seem rather mild compared to the pollut-

ants developed in some other industries,
but there is concern among environmental
regulators that pollutant levels may be
high enough to warrant attention. In Lou-
isiana, industrial wastewater discharpe al-
ready requires permitting by the Water
Pollution Control Division of the Louisi-
ana Department of Environmental Qual-
ity. Regulators are currently developing
standards fora*Log Yard General Storm-
water Permit.” To set standards for this
industry sector, a better understanding of
the types and levels of possible pollutants
is needed. In addition, it would be helpful
to both regulators and industry to have an
overall description of logyards in the
state, such as the number of yards, size,
activity level, and other factors that
could affect stormwater runoff quality
or guantity.

The forest products industry is the sec-
ond or third largest industry in Louisiana
(10}, depending upon the measurement
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criterion used, providing more than
25,700 manufacturing jobs and an esti-
mated 8,000 additional jobs in the har-
vesting and transportation of imber (12).
Forestry is by far the largest agricultural
crop in the state, producing $3.8 billion
in revenues (including value added) of
the total £8.6 billion agricultural reve-
nues (13). Despite this, it is a relatively
low-profile industry with little statewide
public awareness or understanding of its
standard procedures. To improve public
understanding of the industry, especially
among regulators and policymakers, a
description of logyards was created by
asking industry officials to supply data
on yard size and other relevant details.

LITERATURE REVIEW

Although many studies have been
done on logyards, most of them are pro-
prietary or not of scientific merit, so lit-
erature on logyards 1s scarce.

There is a textbook on logyard epera-
tions, but it contains no quantitative de-
scription of the industry and devotes only
one paragraph to water quality (9.

Washington's Department of Natural
Resources conducted annual surveys of
the forest products mills in that state (4),
The questions focused on mill productiv-
ity. There were questions about log con-
sumption and inventory levels, but no
questions pertaining directly to logyards.
There are many published listings of for-
est products firms, and many of thess
listings contain references to mill size in
terms of annual productivity or mumber
of employees (2,8,11,15-17,19,21,23).
One pulpmill directory lists the volume
capacity of some logyards (16).

Although there has been considerable
attention by industry and environmental
regulators on the topic of stormwater
runoff, much of it concerns urban runeff.
Surprisingly little published data can be
found on logyard stormwater runoff. A
study in Oregon investigated the effects
of logyards on water quality, but the
yards were considerably different from
yards found in the southemn states (20).

The authors are, respectively, Assistant Professor and former Research Associate, Lou-
isiana Forest Products Lab., School of Forestry, Wildlife, and Fisheries; Louisiana Agri. Expt.
Sta., Louisiana State Univ. Agri. Center, Baton Rouge, LA TO803-6202; and Assistant
Professor, Dept. of Biological Systems Engineering, Washington State Univ., Pullman, WA
99164. LAES Manuscript No. 97-22-0001. This material is based on work supported by a
grant from the US EPA through the Louisiana Dept. of Environmental Quality. This paper
was received for publication in March 1997. Reprint No. 8640.

& Forest Products Society 1998,
Foarest Prod. 1. 48(2):65-T0.

VoL, 48, No. 2 &85



Please Copy and Submit a Separate Form for Each Logyard

Company Name:

Mailing Address:

Location of remote logvard’log processing facility:

Type of Facility (check all that apply):
O storage O log processing

# acres in logyard/facility:

O combination of beth

Predominant surface soil type at logyard:

Types of woad handled (check all that apply):
O longwood O cut-to-length logs

Total capacity (in tonnage or coi-d volume) of the logvard/facility:
What is your typical low (e.g., May) inventory level?

What is vour typical peak (e.g., Decemnber) inventory level?

Species handled: Percent pine:
O Pine O Beech
O Cypress O Hackberry O Maple
O Red Cedar O Cherry O Walnut
O Oak O Swestgum O Pecan

Do you have a stormwater pollution prevention plan in place?

O Sand

O shortwood

Parish:

O ather
%o paved:

0O Silt 0O Clay

O chips

units (1ons ele)

units (lons ete)

% Percent hardwoods: %  Please check:

O Sycamore O Hickory O Honey Locust O Cottenwood
O Willow
O Sassafras O Osape Orange O Bhgum-Tupelo
O Persimmon O Other

O Black Locust O Yellow-Foplar

O Yes O Mo

What volumes (capacities, in gallons), are stored at the logyard?

