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Ti he Hyatt Regency Ravinia in Atlanta gets its name from the steep ravine located in the 42-acre wooded site. 
Landscape architects Roy Ashley & Associates and Clark-Morrell landscape contractors, both of Atlanta, worked with 
the natural surroundings in designing the property, which opened in 1986. The central design element is a three-story 

greenhouse atrium lobby which looks out over a 10-acre forest. A cascading waterall orginates in the atrium lobby and 
continues through the greenhouse to the outdoor garden, where it culminates into two waterfalls. The falls drop 
approximately eight feet at the highest point. More than 2,000 gpm are pumped through the water feature. The water 
feature connects with Ravinia Creek and meanders through the deciduous forest. Cost of Wisconsin set the steel 
reinforcement for the stone walls a long the sides of the water feature. Sullivan Stone of Lithonia, Ga. supplied the 
Tennesee Mountain stone used in the feature. The large boulders create water variety through bounce and movement. 
Surrounding the water feature is a variety of trees including dogwood, crape myrtle, weeping cherry and red maple and 
a juniper groundcover. Summer plantings of annuals add color to the area. 

Cost of Wisconsin: Circle No. 203 on Reader Inquiry Card 
Roy Ashley and Associates: Circle No. 204 on Reader Inquiry Card 
Clark-Morrell: Circle No. 205 on Reader Inquiry Card 

Sullivan Stone: Circle No. 206 on Reader Inquiry Card 
Hyatt Regency Ravinia: Circle No. 207 on Reader Inquiry Card 



Insurance problems concerning the design 
of lakes, ponds and water retention areas 
by Jim Leatzow 

INSURANCE INSIGHTS 

Landscape managers with lakes and ponds on the property must take extra 
precautions when designing and maintaining water areas. 

If you are responsible for designing 
public areas that contain lakes, ponds 
or water run-off retention areas, keep 
certain important insurance consid-
erations in mind. 

First, understand that water-filled 
areas are always viewed as an "attrac-
tive nuisance." That is—especially in 
the case of children—people will 
have a hard time avoiding such areas, 
even if they are trespassing. 

Merely putting up a "No Trespass-
ing" sign and assuming your job is 
done is not enough. Instead, you need 
to examine multiple design factors. 

First, you need to consider the ulti-
mate use for the specific water-filled 
area you are designing. If, in fact, peo-
ple are encouraged to swim or boat, 
then you must proceed with caution 
to identify those areas where ac-
tivities will take place. Facilities like 
docks, piers and location of emer-
gency and lifesaving equipment must 
also be considered. 

More commonly, though, is the de-
sign of lakes, ponds and retention 
areas for aesthetic purposes—areas 
not intended for public use. One of the 
biggest concerns with such a project is 
to m a k e s u r e tha t the grade or 
shoreline slope precludes people— 
more importantly, chi ldren—from 
losing their footing. This is a consid-
J im Lea tzow is pres ident of Lea tzow & As-
soc iates, Glen Ellyn, III. He spec ia l izes in 
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eration especially on wet grass or 
other surfaces so they do not tumble 
into the water. 

Furthermore, you will want to con-
sider using an expert in storm water 
drainage, when necessary, to assist you 
on such a project. Nothing will get you 
in trouble faster than overselling your 
capabilities and not using experts when 
you get into specific areas for which you 
have not had ample training. 

It is better to make less profit on a 
project, but to have a plan that is safe 
and workable. Such an approach will 
not come back to haunt you in the form 
of a lawsuit from an injured person. 

Along with the proper design of 
such areas comes the need to include 
some maintenance factors in your 
plan. You should make the owner of 
any facility you design provide peri-
odic safety inspections so the facility 
continues to be safe. 

In a lake or pond setting, this may 
include inspecting drains which are 
often installed for overflows. Such 
drains should include covers secure 
enough that kids cannot remove them. 

Once a storm occurs, overflow 
drains become important factors in 
keeping the rising waters from over-
flowing the banks. If the overflow pipe 
is b locked wi th debr is , and not 
checked periodically, one could al-
lege improper design. 

Conversely, overflow pipes be-
come uncovered because grates were 

removed, storm drains can become 
life-threatening whirlpools that can 
drown even a strong person, given the 
right circumstances. 

As mentioned before, maintenance 
applies to other areas such as fencing 
and signage. Although you may not 
have any direct responsibility for the 
project once it is constructed, you go a 
long way in adding meaningful safety 
provisions. You should stress the 
owner's obligation to consider the 
maintenance needs once the project is 
built. 

