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Scarab Grubs
Sampling and Identification

By Jennifer A. Grant, Turfgrass Entomologist, Cornell University

t this time of year, turfgrass managers are concerned about infestations of Scarab
grubs in the soil. These insects are present throughout the United States, but their
damage tends to be the most ubiquitous and severe in the eastern and central states.
Scarabs which are considered pests of turf include the Japanese beetle (Popillia japonica
Newman), oriental beetle (Anomala orientalis ), green June beetle (Cotinis nitida), Asiatic
garden beetle (Maladera castenea), May and June beetles (Phyllophaga spp.), black turf-
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Life Cycle of an Annual Scarab Grub: May - Grubs emerge from hibernation in soil
beneath the frost line and tunnel up to warmer soil where they feed on grass roots for 3
to 4 weeks. June - Grubs build a cell where they pupate and emerge from the soil several
weeks later as adults. July - Adult beetles fly to foliage and cluster together feeding and
mating. Females lay eggs in the soil during their 4 to 6 week life span. Aug - Eggs hatch
in 9 to 30 days, generally by mid-August. The young grubs begin feeding on roots near
the surface. Control grubs now before their size and appetites are fully developed. Sept -
Grubs grow larger and feed more heavily. Visible damage common. Oct - Turf damage
more evident, as large grubs have been feeding for months. Nov - As the weather gets
colder, grubs burrow deep into the soil for winter hibernation.
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grass ataenius (Ataenius spretulus), masked
chafers (Cyclocephala borealis and C. luri-
da), and the European chafer (Rhizotrogus
majalis). White grubs are the immature
stages of these beetles, and they live in soil
and feed on turfgrass roots, resulting in
wilting, reduced strength and eventual
plant death and loss of turf cover.

The most common scarab pests have an
annual life cycle, producing one generation
per year. Adult beetles emerge from the soil
in late spring or early summer and proceed
to feed, mate and lay eggs.

Some beetles, such as the Japanese bee-
tle, are voracious feeders and attack the
foliage of grapes, roses, linden trees and sev-
eral hundred other plants. Other beetles,
such as the European chafer, are not known
to feed as adults. Regardless of feeding activ-
ity, mating beetles can be a nuisance as they
“roll” down golf course fairways and playing
fields, or swarm around trees in recreational
areas.

After mating, females search for suitable
turf sites where they dig into the soil and lay
their eggs. Eggs of most annual grub species
hatch in late July or early August, and begin
feeding on turfgrass roots.

Newly hatched larvae in the first instar
(stage) are tiny (4-10 mm long) and begin
feeding on minute root hairs, but soon
progress to eating larger roots as they
grow.

Grubs molt twice to become large (up to
23 mm long) third instar grubs, usually by
the end of the growing season.

The timing of each stage varies by grub
species, climatic region and seasonal weath-
er, and must be verified by monitoring and
sampling.

Knowledge of the local scarab species
and their life cycles, as well as options for
grub management, are important founda-
tions of a pest management plan. Each tur-
fgrass site must be monitored for the pres-
ence and abundance of grubs, and the
species identified in order to optimize
management decisions.

The following sections detail how to
sample, identify grubs and problem areas
and make treatment decisions.

Sampling

Turfgrass grown on golf course fairways,
front yards or institutional grounds is likely
to be inhabited by grubs. However, the
presence of grubs does not necessarily indi-
cate a problem. In fact, research has shown
that grubs are only found at damaging pop-
ulations levels 20 percent of the time on
both golf course and residential turfin New
York State. The time spent sampling is min-
imal compared to the environmental and
financial savings of reduced pesticide use on
golf courses, residential properties, parks,
schools and sod farms.

Sampling is necessary to determine the
species of grubs infesting turfgrass plant-
ings, their locations, densities and develop-
mental stages. This information enables
managers to make more educated pest
management and cultural decisions for
individual turfgrass situations. A “Grub
Checklist” should be kept to track grub and
beetle activity and plan management
strategies.