Fuels Lubricants

Solvents

Do you have an impoundment or containment arca immediately around exposed fue] tanks,

lubricants and solvents? O Yes 0O He

Where does the stormwater runoff go immediately (checlk one)?

O Ditch O Absorbed into the ground

Diaes the runaff water eollect into discharge points before it leaves the site?

If so, the number of starmwater runoff discharge points:

Do you have 2 log sprinkler s:rsfem?

Whom may we contact if we have further questions? Mame:

O Yes

Figure 1. — Questionnaire sent to primary forest products industry.

Each of the yards utilized stream water
that flowed through the yard. There was
no effort to measure stormwater nmoff.
Only one yard studied utilized stream
water for a flow-through sprinkler sys-
tem (no water recirculation; mills in
Oregon are now required to recirculate
the water).

Luppeld (14) provides a useful sum-
mary description of the evolution of
stormwater regulations in the United
States and the permitting process. States
can opt to set their own guidelines under
the auspices of federal guidelines. While

the paper contains many descriptions that -

are useful to all states, it excludes Louisi-
ana in the state descriptions.

66

O Holding pend O Body of water
O Yes O Mo
O Mo
Telf )
OBJECTIVE

The objective of this study was to pre-
sent a “picture” of the logyards in the
forest products industry. Regulatory de-
cisions concerning water quality and
stormwater permits usually are made by
individuals who are well-trained in envi-
ronmental principles but have had little
exposure to the forest products industry.
It is hoped that the results of this study
may benefit those who want to learn
more about the industry. It is the inten-
tion of this paper to present some physi-
cal descriptors of logyards that could be
factors in stormwater quality. Data on
actual water quality is beyond the scope
of this paper.

This study was also the “front-end” of
a larger study concerning the nature and
levels of water quality parameters in
logyard stormwater runoff. Collecting
information on yard size, species han-
dled, soil types, and use of sprinkler sys-
terns would help develop an experimen-
tal design. The study of the water quality
is still ongoing (7).

METHODOLOGY

A questionnaire was sent to each com-
pany known to have a logyard in the state
of Louisiana; recipients were asked to fill
out a questionnaire for each logyard
owned or operated by that company.

Before mailing out the questionnaires,
a comprehensive mailing list of the forest
products industry was compiled. The
Louisiana Forest Products Laboratory
{(LFPL) maintains a comprehensive mail-
ing list of the forest products industry.
The list was updated prior to sending out
the questionnaires by cross-referencing
with published data (15,16,19), tele-
phone directories, and with a list main-
tained by the Louisiana Department of
Agriculture and Forestry, Office of Mar-
keting (5). In addition, the LFPL list had
been updated in other studies (6,22). The
entire mailing list contained 97 firms.

The responses to the gquestionnaire
were entered into a database program.
Latitude and longitude values were
added for each location, Mapping of the
sites allowed the authors to verify that all
regions with a significant forest industry
presence were represented.

SURVEY INSTRUMENT

The first questions concerned general
descriptors: location, size of yard, scil
type, and species handled. Since a com-
pany may have logyards located away
from the mill or mailing address, the
location of the logyard was re-
quested. Although “woodyard” is the
term commonly used for this type of
facility, the questionnaire used the term
“logyard” to minirnize confusion. Some-
times the term “woodyard” includes the
outdoor space where sawn lumber 1s
stored. Questions about a yard’s typical
high and low inventory levels helped in-
dicate whether yard capacity was a good
indicator of its size. The soil type ques-
tion was limited to simple answers
(sand, silt, clay) because it was antici-
pated that few of the respondents would
be very knowledgeable about soils. This
question was included to see if certain
soil types were preferred for logyards. It
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was anticipated that yards on sandy soil
would have less surface water runoff and
more infiltration, and this might affect
pollutant parameter levels. Also, it was
anticipated that yards with deep, sandy
soils may not be appropriate for selection
in future phases of the stormwater inves-
tigation because of perceived difficulty in
collecting runoff water. Questions about
species handled were included because it
is unknown whether different species
will affect stormwater quality in different
ways. Also, specialists at the extension
service occasionally get requests about
where to obtain uncommon species, so
by adding a detailed species list, the
LFPL was able to assist them by collect-
ing that information at virtually no addi-
tional cost (Fig. 1).