Depending on the type of project, 
erosion of the banking material is a po-
tential source of design error claims. If 
water undercuts the banks, over time 
the ground will become considerably 
less stable. Thus, the chances of injury 
increase dramatically. 

It is imperative to make on-sight 
observations while construction work 
is in progress, whether or not such is 
called for in your work agreement. I 
would even encourage liberally using 
a camera to make a periodic record of 
the construction phase. 

That kind of documentation would 
be of utmost importance if a claim 
were to arise. Such measures, along 
with wri t ten confirmation of any 
changes to the plan, should be consid-
ered normal, customary documenta-
tion included in every job file. 

When it comes down to "your word 
against theirs" in court, the design 
professional often comes up on the 
short end of the stick. 

In short: 
• Estimate the purpose of the 

water-filled area. 
• Analyze who, if anyone, will be 

using the facility. 
• Put in the necessary safety con-

siderations. (Too much margin of 
safety is always preferable.) 

• Employ other design profession-
als if you get into areas beyond your 
expertise. 

• Stress the maintenance factors to 
the owner of the project. 

•Visit and record the actual con-
struction while in progress. 

• Document, document, document 
your file as though you expect a claim. 
Because of some frightening recent in-
terpretations of the Statute of Limita-
tions, plan on being held responsible for 
your design for the rest of your life. LM 
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HOW ROUNDUP HERBICIDE HELPS 
YOU GET MORE PROFIT OUT OF 

SITE PREPARATION 
With one treatment of Roundup^ 
herbicide you can get broad-
spectrum control of just about every 
variety of grass, broadleaf weed and 
brush you're likely to come across. 
Just spray the area to be planted, 
wait 3 days for annuals and 7 or 
more days for brush-and plant. It's 
as easy-and can be as profitable -
as that. 

LAWN RENOVATION 
This is a great way to use Roundup 
to expand your business. With 
Roundup, you'll be able to renovate 
any lawn in l/12th the time it would 
take you to do the job mechanically. 
Just spray; wait 7 days; slice, seed 
and water well. Fall is the best time 
for lawn renovations. 

TRIMMING AND EDGING 
Hand-weeding and string trimming 
are a waste of time. With Roundup, 
you'll get longer-lasting results-and 
do the job more easily and quickly. 
And remember, no matter where you 
use Roundup-around patios, steps, 
gravel driveways, fencelines, tree 
rings-you, and your customers, can 
feel confident because Roundup is 
biodegradable, odorless and prac-
tically non-toxic to wildlife, pets and 

people. When you put Roundup to work for you, you'll be helping to make 
your entire operation more professional-more profitable. 

Monsanto 
ALWAYS READ AND FOLLOW THE 
LABEL FOR ROUNDUP HERBICIDE. 
Roundup* is a registered 
trademark of Monsanto Company. 
© Monsanto Company 1988 
RIP-8-101B 
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RESEARCH UPDATE 
Late fall fertilizing and groundwater quality 
by A. Martin Petrovic, Ph.D., Cornell University 

The late fall period is becoming both 
an ex t remely popular and impor tant 
t ime to apply a ni t rogen fer t i l izer to 
cool-season turfgrass. Considerable 
research has been done at Ohio State 
Univers i ty (see Feb. 1 9 8 8 LANDSCAPE 
M A N A G E M E N T ) on the response of 
turfgrass to late fall-applied N. 

In general, it has been shown that 
there is improved late fall, winter and 
spring color over spring and summer 
N a p p l i c a t i o n . Also , s p r i n g root 
growth is enhanced by late fall N 
applications. 

To date, the only negat ive aspect 
is a s l igh t ly h i g h e r p o t e n t i a l for 
tha tch deve lopment . This is thought 
to be a resul t of the increased rooting 
a s s o c i a t e d w i t h l a t e f a l l N 
applicat ion. 

When one considers the environ-
mental impact of late fall-applied N, 
there is one major point to consider. 
Potentially, this could be the worst 
time of the year to 
fertilize in terms of 
having a negative 
impact on ground-
water quality. That 
is, if the following 
factors are true. 

1. For your loca-
t i o n , d o e s t h e 
greatest amount of 
w a t e r r e a c h i n g 
g r o u n d w a t e r (re-
f e r r e d to as r e -
charge) occur from 
p r e c i p i t a t i o n in 
late fall, winter or 
early spring? 

2. Cool and cold 
t e m p e r a t u r e s of 
this period related 
to limited plant up-
take of N. 

3. With cool soil 
t e m p e r a t u r e s , 
there is little chance of gaseous N loss 
by either ammonium volatilization or 
denitrification. 