How to Sample

Since grubs are feeding in the root zone,
you have to dig down to their level. The
easiest method is to remove soil cores with
a standard golf cup cutter (11-cm diam.).
Examine the core for grubs and place the
checked soil back into the hole it from
which it was removed. Afterwards, firmly
replace the sod cap. If drought stress is
avoided, damage from the sampling
should be undetectable. Inspections take a
couple of minutes per core, depending on
soil conditions and the quantity of grubs
encountered.

A cup cutter is the most efficient way to
sample and is worth purchasing for com-
mercial turf operations. Otherwise, cut
three sides of a square-foot turf area with a
shovel. Peel back the sod and look for grubs
on the soil surface and at the bottom of the
sod mat. A bulb planter can also be used for
small sites.

Regardless of the tool used, record the
number of grubs found on a data sheet or
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which to count grubs and a checklist.

map and note the predominate stage
(instar) and species of the grubs.

Pattern

Checking soil samples in a grid pattern
across any turf area will help delineate grub
infestations. Prioritize areas with histories
of grub damage and where beetle activity
has been observed. Sample the turf area,
based on the amount of time available. Spe-
cific recommendations for different turf
sites follow.

Golf Courses - On fairways, a pattern of
four cup-cut cores taken across the fairway
at 20-30 meter intervals is suggested. Sam-
ples can be skewed towards the roughs,
where grub populations are often higher.
Irrigation heads serve as convenient land-
marks for sampling lines. After data is col-
lected, map the grub population on a
course map. Plan on 36 labor hours to
check an 18-hole course; a four-person
team can check an entire course in one day.

Residential Properties - A minimum
sample of 20 cores (distributed throughout
the area) is suggested for any home lawn.
More samples are recommended on lawns

irger than a half acre. Concentrate efforts

Sampling is faster and more precise with helpful tools such as a cup cutter, a surface on

in open, sunny areas, near flowerbeds and in
front yards, where grubs are more prevalent.
Institutional Properties, Parks, and
Cemeteries - Sample only in high priority,
visible areas. Take as many samples as
time allows, a minimum of 20 per acre.
Sod Farms - Examine a minimum of 20
cores per acre on sod scheduled for
harvest in the current season and a
minimum of 10 cores per acre in all other
areas. Alternatively, sod strips and the soil
underneath can be inspected behind a
sod-cutting machine. Monitor popula-
tions in newly cut sod whenever possible.

When to Sample

Knowledge of the species inhabiting the
area will indicate when local monitoring
should begin. Most annual grubs lay their
eggs in July, and inspections can begin in
late July through mid-August, depending
on regional and local weather patterns.
Observations of heavy adult activity also
serve as indicators that grub sampling can
begin two to three weeks later.

Sampling should be targeted for when
grubs are small (1st and 2nd instar) before
they cause significant damage. This win-
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dow of opportunity is approximately two
to four weeks after egg hatch. Sampling
indicator areas several weeks before grubs
are expected will monitor the insect’s
development  and
suggest when to

Examine soil "8
begin comprehen-

in infested areas sive sampling at each

two to four weeks after a
treatment, and count and monitored even if a
map live grubs to evaluate
the effectiveness of cloprid (Merit) has

the control practice.

turfgrass site. Indica-
tor areas should be

prophylactic treat-
ment, such as Imida-

been applied. Maps
of these early instar
grub populations are
used to make immediate treatment deci-
sions before damage is visible.

Sampling after a control practice has
been implemented is also important.
Examine soil in infested areas two to four

weeks after a treatment, and count and
map live grubs to evaluate the effectiveness
of the control practice. Spot monitoring is
sufficient to judge whether a control mea-
sure was successful. This practice is termed
a “post-treatment efficacy evaluation”, and
provides information on the value of grub
management strategies.