Other questions were placed in the
questionnaire about topics that con-
cermned stormwater runoff quality more
directly, such as number of discharge
points and whether the respondent had a
stormwater pollution prevention plan in
place. The respondents were not asked to
distinguish between a formal, legally
submitted document or some other type
of plan. Volumes of fuels, lubricants, and
solvents were requested to give regula-
tors a better idea of the quantities of these
chemicals that typically occur on the
yards. Respondents were also asked if
they had an impoundment or contain-
ment area around exposed tanks. Al-
though these last two questions were
open to interpretation (as is almost any
question), it was anticipated that they
would give some indication of what ac-
tion the industry has already taken to
assure that such chemicals are prevented
from entering runoff water.

A guestion about where the runoff
water goes immediately (ditch, absorbed
in ground, holding pond, or body of
water) was included to give the project
Investigators a starting point in formulat-
ing methods of improving runoff water
quality. Likewise, respondents were
asked if they have a log sprinkler system.
The effect of sprinkler systems on water
quality was unknown. Since sprinkler
systems use recirculated water, it was
anticipated that dissolved solids might be
objectionably high. Also, since water be-
ing sprinkled through the air is obviously
in contact with oxygen, it was anticipated
that oxygen demand parameters might be
substantially different from that in nor-
mal runoff water.

FOREST PRODUCTS JOURNAL

All of these questions were brief and
could have been expanded to extract
moare information. However, the authors
deliberately limited the questionnaire to
one page in an effort to encourage par-
ticipation. Experience in other LFPL
projects by the authors indicated that
multiple-page questionnaires get ex-
tremely low response rates.

Before mailing, the questionnaire was
reviewed by several individuals familiar
with logyards, including a forestry exten-
sion service specialist, an industry offi-
cial, and an executive officer of the Lou-
isiana Forestry Association. Interested
individuals in the Louisiana Department
of Environmental Quality also reviewed
the form to verify that this was the type of
information that they would like to know.
Mo test questionnaires were sent out be-
cause the population was so small that it
would have taken nearly the entire popu-
lation to conduct an adequate test.

Each questionnaire was accompanied
by a lenter explaining the purpose of the
project. The questionnaires were mailed
on May 135, 1995,

RESPONSE

Of the 97 questionnaires mailed, 36
were completed and returned, and an
additional 13 were returned as invalid
(out of business, do not process logs,
etc.). Several respondents duplicated
the questionnaire and completed one
for each logyard they operated. Of the
36 valid responses, about 20 were re-
turned immediately. The remainder
were obtained after prompting the re-
spondents with telephone calls or per-
sonal visits,

The authors considered soliciting
more firms to participate in the survey,
but the respondents were reasonably rep-
resentative of the industry. Any substan-
tial improvement in the response rate ap-
peared unlikely and would have required
a much greater effort than was already
expended. It also appeared likely that the
sample would become biased toward
large companies if more responses were
actively solicited.

To validate whether the respondents
were representative of the population, the
respondents were compared to the non-
respondents by descriptors such as size
of closely associated operations, types of
operations and species handled. A more
comprehensive search of essentially the
same records from which the mailing list
was compiled revealed 129 companies in
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Louisiana that most likely had logyards.
Sawmills, chip mills, and pole peeler
mills were under-represented by about
I5 percent. Sawmills comprise about 56
percent of the population. Plywood and
sawmill/panel mill complexes were
over-represented by about 60 percent.
Pulpmills were over-represented by
about 30 percent.

The number of yards handling pine
were over-represented while yards han-
dling hardwood were slightly under-rep-
resented. The number of yards handling
both species were closely representative,
For 25 percent of the non-respondent
yards, this information was unknown.

Respondents and non-respondents
were compared on the basis of their asso-
ciated mills’ annual production, produc-
tion capacity, and number of employees.
This information was obtained from pub-
lished literature and, in a few cases, per-
sonal knowledge. F-tests for sample van-
ances were all favorable at the alpha =
0.05 level. Of these, the annual produc-
tion numbers are probably the best indi-
cators because that information is the
most complete (84% complete for re-
spondents and 48% complete for non-
respondents). For the mills with incom-
plete data, there still appears to be good
representation of small-, medium-, and
large-volume operations.

The major flaw with using F-tests is
that the sample and population were not
normally distributed. There existed many
small and large mills, but relatively few
medium mills, However, since the distri-
bution was skewed only slightly toward
the smaller mills, the F-test still had some
validity.