W h e n all t h r e e c o n d i t i o n s a re 
found, ni trate leaching potential is 
very high. There are areas of the coun-
try where these conditions naturally 
occur, such as the cool-season zone of 
the Atlantic Coastal Plains. 

Also, any inland site on sandy soils 
could potentially be considered part 
of the problem areas. A perfect exam-
ple of a location with these conditions 
is Long Island, N.Y. 

Research continues 
A research project was initiated in the 
fall of 1985 to study the impact of late 
fall-applied N on groundwater qual-
ity. Two sites on Long Island, N.Y., 
were chosen for this experiment . 

The first site was St. Charles Ceme-
tery in Pinelawn, which was estab-
l i s h e d in 1982 as a m i x t u r e of 
K e n t u c k y b lueg ra s s (Ade lph i and 
Glade) and perennial ryegrass (Cita-
tion, Manhat tan and Derby). 

The second site was at the Long 
Island Horticultural Research Labora-
tory in Riverhead, which contained 
three cultivars of Kentucky bluegrass 
seeded in 1980. After establishment, 
little or no N was applied to either site. 
The surface soils at each site were 
sandy loams; however, the subsoil at 
the St. Charles site was considerably 
more gravelly. 

In November of 1985 and 1986, ion 
e x c h a n g e res in bags w e r e b u r i e d 

about 12 inches below the surface or 
below the depth of rooting. 

Generally, it is believed that once 
nitrogen has gone deeper than the root 
zone, it will even tua l ly end up in 
groundwater. This is especially t rue 
for the fall, winter and spring period 
because little or no water will move 
up from below the root zone. 

Each November , six different N 
sources were applied at a rate of 2 lbs. 
N/1000 sq.ft. The following April, the 
ion exchange bags were removed and 
the amount of nitrate collected was 

de termined. With collecting nitrate 
on an area basis, the information pre-
sented can be related to the percent of 
N applied. 

The results 
In the table with this update are the 
results averaged over the two years of 
the study. These results revealed that 
the highly water soluble N source urea 
was suspect to considerable leaching, es-
pecially at the Pinelawn location. How-
ever, slowly available N sources of 
ureaformaldehyde, plastic-coated ureas 
and activated sewage sludge had little or 
no potential for nitrate leaching. The 
other N sources—sulfur-coated ureas 
and flowable ureaformaldehyde—were 
i n t e r m e d i a t e in n i t r a t e l e a c h i n g 
potential. 

Conclusions 
From t h e s e r e su l t s , s eve ra l con-
clusions can be drawn. 

• A p p l y i n g a 
highly water solu-
ble N source at a 
high rate in late fall 
can result in consid-
erable nitrate leach-
ing. As pointed out 
before, this could be 
a " w o r s t c a s e 
scenario." 

• The degree of 
l e a c h i n g is v e r y 
manageable based 
on the source of N 
u s e d ( i . e . l e s s 
leaching with slow 
release sources). 

• Factors found 
at each site affect 
the degree of leach-
ing. The factors that 
were different be-
t w e e n P i n e l a w n 
and Riverhead were 

grass species used, soil type of the sub-
soil and possibly climatic factors, like 
the amount of precipitation. At this 
point, which one(s) responsible can only 
be speculated on. 

The general concern over the pro-
tection of groundwater quality is im-
portant to all turfgrass managers. The 
results of this project show that there 
is potential for groundwater contami-
nation. However, as managers, you 
have options available to reduce or 
eliminate any nitrate leaching from 
late fall applied N. LM 

The percent of fertilizer N applied that leached as nitrates passed the root zone. 

Long Island, NY Location 

Nitrogen 
Source Manufacturer Pinelawn Riverhead 

% fertilizer N that leached 

Sulfur-coated urea Scotts 21 14 

Ureaformaldehyde Noram 1 3 

Plastic-coated urea (150D) Estech 0 0 

Activated sewage sludge Milorganite 2 2 

Flowable ureaformaldehyde Cleary 9 5 

Urea 42 27 



BROUWER 4 -wheel drive 
lightweight, 5 gang, tractor reel mower 

Hydrostatic transmission, diesel, Kubota reliability 

• Low total unit weight reduces compact ion 
• New optional front tire track removal brushes 

virtually eliminate tracks, ideal for fairways 
• Finger-tip hydraulic controls, for 3 ,4 , or 5 gang 

operation 

• Offers the traction needed to mow slopes and in 
difficult conditions 

• Quick detach rear mower assembly 
• Small tractor maneuverabil ity and economy 
• All new cutting units with single bedknife 

adjustment 

• Fixed or floating cutting units with quick height 
adjusters 

Available as a regular or golf course model 

BROUWER 
TURF EQUIPMENT UMFTED 
An Outboard Marine Corporation Company 

7320 Haggerty Rd./Canton, Ml. 48187 Telephone (313) 459-3700 
Woodbine Avenue/Keswick, Ontario, Canada L4P 3E9 Telex 065-24161 Telephone: (416) 476-4311 

Fixed cutting unit, 
with anti-scalp rollers. 