Grub Species

Identification

Correct identification of grub species is
essential for determining damage potential
and developing appropriate short and long-
term management strategies. Some grubs
are small (e.g. black turfgrass ataenius) and
large populations are required to damage
turf. Others, such as European and masked
chafer grubs, may be encountered when
small, but will grow into large, voracious
eaters. The timing of developmental stages

Black turfgrass

Northem-southern
masked chafer

May or June beetle

Japanese beetle

Raster locations and patterns of common scarab grubs.
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Extension Service.

and adult eating habits are also species
dependent. In addition, different grubs are
affected differently by various biological
and chemical control agents.

Grubs have soft, C-shaped bodies with
three pairs of legs and a brown head cap-
sule. Note that other soil-inhabiting
insects such as billbugs and annual blue-
grass weevils may look similar, but lack
legs.

The only way to reliably differentiate
scarab grub species is by examining the pat-
tern of rastral hairs and the shape of the anal
slit in the last abdominal segment of the
insect. These features are located on the
insect’s raster.

Hold the grub gently between thumb
and forefinger, and examine the end of the
grub with a hand lens. The anal slit is either
crescent or “Y” shaped, and a set of stiff
hairs located directly below the slit form a
distinct pattern.

The combination of anal slit shape and
rastral hair pattern is species-specific, as
shown in the accompanying drawing. Turf
managers can easily learn to identify com-
mon grubs. However, local Cornell Cooper-
ative Extension offices and turfgrass consul-
tants also provide this service.

Growth stages of a European chafer. Illustrations courtesy New York State Agricultural

)

Management Decisions
and Strategies

The potential for turf damage can be
evaluated by comparing sampling results
with damage threshold values (see Table 1
on page 6). Tolerance to grub injury varies
greatly by turfgrass species, site characteris-
tics and stress factors.
Generally speaking,
healthy turf with
strong roots, adequate
soil moisture and low
stress will tolerate
grub infestations
above the threshold
level.  Conversely,
stressed turf will be
susceptible to dam-
age at, or even below,
threshold levels.
Therefore, thresholds serve only as guide-
lines for management decisions.

Assess damage potential by looking at a
map of grub populations, not by averaging
counts over a wide area. Intervention may
be warranted if three or more adjacent sam-
ples reach or exceed the threshold level;
whereas isolated spots of grub activity
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The only way to reliably
differentiate scarab grub
species is by examining the
pattern of rastral hairs

and the shape of the anal slit
in the last abdominal
segment of the insect.
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TABLE 1. COMMON GRUB THRESHOLDS

rarely cause visible damage. Adherence to
thresholds can be conservative in high pri-
ority areas and liberal on low maintenance
turf.

High population areas, delineated by
sampling, can be targeted for spot treat-
ments rather than treating an entire turf
area. The maps shown illustrate typical
treatment decisions based on sampling
results.

Grubs are most vulnerable to stress in
the early instars, typically found in August.
As they grow, grub susceptibility decreases
as their appetites increase. Therefore, the

optimal time for most

Grubs are most vulnerable biological and chemi-

cal control practices is

to stress in the early instars, diectly after sam-

typically found in August. Ppling. If intervention

is necessary, consider

Grub susceptibility decreases the grub species and

as they grow, and developmental stage,

thatch, and soil type

their appetites increase. when selecting the

most appropriate
management practice or product. Success-
ful treatment at this time will prevent sig-
nificant damage from occurring. Irrigation
and overseeding in the fall can also mini-
mize visible damage from low to moderate
infestations of grubs in healthy turf.
Sampling data is useful beyond making
immediate management decisions. Records
compiled over several seasons at individual

TurfGrass Trends SEPTEMBER 1999

sites indicate favored and susceptible areas
for grub infestation. Managers can also cus-
tomize threshold levels for their own turf-
grass by comparing grub counts and resul-
tant damage in indicator areas. In addition,
post-treatment efficacy evaluations are
essential for evaluating the cost effective-
ness of previous and future management
strategies. In short, you can’t afford not to
sample.

Jennifer Grant is an entomologist with the
New York State Agricultural Extension Ser-
vice at Comell University in Ithaca.
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Turfgrass Pests

Remain a Constant Challenge

By R. L. Brandenburg, Turfgrass Entomologist, N. C. State University

challenges for turfgrass managers.