The Kruskal-Wallis rank test is a better
statistical test for varance comparison of
non-normal distributions, This test was
also favorable at the alpha = 0.05 level
for annual production, shift production
capacity, and number of employees.

RESULTS
USE oF YARDS

One yard was not in use. Fifty-six per-
cent of the yards were used for both stor-
age and handling of logs (Fig. 2).
Twenty-five percent of the yards were
used for storage only, while 19 percent
were used only for processing (no appre-
ciable storage of logs).

An alternative way to define whethera
yard is designed for log storage is by
looking for a sprinkler system. It is com-
monly known that, without any kind of
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Figure 2. — Type of logyard facility.
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Figure 3. — Type of soil on which
logyards are located.

treatment, pine logs in the Gulf Coast
area stay in good condition for about 2
weeks after felling in the summer and up
to 2 months in winter. Hardwood logs
last about twice as long. Longer storage
requires a water sprinkler system. Sev-
enty-two percent of the yards had a sprin-
kler system, compared to the 81 percent
who reported their yards to be used for
storage or storage/handling.

GROUND-RELATED FEATURES

The logyards were most commonly lo-
cated on clay soil (36%), followed by
sandy soil (25%), silty soil (22%), and
sandy clay (11%) (Fig. 3). One yard re-
ported a silt-clay, and one very small yard
{0.4 ha or | acre) was all concrete.

The average logyard size was 7.1 ha
(17.6 acres) and ranged from 0.2 ha to
46.5 ha (1/2 to 115 acres; standard devia-
tion = 8.7 ha) (Fig. 4). Forty-seven per-
cent of the yards had a paved pertion.
Area paved averaged 0.45 ha (1.1 acres)
and ranged from 0.04 to 3.2 ha (0.1t &
acres).
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Figure 4. — Size of logyards in Louisiana.
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Figure 5. — Type of logs held on yards.

For example, 41.8 percent of the yards

carried pine longwood logs. Totals are mare than 100 percent because many yards

carry more than one type of log.

THE LOGS

Forty-seven percent of the yards han-
dled only pine, while another 14 percent
handled over 90 percent pine. Twenty-
five percent of the yards handled only
hardwood logs, one yard handled 90 per-
cent hardwood, and 8 percent handled 35
to 70 percent hardwood.

Sixty-four percent of the yards han-

dled longwood logs (generally 6 to 13 m,
or 20 to 55 ft. long). Sixty-one percent of

the yards handled cut-to-length logs (gen-
erally in multiples of 8 ft. plus trim), and 17

percent handled wood chips (Fig. 5).
None of the surveyed yards handled short-
wood (logs less than 8 fi. long).

Total capacity of the vards averaged
42,000 metric tonnes (46,600 1.5, tens,
or about 1,500 truckloads) and ranged
from 363 tonnes (14 truckloads) to
209,000 tonnes (8,000 truckloads). A
typical low inventory was about a quarter
of the yard’s capacity. In the southem
states, actual inventory levels are
weather-dependent, with the lowest in-
ventory levels usually occurring in late
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winter, after logging conditions have
been difficult for some time. Any yard
may dip to zero inventory level occasion-
ally. Nevertheless, 25 percent of the
yards reported a typical low inventory of
zerp, indicating that it was not uncom-
mon for them to run out of logs.

Fifty-three percent of the yards re-
ported typical maximum inventories to
be at capacity. This usually happens in
the late summer and fall of the year, when
logging conditions normally are favor-
able. Eleven percent of the yards reported
typical maximurn inventories to be far
less than capacity.
STORMWATER RUNOFF

Seventy-two percent of the yards re-
ported having a stormwater pollution
prevention plan in place.

Sixty-one percent of the yards reported
storing fuels, lubricants, or solvents on
the yard. Volumes are shown in Table 1.
Seventy-two percent of the respondents
had an impoundment or containment
area immediately arcund exposed fuels,
lubricants, and solvents, Several yards
did not report volumes of fuel storage,
etc., yet they reported having contain-
ment areas. Since these yards were asso-
ciated with mill sites, it is possible that
they were describing fueling locations
away from the logyard itself. One yard
reported underground fuel storage with
test wells to monitor any possible seep-
age into the groundwater.

