Mark Maloy, 7803 Hamilton Circle, past city council member the city of Jersey Village, Texas, citizen’s
comments for the 05/15/2017 city council meeting. Please make my comments and documents given to
the city secretary a permanent record of this meeting.

| am here tonight to talk about the continued wasteful spending of tax payer money on the city
purchased still being paid off by the tax payers Jersey Meadows golf course. | am going to make
statements and ask questions that | want an accurate accounting answer to by the current city
government and city manager. | have documented and proposed positive repurposing of the golf course
land into a very effective storm water detention basin area that can also be designed into low
maintenance park space for all Jersey Village citizens to utilize and enjoy that is very much needed at
this time and will be very much needed in the future for the Jersey Village community due to the city’s
plans to develop an estimated 704 acres of Extraterrestrial jurisdiction land on the south side of US290
that drains through the city via two channels that run along the South and North sides of the Jersey
Meadows golf course. The large increase of nonpermeable concrete roadway surfaces of the now
ongoing major expansion of US290 through the city and further West will be another huge increase in
storm water runoff that will come through the aforementioned drainage channels. My proposed
repurposing of the golf course land area would significantly reduce or could eliminate flooding to large
numbers of homes which has now happened at least four times in the past years starting in the late
1990's.

Question, is the city of Jersey Village Texas applying any fertilizer, pesticides or herbicides on the est.
126 acre fenced in extremely taxpayer subsidized Jersey Meadows golf course? if so what are all the
names of these chemicals? And how much of each is being applied and what is the annual cost of the
chemicals and the cost of the application including equipment and city employee time? During a recent
past council meeting councilman Gary Wubbenhorst asked the parks director about the sub par course
conditions. The parks director replied we cannot treat the problem because we reached the maximum
usage of specific chemicals at this time.

When the community endures a major storm system such as the one on April 18" 2016 what
environmental hazards are inflicted on the property owners due to the runoff of water and chemicals
that come off the golif course and end up in their homes and all over their personal property?

Question, How many full time and part time city employees are required to operate and maintain the
est. 126 acre fenced in extremely taxpayer subsidized Jersey Meadows golf course? What is the total
amount of money of any kind required to employ those individuals?

How much money was spent by the city on well water pumping fees by the city to irrigate the extremely
taxpayer subsidized est. 126 acre fenced in Jersey Meadows golf course for the fiscal year 2015-2016?
I’'m of the understanding it was an estimated two hundred thousand dollars. A past city employee that
would know average daily gallon usage numbers est. it to be over one hundred thousand gallons per
day. This is the est. amount of water used by 315 homes in Jersey Village TX per day. (determined by 3.5
persons per household each using 90 gallons per day.)

Two private nontaxpayer subsidized golf course facilities close to the Jersey Village area have closed
down within the last year. Does this tell you the truth about the economic viability of golf courses?
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What | have said and tried to emphasize as a citizen of Jersey Village TX for many years now is that the
only reason the Jersey Meadows golf course continues to exist is because the city of Jersey village
government since their nontaxpayer/voter allowed decision (use of certificates of obligation) to
purchase the golf course was made continue apparently to be perfectly fine with wasting the taxpayers
hard earned money on something named Jersey meadows golf course that the taxpayers should not be
paying for. | have read articles about recent large residential planned developments and few if any that
are being built will have golf courses as part of their development due to the extreme costs involved in
maintaining them which is very apparent if you look at the Jersey Meadows financial requirements.

Average principle and interest payments over the 25 year payment cycle $500,724.56 x 25 years=
12,793,114.00. (From what is printed at the bottom left page of the city provided golf course analysis
since inception based on CAFR (Audited numbers) analysis information this money is coming from the
general fund).

The most current 2015-2016 golf course ending fund balance since purchased by the city is a negative
deficit ending fund balance of $3,639,235.00. Who is paying this debt? (Could it be the citizens of Jersey
Village Texas?)

Every penny of money that is being spent on the Jersey Meadows golf course should be counted as an
expense on the golf courses financial profit and loss statement. Is this what is happening or is there
some creative although I'm sure legal ways by the city to lessen the amount counted as expense. An
example is will the proposed Castlebridge waste treatment plant treated sewer water supplemental
irrigation project to water the golf course that is estimated to be $760,000.00 dollars but I'm pretty sure
will be more than this number going to be counted as an expense on the goif courses profit and loss
statement?

I look forward to hearing your answers to the above mentioned questions.

Thank you.
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Mark Maloy, 7803 Hamilton Circle, past city council member of the city of Jersey Village, Texas
citizen’s comments and questions for the 03/23/2017 city of Jersey Village long-term flood
recovery plan phase 2 public meeting. Please make my comments and documents given to the
city secretary and Dannenbaum Engineering a permanent record of this meeting.

I’'m here tonight to express my concerns about the results and findings that are incorporated
into the phase 2 handout which | believe many other property owners share. | do not believe
that the information saying that future development of the city’s extraterritorial jurisdiction
on the south side of US290 and the ongoing major expansion of US290 are not going to
increase the flooding to already existing homes and properties in Jersey Village. Here are some
of the questions and comments | would like answered.