Unusual weather patterns, pest out-
breaks, and product performance can cre-
ate their own concerns each year. Most of
these situations are difficult to predict, so
it generally leaves the turfgrass manager
with little advance notice about pest
problems. The most appropriate remedy
often changes with each situation. The
past two years have presented significant
challenges from both a pest and a regula-
tory perspective.

E ach year seems to offer its own set of

1998: Fall armyworm year

For example, in 1998, many areas of the
Southeast suffered through a record year
for fall armyworms. Fortunately, these
severe outbreaks only occur on an infre-
quent basis, but when they happen, it is a
major concern. Unfortunately, such out-

breaks could occur

In 1998, many areas again any year, so
of the Southeast suffered
through a record year  One obvious chal-
for fall armyworms

being prepared is the
best defense.

lenge is that of early
detection. Small
worms are hard to
see, and by the time the worms are large,
they are harder to control and have already
caused a lot of damage. Early detection is
possible by using a soapy water fluid (2 tbs.
liquid dishwashing detergent in 2 gallons of
water).

While small armyworms feed day and
night, larger ones hide during the day. Even
so, both sizes are hard to see without the
help of a soapy flush. The presence of birds
searching for food in the turf is often the
first indication that an insect problem is
developing.

TurfGrass Trends SEPTEMBER 1999

Control is most effective if applied
against smaller worms. Treating late in the
day also helps. If one can avoid irrigation as
well as mowing the turf for at least 24 hours
following treatment, better control will be
obtained. In some years, multiple applica-
tions of treatments are necessary.

Another mild winter

Much of the South has experienced
three consecutive mild winters. This winter
was perhaps the mildest of all in many
areas, particularly in the Southeast. The
only really cold weather experienced was
from around Christmas to New Year’s Day.
Other than that brief period, many areas
experienced temperatures 4 to 6 degrees
above normal, which is a rather significant
shift over a several month period.

Whenever we have unusual winters,
either warmer or colder than normal, indi-
viduals in the insect pest control business
get inundated with calls concerning what
impact the unusual weather will have on
the summer’s insect problems.

While warm weather can favor the sur-
vival and development of some insect pests,
it might also favor natural enemies of these
insects. The ecology of most insects is fairly
complex and affected by a number of fac-
tors.

Hot Spots

During 1999, we have seen plenty of fire
ants in the northern extremes of their
range, probably due to the mild winters.

Most turfgrass managers saw fewer
Japanese beetles this year due to extreme
drought and heat of the summer.

Problems associated with southern
chinch bugs on St. Augustinegrass were



greatly enhanced due to these same weath-
er patterns.

We experienced an abundance of two-
lined spittlebugs in many areas, possibly
due to the increasing use of centipedegrass
in home lawns, which the nymphs prefer
and hollies in the landscape, which the
adults like. This has been an increasing
problem in many high growth areas of the
Southeast.

Mole cricket egg hatch occurred early in
the Carolinas this year despite the dry
weather, and we are starting to see them
spread more into bahiagrass similar to the
situation observed in Florida for many
years.

Growing Concerns

As the population growth in the Sun
Belt continues, we see increasing problems
with pests in turfgrass. It only makes sense
that, as the number of lawns, commercial
properties, athletic fields, park, golf courses,
and other turf areas increase, the pests will
take advantage of what we offer them.

In recent years, we have observed
increases in the incidence of green June
beetles, two-lined spittlebugs, fire ants and
short-tailed crickets. In addition, we are see-
ing more of the Oriental beetle white grub
in the South. Historically, this has been a
pest in the northeastern United States.

Is it simply a result of increasing popula-
tions and urban sprawl in the southeastern
United States and other areas? Is it the
result of higher expectations and simply
noticing more problems in turf? Or is it the
result of the loss of the old broad-spectrum,
long-residual-activity compounds that
killed every bug and lasted forever?