Floating cutting unit 
with front roller 

Rear mower assembly detached Finger-tip controls for easy fold-up 
and transportation 
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010 - ADVANCES IN TURFGRASS 
PATHOLOGY 
by Joyner and Larsen 
Leading U.S. turf pathologists re-
port on turfgrass diseases, pythium 
blight, snow molds, fairy rings, leaf 
spot of Kentucky bluegrass in Min-
nesota. initial and field fungicide 
screening, turfgrass disease resis-
tance, etc. Contains new ideas on 
how to combat turfgrass prob-
lems $27.95 

220 CONTROLLING TURFGRASS 
PESTS 
by Shurtleff, Fermanian, Randell 
New comprehensive guide provides 
the most up-to-date information 
available on the identification, biol-
ogy, control and management of 
every type of turfgrass pest. Covers 
weeds, insects, animal pests and 
diseases in detail. Also provides 
information on cultural manage-
ment practices: the establishment, 
care and renovation of low-, me-
dium-. and high-maintenance turf 
areas 50 color and 400 black and 
white photographs $32.00 

230 - LAWNS-Third Edition 
by Dr. Jonas Vengris and Dr. 
William A. Torello 
Designed as a textbook or a prac-
tical usage manual, this book has 
been completely brought up-to-
date. Care of lawns and turfgrass. 
from selection of varieties to main-
tenance of established orass is 
completely covered. $25.95 

645 - MANAGEMENT OF 
TURFGRASS DISEASES 
by J M Vargas 
Identifies turfgrass diseases by de-
scription and illustration. Includes a 
holistic approach to healthy turf 
and lawns. Presents practical man-
agement strategies for golf 
courses, lawns and athletic fields. 
204 pages, illustrated $26.70 

640 TURF IRRIGATION MANUAL 
by James Watkms 
A guidebook for engineers, archi-
tects. designers and contractors 
Keeps pace with the latest develop-
ments in turf and landscape 
irrigation. Specific chapters devoted 
to rotary sprinkler design systems. 
Golf course design systems and 
expanded engineering and refer-
ence material $26.55 

225 - TURFGRASS MANAGEMENT 
by A . J Turgeon 
Revised edition Covers the latest 
developments in turfgrass science 
and technology. Heavily illustrated 
with dozens of new drawings. Pro-
vides specific recommendations for 
applying the newest pesticides, fer-
tilizers and other materials to 
combat turfgrass problems A valu-
able reference for diagnosing 
problems and determining their 
causes $39.33 

615 • TURF MANAGEMENT FOR 
GOLF COURSES 
by James Beard 
Written by an eminent turfgrass 
researcher, this USGA sponsored 
text is an ideal reference and "how 
to' guide Details all phases of golf 
course design and construction, 
turf management, course adminis-
tration, irrigation, equipment and 
disease and pest control. Fully 
illustrated. $52.75 

620 - TURF MANAGEMENT 
HANDBOOK 
by Howard Sprague 
Practical guide to turf care under 
both healthy and poor turf condi-
tions. Chapters cover turf in cooler 
and warmer regions, fertilizer use, 
regular turf care, weed and disease 
control and special turf problems. 
Useful seasonal schedules for 
management of turf areas. 
$25.25 

1 1 0 - T U R F MANAGERS' 
HANDBOOK Second Edition 
by Daniel and Freeborg 
ENTIRELY UPDATED A practical 
guide for the turf practitioner. Chap-
ters on grasses, growth regulators 
and diseases have had extensive 
modification. Innovations resulting 
from research and practice have 
been added to reflect the current 
techniques available for turf mana-
gers. Offers recommendations for 
effective turf protection through in-
tegrated pest management Includ-
ed are alternate plans for providing 
and improving safe, uniform turf-
grass for sports fields. Outline for-
mat plus newly added index make 
this new edition easier to use and a 
more comprehensive approach to 
turfgrass science. $32.95 

630 - TURFGRASS: SCIENCE AND 
CULTURE 
by James Beard 
Comprehensive basic text and ref-
erence source used in many leading 
university turf programs. Includes 
findings of current research com-
piled from more than 12,000 
sources j* 839.00 