How many more thousands of gallons of storm water are going to be directed into the
tributaries and conveyance channels that run along the North and South sides of the Jersey
Meadows golf course during a 10, 50 and 100 year flood events from the near future
completion of the major expansion of US290?

What factual/guaranteed requirements are in force by the city government to not allow any
additional storm water runoff to come through the city that will flood already existing homes
and properties due to the development of the estimated 704 acres of the city’s extraterritorial
jurisdiction (ETJ) on the south side of US2907?

The citizens of Jersey Village Texas should not allow their city government to scam them into
the belief that they will do the truly needed and required digging out and removal of soil on
the Jersey Meadows golf course land area to provide real flood relief to the home owners that
live in Jersey Village. The golf course needs to be repurposed into a very effective flood water
detention area that can also be designed into low maintenance park space for all the city
residents to enjoy. All of the Jersey Village citizens are paying for the golf course. It does not
come close to paying for its existence if all actual costs are included in its operation. From past
history | believe the city government will most likely do some minor, minimally effective
changes and then say we have to keep the golf course because it is now, per them, a dual use
area and you, the taxpayers, will be hung with the debt again. City documents attached to
show financials.

The engineering study is proposing digging out the soil underneath the bridges located at
Tahoe St, Lakeview St and Equador St to allow more storm water to pass through. | think this is
a good idea but | am concerned that this is going to cause more flooding to the properties and
homes east of the Lakeview/Elwood St bridge. There is nowhere for the additional water to go
because there is only one exit point on White Oak Bayou at the TXDOT beltway 8 and HCTRA
dam. The bridge openings at the previously mentioned dam are too small to allow the volume
of flood water to leave the east side Jersey Village area in a timely manner.
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Additional questions

How much larger has the flood plain grown in size in the incorporated land area of
the city of Jersey Village Texas in the last 30 years?

How many additional homes/properties that were in existence 30 years ago that
weren’t in the flood zone at that time are now in the current Harris County flood
zone mapping in the incorporated city of Jersey Village Texas?



City of Jersey Village, Texas

Certifcates of Obligation, Series 2000

Original Total
Series 2000 C/O 2000 C/O Series 2012 Series 2000 C/O Debt Service
Debt Service Refunded by Requirements Debt Service Savings on ’
Requirements Series 2012 from Series 2000 Requirements Series 2000 C/O

9/30/2001 $405,688 $405,688
9/30/2002 405,688 405,688
9/30/2003 405,688 405,688
9/30/2004 405,688 405,688
9/30/2005 569,738 569,738
9/30/2006 567,488 567,488
9/30/2007 564,538 564,538
9/30/2008 565,713 565,713
9/30/2009 561,013 561,013
9/30/2010 560,438 560,438
9/30/2011 558,813 558,813
9/30/2012 556,138 ($112,719) $111,082 554,500 $1,637
9/30/2013 552,413 (225,438) 188,329 515,304 37,109
9/30/2014 552,463 (225,438) 201,081 528,106 24,357
9/30/2015 546,288 (225,438) 201,350 522,200 24,088
9/30/2016 544,094 (544,094) 502,411 502,411 41,683
9/30/2017 544,000 (544,000) 504,863 504,863 39,137
9/30/2018 546,000 (546,000) 505,873 505,873 40,127
9/30/2019 551,875 (551,875) 511,803 511,803 40,072
9/30/2020 556,500 (556,500) 514,901 514,901 41,599
9/30/2021 559,875 (559,875)} 520,416 520,416 39,459
9/30/2022 566,875 (566,875) 527,460 527,460 39,415
9/30/2023 567,500 (567,500) 520,614 520,614 46,886
9/30/2024 576,625 (576,625) 496,825 496,825 79,800
9/30/2025 579,125 (579,125) 497,350 497,350 81,775