As mentioned earlier, certain weather
conditions do encourage specific pest prob-
lems on a short-term basis (e.g. chinch
bugs), but the debate over global warming
makes one wonder if those who predict the
doom of warmer temperatures are seeing
the initial phases of their predictions come
true.

During 1999, and any other year, the key
to cost-effective pest management was

timely implementation of management
strategies. This is made possible through an
efficient program of scouting and monitor-
ing pest populations, including weeds,
insects and diseases on a regular basis. Time
spent on such monitoring generally pays big

dividends.

New Control Options

Research is continually producing new
tools to aid in the battle against insect pests
in turf. Recently, there has been a bit of
empbhasis on “natural”
or biological controls
and new classes of
chemistry. In 1998,
we saw products such
as Mach 2 and Delta-

Previously when we treated
for one pest, we generally
cleaned up most of the other

gard registered and
marketed for a wide
range of turfgrass
pests.

Mach 2 entered
primarily into the
white grub market as
a“reduced risk” insec-

ticide, similar to the

problems we had.

Now it is possible when you
treat with one of the newer,
more environmentally
friendly products, you will
not obtain control of other
pests present, and their pop-

manner Merit was
introduced.

Deltagard joined
the list of broad spectrum pyrethroid insec-
ticides, characterized by low use rates, such
as Talstar, Scimitar, Tempo, Astro and
Mavrik.

In recent years, the registration of other
products with different chemistries, such as
Chipco Choice for mole crickets, Con-
serveSC, and Merit has broadened the
range of materials available for use on turf-
grass. New products for 1999 included Dis-
tance Fire Ant Bait from Valent, which
works as an insect growth regulator and
continues this trend of new chemistries
against our major pests.

One point that is true for many of the
newer products, such as Chipco Choice,
Merit, and Mach 2, is that the spectrum of
insects they control is narrower than some
of the older products we used. It used to be
that when we treated for one pest, we gen-

SEPTEMBER 1999
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erally cleaned up most of the other prob-
lems we might have had. Now, it is possible
that when you treat with one of the newer,
more environmentally friendly products,
you will not obtain control of other pests
present and their populations can increase.
Such “secondary pest” problems might
explain some of the increases in pests we
have seen.

The constant search for new materials is
critical to our future. Some of the older
compounds, such as chlorpyrifos (eg. Durs-
ban), could have an uncertain future under
the Food Quality Protection Act, and new
replacement compounds might be neces-
sary. Some of the older compounds used on
golf courses for grub control, such as diazi-
non, have been lost. The label for Oftanol
for turf was voluntarily withdrawn by Bayer
Corp. Mach 2 and Merit help fill the void
left by the loss of these “old standards.”

Research on the development of biolog-
ical materials continues with products such
as entomogenous nematodes, fungal and
bacterial pathogens and natural com-
pounds. While we have seen increasing suc-
cess with many of these products, they are
yet to provide consistency of control seen
with many of the conventional pesticides.
However, that gap is narrowing.

The greatest success stories are from
turfgrass managers who were persistent and
have found a particular technique to get the
most out of these products.

FQPA Will Shift
Pest Control Approaches

The Environmental Protection Agency
continues to move forward in the imple-
mentation of the FQPA. This legislation will
affect the availability of some pesticides for
use on turfgrass.

Generally, the groups of pesticides that
are the initial targets are the older
chemistries like the organophosphates and
carbamates. This means as a general rule,
the newer products are not currently affect-
ed by this law. The first group of pesticides
going through this process are the

SEPTEMBER 1999

organophosphates (such as Dursban and
Mocap) and the carbamates (such as Sevin
and Turcam). Under this new law, some
uses of some products on turf could be lost.

In an effort to help compensate for any
pesticide losses from a commaodity, the EPA
is taking several steps. One of these is to
facilitate the registration of “reduced risk”
pesticides and biological pesticides. In
1998, almost half of the new pesticides reg-
istered by the EPA were biological or nat-
ural type products.

The EPA is also funding research to
develop new alternatives to many of the
older pesticides that may eventually be lost.