410 DISEASES & PESTS OF 
ORNAMENTAL PLANTS 
by Pascal Pirone 
This standard reference discusses 
diagnosis and treatment of dis-
eases and organisms affecting 
nearly 500 varieties of ornamental 
plants grown outdoors, under glass 
or in the home. Easy to understand 
explanations of when and how to 
use the most effective fungicides, 
insecticides and other control 
methods. $36.50 

690 - INSECTS THAT FEED ON 
TREES AND SHRUBS 
by Johnson and Lyon 
Essential information for identifying 
more than 650 insect pests and the 
injuries they cause More than 200 
color illustrations. $49.50 
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570 - WESTCOTTS PLANT 
DISEASE HANDBOOK 
by Kenneth Horst 

us fourth edition offers profes-
sionals the latest diagnostic and 
disease control information. Plant 
entries designed to simplify diagno-
sis. plus background on the 
classification of plant pathogens. 
This handbook gives a specific 
description of each disease, sus-
ceptible plants, specific symptoms 
of the disease, reported locations 
and control measures for each 
disease and their side effects. 
$43.95 

510 • HORTUS THIRD 
from Cornell University 
A 1.300 page concise dictionary of 
plants cultivated in the United 
States and Canada. A reference 
which every horticulture 
professional should have. 
$125.00 

800 • THE GOLF COURSE 
bv Cornish and Whitten 
Tne first book ever to give the art 
of golf course design its due. and 
golf course architects the credit and 
recognition they deserve. 320 
pages and 150 color and black and 
white photographs. Traces the 
history and evolution of the golf 
course, analyzes the great courses, 
shows how thev were designed and 
constructed M5.00 

665 - ARBORICULTURE: THE 
CARE OF TREES. SHRUBS AND 
VINES IN THE LANDSCAPE 
by Richard W Harris 
Provides comprehensive coverage 
of complete planting, site analysis, 
preparation and special planting 
methods, fully detailed coverage of 
fertilization, irrigation and pruning 
guidelines on preventative mainte-
nance. repair and chemical control, 
how-tos of diagnosing plant prob-
lems. practical data on non-
infectious disorders, diseases, in-
sects and related pests and pest 
management. $52.00 

410 NATIVE TREES. SHRUBS. 
AND VINES FOR URBAN AND 
RURAL AMERICA 
by Gary L Hightshoe 
This award-winning reference to 
native U.S. plants has now been 
expanded to include shrubs and 
vines. Over 250 maior species are 
characterized by form, branching 
pattern, foliage, flower, fruits, hab-
itat, soil, hardiness, susceptibility, 
urban tolerance and associate spe-
cies. Includes unique color-coded . 
keys that classify plant species by 
visual characteristics, cultural re-
quirements and ecological 
relationships $79.95 

720 - SHRUB IDENTIFICATION 
by George Symonds 
Pictorial key to identify shrubs. 
Contains more than 3.500 illustra-
tions to check specimens. Popular 
and botanical names are oiven for 
each shrub and handy index tabs 
for quick reference. 
$12.95 
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750 • TREE IDENTIFICATION 
by George Symonds 
Pictorial reference to identifying 
trees by checking leaves, buds, 
branches, fruit and bark. Like its 
sister publication. SHRUB IDENTI-
FICATION, popular and botanical 
names are listed with index tabs for 
easy reference. 
$14.95 

760 - TREE MAINTENANCE 
by Pascal Pirone 
The fourth edition of this guide for 
anyone involved in the care and 
treatment of trees Special sections 
on tree abnormalities, diagnosing 
tree troubles, non-parasitic injuries 
and assessing the suitability of 
different trees $49.95 

405 - WOODY ORNAMENTALS 
by Partyka, Joyner, Rimelspach, 
Carver 
Illustrates plant identification 
characteristics. Organized in two 
basic sections: plant identification 
and plant disorders, this text uti-
lizes 430 color photos. 430 line 
drawings and 45 black and white 
photos to simplify identification 
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Cost Data 
for 
Landscape 
Construction 

LANDSCAPE 
MANAGEMENT 

345 - COST DATA FOR LANDSCAPE 
CONSTRUCTION 1988 
Kathleen W Kerr, Editor 
An updated unit cost data reference 
for designers and cost estimators. 
Developed to fill the tremendous 
need for detailed landscape con-
struction cost data. Laid out in 
easy-to-use CSI format. Annual. 
$35 00 

300 LANDSCAPE DESIGN: A 
PRACTICAL APPROACH 
by Leroy Hannebaum 
Geared for the commercial de-
signer/salesperson. this is a one-
stop guide to the landscape design 
process. Covers the entire highly 
competitive field including design 
analysis techniques, pointers on 
land forms, specialized business 
landscaping methods, environ-
mental design guidelines, 
specifications, estimations, 
bids $37.00 