Respondents were asked where the
stormwater nmoff goes immediately and
given four possible responses (Fig. 1).
Although the respondents were asked to
check only one answer, multiple answers
were received because stormwater often
leaves a yard in multiple directions.
The response percentages are shown in
Table 2.

On 64 percent of the yards, the storm-
water gathered into discharge points be-
fore leaving the site. One yard reported
sheet discharge in addition to two dis-
charge points. The average was 2.4 dis-
charge points per yard (range: 1 to 5).

SUMMARY

While most vards featured both stor-
age and handling of logs, 25 percent of
the yards were used exclusively for stor-
age. Almost three-quarters of the yards
utilized sprinkler systemns for long-term
storage. Logyards were found on virtu-
ally all soil types.

Yard size averaged 7 ha (18 acres).
One-half of the yards had a 0.4-ha (1-

FOREST FRODLUCTS JOURMNAL

TABLE |. — Volumes of fuel. lubricanis, und solvents stored at logyoards,

Range
Material Avernge volume Low High
B 1 N 11 ) T
Fuel 6,637 (1,825)" T27 (2000 18,184 (5,000
Lubricants 2,051 (564) 36 (10} 10,547 (2,900)
Holvent 2521 18 15) 200 (55)

* One yard reported 87,285 L (24,000 gal.); not included in this average.

acre) paved portion. Sixty-one percent of
the yards handled almost exclusively
pine species. The rest handled mixed
hardwood species and some pine. Seven-
teen percent of the yards handled or
stored wood chips. Virtually none of the
yards handled shortwood.

Almast three-quarters of the yards had
a stormwater pollution prevention plan in
place. About two-thirds of the yards
stored an average of 10,882 L of fuel
{3,000 gal.}, 2,051 L of lubricants {554
gal.), andfor 85 L of solvents (23 gal.).

Two-thirds of the yards had their
stormwater nunoff gather into 1 to 5 dis-
charge points befors leaving the site.
Cwver one-half had the water enter into a
ditch.

DiscussioN

The authors know from conversations
that at least three of the respondents who
reported having a stormwater pollution
prevention plan in place have yards that
recirculate all of the runoff and have
never been known to overflow. The yard
personnel attributed this to high evapora-
tion rates from sprinkler systems. Some
yards add water to their sprinkler systems
constantly. Since the stormwater never
leaves the premises, it is unlikely that
they need or have stormwater permits.

By extrapolation, we can see that two-
thirds to three-quarters of the logyards in
the state have given serious thought to
stormwater pollution prevention. Still,
the solution to the problem may not be
simple in all cases because some yards do
not have enough adjacent property to
gather the stormwater and treat it before
it leaves the premises. Keeping a yard
clean of debns may or may not affect
parameters such as oxygen demand, but
may impact soil erosion.

Ditches with vegetation and helding
ponds are reputed to be effective treat-
ments for organic matter pollution prob-
lems (1,3,18,24.25). Since a substantial
portion of the vards already utilize
ditches or recirculating ponds, there
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TABLE 3. — Response percentuges for the ques-
tien, " Where does the stormwater rinoff ge imme-
diately?"

Response Percentage
()
Dritch 38
Absorbed into ground 25
Holding pond 3%
Body of water 3

should be some opportunities to test
some of these facilities for their effective-
ness in reducing stormwater pollution
parameters. Some yards have installed
screens to prevent bark from washing off
with the stormwater, so their effective-
ness would be relatively easy to assess.

For the substantial number of vards
that store fuels and lubricants on the site,
oil and grease can be a problem. Since
solvent volumes are very small (and typi-
cally stored in a building or lockable
shed), it does not appear that solvents on
logyards cause a significant pollution
problem.

It must be remembered that most
logyards are located on the same grounds
as the mill with which they are associ-
ated. Items such as fueling sites and
stormwater runofl are commonly shared
by both mill and yard. Therefore, it was
difficult for some respondents to report
iterns such as fuel volumes or discharge
sites with respect to logyards only.

Most of the logyards in Louisiana have
an active handling component. Thus, it
would be logical to concentrate on these
types of yards for initial stormwater stud-
ies. On these yards, the machinery con-
stantly grinds the bark into smaller parti-
cles, which may be good for accelerating
decomposition. However, the effect on
pollutant parameter levels in the runoff
water is unlmown. These yards generally
produce stormwater runoff every time it
rains, so any effect they have on the water
may be important.
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