This funding will encourage the devel-
opment of new approaches to pest control,
while FQPA itself indirectly encourages
companies to pursue new pesticide chem-
istry. In the long run, this will undoubtedly
create a rather significant shift in the types
of materials we are using as pest manage-
ment tools.

Of course, this legislation and its impact
on the availability of certain pesticides fur-
ther adds to the uncertainty of each year.
The question of which pests will occur is
difficult to answer, and the uncertain future
of many of our broad spectrum products
that would cure whatever ails us make
planning even more difficult. The newer,
narrow spectrum pesticides make it diffi-
cult to keep a small inventory of one or two
products to cover all potential problems.
From the pests to the pesticides, it’s a con-
tinually evolving picture that requires a lot
of effort to keep abreast of the latest infor-
mation. This scenario further emphasizes
the need we all have for continued educa-
tion in the area of pest management.

Rick L. Brandenburg is professor of ento-
mology in the College of Agricultural and
Life Sciences at North Carolina State
University in Raleigh. He can be reached
at (919) 515-2703.
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Soil Amendments
Reduce Nitrate Leaching

By Cale A. Bigelow, D. Keith Cassel and Daniel C. Bowman

Greens mix amendments can reduce nitrogen leaching and runoff.

courses as careless polluters of water

supplies. It is thus important to exam-
ine any and all cultural practices as they
affect offsite nutrient movement. The
greatest concern is with nitrate transport
into surface and groundwater. Nitrate is
very mobile in soils, and is prone to leach-
ing in sand-based rootzones, especially dur-
ing turf establishment.

A study of the nitrogen-holding ability
of sand-based rootzone mixes was recently
conducted at North Carolina State Univer-
sity in Raleigh. The goal was to compare the
nutrient holding capacity of conventional
sand-based rootzones to those amended
with sphagnum peat moss or with one of
several inorganic soil amendments (porous
ceramic, diatomaceous earth product and
clinoptilolite zeolite).

Quartz sand was mixed with four differ-
ent inorganic amendments, including Pro-
file® (Applied Industrial Materials Corp.),
Isolite® (Sundire Enterproises), Greens-
choice® (Premier Environmental Prod-
ucts), and Ecolite® (Western Organics),
and sphagnum peat moss. Cylinders were
filled with uniform mixtures of sand and
amendment to a depth of 30 cm. Ammoni-

The public continues to perceive golf

um nitrate (NH,NO,) was applied to the
soil mixes and irrigation was initiated
immediately using distilled water. Leachate
was collected and analyzed for NH,-N and
NO,-N. Results are summarized below:

e Nitrogen leached rapidly from the
unamended sand, with approximately 95
percent of applied nitrogen passing through
the rootzone. Amendments generally
reduced the amount of NH, leached, but
had little effect on NO, leaching.

e Increasing the incorporation rate of
Profile and Ecolite progressively decreased
NH,-N loss. Using either amendment at
10% by volume reduced ammonium losses
nearly as well as at 20%.

® Deeper incorporation of the amend-
ment reduced N leaching more than shal-
low incorporation.

* [t might be possible to reduce N leach-
ing during putting green establishment by
amending sand-based rootzones with a spe-
cific inorganic material, with or without peat
moss and using ammonium based fertilizers.

Cale Bigelow is completing a Ph.D. at
North Carolina State University. Drs.
Cassel and Bowman are NCSU faculty
involved in turfgrass soils research.
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Non-Potable Water

Conversion of Golf Courses and
Parks To Alternate Water Sources

By Donna Pacetti, Denver Water, Denver, CO

any communities are experiencing
M water supply shortages. Communi-

ties with rapidly growing popula-
tions located in arid climates or with partial
water supply contamination might have a
demand for water that exceeds supply.

As new water supplies become increas-
ingly expensive and facilities difficult to
build, water conservation programs
become more favorable in meeting munic-
ipal water supply needs due to their ability
to stimulate either water use reduction or
maintain current water use levels. One
remedy to this problem is developing a sep-
arate non-potable system for irrigating large
open space areas.