305 - LANDSCAPE MANAGEMENT 
by James R Feucht and Jack D 
Butler 
Planting and Maintenance of Trees. 
Shrubs, and Turfgrasses. Describes 
the basic principles of cultural man-
aoement of installed landscapes 
The important factors of plant 
growth, soils and fertilizers, im-
proved planting techniques and 
new pruning techniques, integrated 
pest and disease management, and 
spray-equipment calibration and 
care are all featured. $29.95 

370 - LANDSCAPE OPERATIONS: 
MANAGEMENT. METHODS & 
MATERIALS 
by Leroy Hannebaum 
An in-depth examination that com-
bines technical training in 
landscape science with methods of 
accounting, business management, 
marketing and sales Discusses 
effective-methods for performing 
lawn installations, landscape plant-
ing and maintenance. Step-by-step 
accounting calculations are ex-
plained in simple terms. $34.00 

365 - LANDSCAPE PLANTS IN 
DESIGN 
by Edward C Martin 
An annotated photographic guide to 
the design qualities of ornamental 
plants and their aesthetic and func-
tional use in landscape designing. 
Over 600 trees, shrubs, vines, 
ground covers and turfgrasses are 
described in nontechnical language. 
Over 1900 photographs Provides a 
basis for selecting the best plant 
materials for any particular use in 
landscape design. Contains detailed 
indexes that provide quick refer-
ence to particular design qualities 
and growing conditions. $58.95 

375 • RESIDENTIAL LANDSCAPES 
by Gregory M Pierceall 
An excellent reference for individu-
als involved in the design and 
development of plantings and con-
structed features for residential 
sites. Illustrations and actual resi-
dential case study examples are 
used to communicate graphic, plan-
ning and design concepts which are 
the focus of this text. $41.00 
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565 • WEEDS 
by Walter Muenscher 
Second edition. Premier text for 
identification and basic natural his-
tory for weeds found in the 
continental United States and Can-
ada. Ecological data on weed 
biology combined with excellent 
keys and plant descriptions make 
this an essential reference book. 
$39.95 

125 - SCIENTIFIC GUIDE TO PEST 
CONTROL OPERATIONS 
by Truman, Bennett. Butts 
Provides a sound basis for studying 
the technical aspects of pest 
control. Covers pesticides, safety, 
health and environmental concerns, 
equipment, flies and mosquitos. 
rats and mice, birds and much 
more $35.00 

500 THE 1988 PESTICIDE 
DIRECTORY 
by Lori Thomson Harvey and IV. T. 
Thomson 
A Guide to Producers and Products, 
Regulators. Researchers and Asso-
ciations in the United States. For 
the person who needs to know 
anything in the United States 
pesticide industry. Includes Basic 
Manufacturers and Formulators 
with their products, key personnel, 
managers, district/regional offices 
and other pertinent information. For 
United States pesticide information 
in one place, this directory is a must. 
$75.00 
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JOBTALK 
Protecting trees from lightning shock 
by Robert E. Cripe 
Bill Graham Jr., chief horticulturist 
with the Morris Arboretum in Phila-
delphia, decided to include tree light-
n i n g p r o t e c t i o n in o n e of t h e 
arboretum's workshops two years ago. 

He wished to include classroom in-
struction and an actual installation of 
lightning protection in several trees. I 
became interested and decided to 
help with the workshop. 

The 175-acre Morris Arboretum at 
the University of Pennsylvania, consists 
of rolling hills, rose gardens, green-
houses, statues, ponds, step waterfalls 
where trees, shrubs and other plants are 
grown and preserved for scientific and / 
or educational purposes. 

Installing a tree system 
The tree we chose for the installation 
was a stately Bender Oak approximately 
80 feet high with a 75-foot spread. 

To design this system in accor-
dance with codes, the tree needed two 
standard downlead cables and two 
separate grounds, since the tree trunk 
was more than three feet in diameter. 

Three climbers ascended to the up-
permost branches of the three main 
trunk extensions to install three main 
or standard air terminals and down-
lead conductors. They were to termi-
nate at the base with two grounds 
leading from the trunk below grade 
180 degrees apart out some 40 feet 
beyond the tree's drip line. 

To provide the tree with umbrella 
protection, four miniature air terminals 
and miniature cables were installed on 
four of the main branch extensions. 

Air terminals were fastened to the 
ends of the standard conductors. They 
were then pulled up into the main 
trunk extensions by the three work-
men. The air terminals were fastened 
to main trunk extensions as close to 
the upper ends as safety would per-
mit, to provide secure fastening. 