The Denver Water Department loaned
an employee to the Denver Parks and
Recreation Department for three years to
assist in the conversion of their golf cours-
es and parks to non-potable water. The
employee is the liaison between the two
agencies, while providing technical guid-
ance, training and advice to Denver Parks
concerning conversion to non-potable
water.

High and Dry

Denver is on the eastern slope — the dry
side — of the Rocky Mountains. All of Den-
ver’s water comes from melting snow. Con-
sequently, the winter snowpack in the
mountains is the key to the water supply
the following summer. Denver Water pro-
vides service to approximately one million
people, with customers evenly distributed
between the city of Denver and its suburbs.

Single-family homes are the largest con-
sumers of water, with more than 50%. Busi-
ness uses less than 20% and multi-family res-
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idences consume 13%.

The city and county of Denver use 4.4%
with Denver Parks taking 65% (2 billion
gallons) of this amount for irrigation.

More than half of the 4,000 acres in the
Denver Park System is irrigated turf (2,313
acres). Fifteen percent (352 acres) of the
turf area is irrigated with non-potable
water.

Denver Golf, a division of Denver Parks,
owns and operates eight golf courses, con-
stituting 2,300 acres. Of this total, 1,575
acres are irrigated with 1,157 using non-
potable water.

Denver Parks has divided the city into
nine maintenance districts. These districts
maintain urban parkland only, and each dis-
trict maintains about 500 acres.

Ten-Acre Rule

To promote conservation of potable
water related to irrigation Denver Water
adopted an operating rule in 1993 that out-
lines the installation guidelines to follow for
irrigated sites larger than 10 acres. The rule
states:

“An application for any potable water
tap for irrigation of open spaces larger than
10 acres in total area will be reviewed by
the department to 1) encourage efficiency
of irrigation in large, open spaces and 2) to
utilize alternatives to the treated water sys-
tem where they are feasible. Such water
service shall be provided only by non-
potable or raw water if such alternative ser-
vice can be made available by the depart-
ment, is competitive with the cost of added
water supply, is financially practical and is
an efficient use of water. Potable water may
be provided for irrigation of such property



Denver set up a program to require evaluation of non-potable water instead of treated
water for irrigation in public parks and golf courses.

only after completion of the review and
upon finding by the board that the pro-
posed design of landscape and irrigation is
calculated to use water efficiently in view
of the uses intended.”

Denver Water and Denver Parks are
working closely to satisfy these require-
ments for new projects. Some existing
parkland and golf courses are good candi-
dates to convert to non-potable. The cur-
rent process that the two agencies are fol-
lowing is listed below:

Plan review - The plan review process,
starts several years prior to actually viewing
a set of plans. Denver Water and Denver
Parks conduct several meetings a year to
keep each agency informed of either new
parks that are in the concept design phase
or new non-potable sources that are being
developed.

Requirements for new sites - The basic
information that is required when consid-
ering a new site for non-potable water
includes:

e dimensions in square feet of areas to be
irrigated;

® total square feet of each type of planting
area, for example, turf, shrub beds, natural

areas, etc,;

¢ maximum GPMs required (to determine
peak pumping demand);

e water budget for the site that includes
total planned yearly irrigation needs; and

e desired point of connection.

Retrofit Site
Characteristics

The characteristics for good and bad
candidates for alternate source irrigation
are:

Good

large area, especially square areas
single source of water sufficient
minimal pump lift needed
head spacing small

constant low GPM

low GPM/acre

automated irrigation control
existing storage

power source

as-builts and operation records

Bad
e small area
¢ long and narrow
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multiple taps required

multiple pumps for lifting needed

head spacing large

high GPM demand

manual system

no storage

Other important characteristics out-

lined by the board include the proximity of

the raw water source, the rate of availabili-

ty of the raw water, the quality of the water,

existing abandoned facilities at the site and

surface water storage and drainage.

If asite is determined to be a candidate for
a non-potable source,

Denver Water promotes then a hydraulic study
alternative water sources

is conducted of the
existing system. The

to supply irrigation demands water meter is moni-

S ed in order to deter-
by identifying parks and o n oo one

mine the feasibility of

golf courses that are converting the system
candidates for conversion
to non-potable water. during the peak irriga-

to non-potable. The
flows are monitored

tion season in July and

August in an attempt
to obtain the most critical flow rate through
the irrigation system. A data logger is used to
monitor the flow every ten minutes with
maximum hour flow rates calculated using
these readings.

Planning Phase

Denver Water’s planning division will
investigate possible alternatives to supply
irrigation demands with non-potable. The
objective will be to identify parks that are
good candidates for conversion to non-
potable by minimizing capital and opera-
tional and maintenance costs. Initial inves-
tigation of a potential non-potable project
will include an assessment of the water sup-
ply availability, initial cost estimate and a
water quality assessment.

Water Supply Assessment - A water
supply assessment will be conducted to
evaluate the reliability of the raw water
source and to determine legal and adminis-
trative requirements. This assessment will
be conducted by Denver Water’s planning

TurfGrass Trends SEPTEMBER 1999

department (water rights, groundwater and
general planning), with input from the legal
department.

Initial Cost Estimate - Design, construc-
tion, operations and maintenance, and
legal/administrative costs will be estimated
for the project. This estimate will be pre-
pared by planning with input from engi-
neering. This estimate will determine the
feasibility of proceeding with the project.

Water Quality Assessment - The quali-
ty of non-potable irrigation water sources
will be tested as to its intended use as irri-
gation water. Water Resources will coordi-
nate this assessment. The Quality Lab, with
input from Water Resources, will develop a
water quality sampling program.

If a project is determined to be feasible,
the planning department prepares a draft
report that addresses such factors as
demands, alternatives, probable costs, tim-
ing constraints and any other factors of con-
sequence. A project attorney will be
assigned to oversee legal aspects of the pro-
ject, such as water rights applications and
other agreements. Where non-potable
water irrigation is to replace existing treat-
ed water taps, a determination will be made
concerning abandonment or maintenance
of existing treated water tap for backup

purposes.

Design and Construction

The engineering division receives input
on the project from Water Control and
Conservation. The project engineer coordi-
nates the review process and design
approvals from each of the interested divi-
sions. The project engineer continues to
coordinate the project from this point to
completion. Once the system is operational
and all the monitoring is complete, the pro-
ject engineer trains the parks department
on the operational aspects of the system.

Donna Pacetti is water conservation special-
ist for Denver Water, Denver, CO.
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Call It a Technical Chat
Newsletter

From the beginning eight years ago, TurfGrass TRENDS has been a meeting place for
turf researchers, golf course superintendents and turf managers. Turf management is a tech-
nical field today, and a two-way stream of communication is essential to meet your chal-
lenges. But not everyone is interested in the technical scoop. That is why TurfGrass
TRENDS serves an important role that supplements magazines, Web sites and technical
journals.

The staff of TurfGrass TRENDS keeps touch with leading turf researchers. We try to
keep pace with their work, which is based largely on needs voiced by superintendents and
turf managers. But the research publishing process is tedious and slow. You need the results
of the research, but must wait months and sometimes years for the scientific community
to complete its review. We try to speed things up without disrupting the technical review
process. That gives you important information faster, much like Web sites have sped up the
flow of information.

In a way, TurfGrass TRENDS is a hard
copy of a Web page. You get the latest infor-
mation needed to do your job at your finger-
tips for quick reference. We'd like to add

In Future Issues

e The Latest on Nematode

another dimension to the newsletter...rapid Biology

feedback. We need your comments and sug-

gestions. Let’s get a chat page going to speed | Herbicide-Resistant Turf

up the research process even more. Please e Snow Molds

send your comments to Sue Gibson or to me

so we can get researchers talking with super- * Beneficial Bacteria and
Viruses

intendents and turf managers. The numbers
are on page two of this issue. We're listening.

Irrigation Management
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