Drive-type cable fasteners were used 
to fasten these standard cables to the 
main trunk extensions every three feet. 
Cables were not pulled tight but allowed 
to flow in a gradual downward course 
following the contour of the trunk ex-
tension branches. After the standard ca-
bles were brought down to the main 
crotch of the tree, the climbers ascended 
to the main branch areas and started 
installing the miniature air terminals on 
the uppermost parts of the branches. 
They then secured the miniature cables 
down to the branches where they inter-
connected with the main standard 
conductors. 

With ropes and copper lightning 
conductor cable in place, the 
workmen are ready to climb the 
tree, drop a rope and pull the 
standard copper cable with point 
attached to one of the top main 
trunk branch extensions. 

Copper vs. aluminum 
Copper air terminals and cables are 
always used in tree systems. Alumi-
num conductors or cables are not 
used for several reasons, the first 
being that codes and specifications 
recommend copper cables because of 
their tensile strength. Aluminum con-
ductors become brittle from the bend-
ing and swaying motion of trees. 

Another factor is corrosion. Alumi-
num cables and accessories, when in 
contact for extended periods with 
moisture from decaying leaves, moss or 
just from the moisture absorbed by tree 
bark, could eventually cause corrosion 
and deterioration of the system. 

Aesthetics are another factor. Cop-
per materials tend to discolor with age 
and eventually blend in with the bark 
of the tree, whereas aluminum mate-
rials are always bright and shiny and 
tend to draw attention to the alumi-
num system rather than the aesthetic 
beauty of the tree itself. 

Grounding 
While the climbers were installing the 
air terminals and tree conductors, 
workers on the ground were installing 
the grounding system. Each ground 
terminal consists of a minimum y2-
inch diameter by 10-foot length cop-
perweld ground rod driven 10y2 to 11 
feet into the ground out beyond the 
main root area and beyond the drip 
line. The ground cable is laid in either 
a trench six to 12 inches below grade. 
Or in the case of sodded areas, a spade 
may be inserted into the ground and a 
small slit or envelope-type insertion 
made, allowing the cable to be slipped 
into the pie-shaped insertion and the 
sod tamped back in place. 

For d r iv ing the 10-foot length 
ground rods, we used a special ground 
rod driver consisting of a three-foot 
length of a y2-inch steel pipe open on 
one end. A heavy steel weight is 
welded onto the other end, similar to a 
fence post driver used by farmers. 

As we drove the ground rod, we peri-
odically measured the ground resistance, 
since several of those assisting with the 
ground aspect of the system were not 
familiar with measuring resistance. This 
resistance was measured by an ohm 
meter, providing a direct calibrated read-
ing which eliminated further calcula-
tions or interpolation. Code requirements 
and standards in the lightning protection 
field state that a newly-driven ground 
should be in the neighborhood of 50 
ohms or less—the lower the ohms resis-
tance reading, the better the ground. 

At three feet deep, we took a read-
ing of 450 ohms resistance. At six feet, 
the resistance was 375 ohms. At eight 
feet we hit rock or shale and could not 
drive the ground rod deeper. This 
gave us an opportunity to use an alter-
nate grounding method—mult ip le 
grounds, as provided for in the code. 

At a distance of six to 10 feet from the 
eight-foot-deep ground rod, we drove an-
other ground rod interconnecting the two 
in parallel fashion. The reading was 50 
ohms ground resistance at that point. The 
10-foot grounding electrode on the op-
posite side of the tree was driven to its full 
depth without difficulty. The ground re-
sistance reading on this ground was 25 
ohms. Both standard downlead conduc-
tors were tied to their respective ground-
ing electrodes and the three standard 
main downlead conductors intercon-
nected at the base of the tree. Then, the 
ground resistance on the entire tree light-
ning protection system was less than 15 
ohms. Additional grounding virtue was 
obtained by interconnecting the system 
with an underground abandoned irriga-
tion pipe located near the base of the tree 
about four feet from one of our ground 
cables. By 4:30 p.m., the installation was 
completed. 

Bill Graham, Harold Rosner, Lewis 
Randall and the staff of Morris Ar-
boretum received funding through a 
federal grant for installing lightning 
protection on four trees during 1986. 
The grant application included offer-
ing to train arborists and tree expert 
firms on how to install lightning pro-
tection systems in trees. 

Robert E. Cripe is president of Independent 
Protection Co., Goshen, Ind. 
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PROBLEM MANAGEMENT 
by Balakrishna Rao, Ph.D. 

For early green-up... 
Problem: At our University in New York State, we 
have two problems with the spring fertilizer applica-
tion for athletic fields. One problem is that our 
groundcrew's workload in April and May is ex-
tremely heavy with preparations for Commencement 
and other spring activities. The second problem is one 
of wet conditions in certain areas of our athletic fields 
which we cannot, at this time, afford to drain. As a 
result, I would like to apply our spring granular fertil-
ization while the ground is still frozen. We use a gran-
ular blend with a 50 percent slow-release nitrogen. 
What is the earliest date of application that could still 
be effective? 

Solution: One solution to your problem is to consider 
applying fertilizers in the fall. If your late fall fertil-
ization coincides with the last mowing, which is 
ideal timing, we have seen response from that appli-
cation the following spring until the first of June. 
Similar observations have been reported from sev-
eral universities and several other green industry 
personnel. 

For early green-up, enhanced root development 
and density in the spring, it would be necessary to 
apply at least VA lbs. of nitrogen per 1000 sq. ft. during 
the late fall fertilization. Since late fall fertilization 
may hold color response through the month of May, 
ideally it would be necessary to treat again in late 
May to maintain turf quality. Reports also indicate 
that a light application of fertilizer in very early 
spring would help recuperation from winter injury 
and/or injury from low-temperature diseases. 

From your comment, I understand that it would 
be difficult to fertilize in early spring due to spring 
school activities. Therefore, your planned approach 
of applying fertilizers in early spring with a slow-
release fertilizer would be an alternative choice. As-
suming that you will continue to get green-up re-
sponse f rom your la te fal l f e r t i l i z a t i on , an 
application of slow-release fertilizer in early spring 
( F e b r u a r y / M a r c h ) should help main ta in turf 
quality. 

In my opinion, since you would be applying in 
early spring, it would be necessary to apply at least 50 
percent or higher of slow-release nitrogen to obtain 
sufficient residual. If late fall fertilization was made 
last year, consider using 50 percent slow-release ni-
trogen with 50 percent or less of quick-release in 
February/March to get some immediate green-up 
response. 

Remember that soil type and exposure to ex-
tremes in moisture and temperature can also par-
tially contribute to turf color, density and overall 
quality. 

Concerning your wet areas, installing drainage 
tiles is the most effective remedy, although the sys-
tem is time-consuming and expensive. If this is too 
expensive or impractical, consider installing vertical 
drainage systems. Drill vertical holes two to three ft. 
deep with a post-hole digger or an augur, and fill 
them with pea gravel, covering the top with soil and 
turf. It would be necessary to drill holes beyond hard 

pan in order to drain the excess moisture out of the 
surface area. 

Pruning elm trees 
Problem: We have an American elm in need of prun-
ing. When is the best time of year to do this? Are 
disease-carrying elm bark beetles attracted to prun-
ing wounds? When is the best time to spray for these 
pests? 

Solution: The best time for pruning elms would be in 
the late fall or winter. Reports indicate that elms 
pruned during July, August or September are more 
apt to get Dutch elm disease which is spread by elm 
bark beetles. Beetle emergence and number of brood 
per year may vary from one geographic location to 
another. 

In general, adults emerge in late spring and may 
have two to three broods. Therefore, it is best not to 
prune during beetle activity period which may be 
from May to September, depending upon the region. 

The answer to your second question is yes: the 
beetles are attracted to pruning wounds. As far as the 
timing for managing these pests, an understanding of 
beetle life history and their activity would be help-
ful. The European elm bark beetle and the native 
bark beetle are the two most important vectors in 
transmitting Dutch elm disease through their feed-
ing activity. European elm bark beetles feed pri-
marily on smaller branches on the upper crown. 
They overwinter as larvae in dead or dying trees and 
stumps, pupate in the spring and emerge as adults in 
late spring. Native bark beetles primarily feed on 
larger branch crotches, overwinter as an adult in 
dead or dying plants or stumps and emerge in spring. 

It is important to provide target sprays where 
these beetles are feeding on the tree. A good coverage 
is very important. 

Reports suggest that severely infected trees 
should be removed by May 1 and the remaining 
healthy trees should be protected by spraying for 
bark beetles and providing fungicide injections. In-
secticide sprays should be applied prior to beetle 
emergence in spring. This would be before May 15 in 
most places. In addition, repeat applications may be 
necessary to manage the future broods (generally 
around July). Read and follow label specifications for 
best results. 

Balakrishna Rao is Manager of Technical 
Resources for the Davey Tree Co., Kent, 
Ohio. 

Questions should be mailed to Problem 
Management, LANDSCAPE MANAGEMENT, 
7500 Old Oak Boulevard, Cleveland, OH 
44130. Please allow 2-3 months for an an-
swer to appear in the magazine. Jrtk 