$13,370,256 $6,381,500 $5,804,358 $12,793,114 $577,142




GOLF COURSE ANALYSIS SINCE INCEPTION BASED ON C. N
CAFR ANALYSIS
NON™
AUDITED
PROJECTED2
FISCAL YEAR 1999-2000 | 2000-2001 | 2001-2002| 2002-2003| | 2003-2004| 2004-2006 GASB 34 2006-2006| 2006-2007 | 2007-2008 | 2008-2009 | 2009-2010 | 2010-2011 | 2011-2012 | 2012-2013 | 2013-2014 | 2014-2015 015-2016
BALANCE SHEETS
CURRENT ASSETS 386,660 | 417,830 | 1,237,885 | 002,276 275,201 | 185,365 | CURRENT ASSETS | 282,799 334,059 508,528 861,175 730,818 705,545 730,990 766,210 754,505 739,124
LAND BLDG AND EQUIPMENTS 7,064,476 | 6,675,536 6,325,043 |5,686,305 | |5,373,661 | 5,020,168 | NON CURRENT ASSETS 4743342 | 44068,106 | 4195602 | 3,014,261 | 3,641,022 | 3,342,069 | 3120254 . 2,860,080 2578,1656 | 2460120 | | |
Total Assets 7441144 | 7,093,366 | 7,663,828 |6,668,671 | 5,648,962 | 5,214,633 5026141 | 4,802,165 | 4,794,220 _ 4,776,426 | 4,371,840 | 4,047614 | 3,861,244 | 3,636,290 3,332,670 | 3,199,244 0
CURRENT LIABILITIES 104,161 | 262,311 | 837,615 | 461,764 121,106 | 88,042 | CURRENT LIABILITIES | 106,327 90,485 98,278 135,008 88,391 85,805 77,937 83,950 124,024 149,025
NON CURRENT LIABILITIES 15,576 | NON CURRENT LIAB | 20,658 (5.263) 26,799 3,108 30,061 34,575 28,848 33,333 8,374 7,308
CERTIFICATES OF OBLIGATION 7,400,000 | 7,265,000 [7,120,000 )
INVESTMENT IN
ASSETS NET OF
Contributed Capital 6,078,363 | **16,493,973 | 6,484,318 RELATED DEBT | 4,743,342 | 4468106 | 495802 | 3914251 | 3,641,022 | 3342080 | 3120254 . 2,869,080 2,578,165 | 2,460,120
e s e T T T A | UNRESTRICTED | 155814 | 248,837 723,06 612336 | 585075 | 624205 | 649287 624,107 582,791
fEquity - {183,017) (433,045) (393,787) (851487)  (966,217) (1,373403) St Lo Coml st B
LIABILITIES AND EQUITY 7,441,144 | 7,093,366 | 7,563,828 6,688,670 | 6,648,952 5,214,533 4,899,156 | 4,716,943 4637312 | 4,263,356 | 3,027,148 | 3,744,459 | 3,618,367 | 3,202,272 | 3,04 0
OPERATING REVENUES 222,001 | 1,192,118 1,308,016 1,133,969 517648 | 1,023,565 |OPERATING REVENUES | 1,217,798 | _ 1,213,408 1477667 | 1.528.458| 1,243,663 | 1414004 | 1466549 | 1435675 1,333,700 |  1.187,249 1,200,108 [
OPERATING EXPENDITURES WITHOUT -
DEPRECIATION 188,795 | 1,202,023 | 1,008,909 |1,085,972 | 1,115,508 | 1,086,257 |OPERATING EXPENSES | 1436288 | 1407122 | 1,558,565 1563335 1628518 | 1,740,608 | 1649470 | 1,662,206 | 1,716,718 | 1775044 | 1,828,205 """ |
« ' OPERATING INCOME
DEPRECIATION EXPENSE 197,344 | 306,438 | 400,595 | 410,007 303,048 | 344,494 (LOSS) (218,490) (193,624) (80,898)| (34,877 (384,863) (326,694) (182,921) (226,231) (383,018) (587,795) (628,007)
OPERATING INCOME (LOSS) (164,138)|_(406,343)| (101,488)| (363,000)| | (690,908) (407,186) i ! 0 i 0
' INTEREST &
INVESTMENT INCOME - 11,121 11,586 3,249 5,331 5,803 4,108 | INVESTMENT REVENUE 7,547 12,227 | 11,941 3,046 911| 480 236 139 105 232 1,200
' OPERATING GRANTS & ,
CONTRIBUTIONS 22,9857 0 0 0 0 0 0 0
GAIN (LOSS) ON DISPOSAL OF ASSETS 0 0 3,450 0 (37.899) 0 T - 0
INTEREST AND FISCAL CHARGES (446,597)| (440,694) 0 INTEREST EXPENSE (816) (816) ~'(1,800) 0 0 0 0 0
INCOME LOSS BEFORE .
INCOME LOSS BEFORE TRANSFERS (841,354)| (535,483)] (357,669)| | (722,914) (403,078) TRANSFERS 6,731 11,411 (47,800) (31,831)____ (383,952) (326,214)]  (182,685) (226,092) (382,913) (587,563) (626,807)
OPERATING TRANSFERS IN & OUT 0| 560,426 | 575641 | (100,000 110,000 "0 TRANSFERIN&@UT) 0 .0 Sl 0. e 166,818 428,202 434,905
NET INCOME (LOSS) (280,028)] 40,158 | (457,660), | (612,914)| (403,078) CHANGE IN NET ASSETS (211,759) {i82,213) (47,800) (31,831)__ (383,952) (326,214) (182,685) (226,002) (316,095) {159,367) (191,902)
BEGINNING FUND BALANCE (DEFICIT) 0] (153,017)| (433,945)| (393,787) | (353,303), (966,217) (1373.408)] (1,585,162)|  (1,767,375)| _(1,815,175)__ (1,847,006)| (2,230.958) (2,557.172) (2.739,857) _ (2,965,949)| (3,282,044)|  (2,739,857)
NET ASSETS - B
BEGINNING OF THE .
YEAR 5110015 | 4899156 | 4716943 | 4,669,143 4837312 4263360 | 3,927,148 3,744,461 3,518,369 | 3,202,274 | 3,042,913
NET ASSETS END OF
YEAR 4,899,156 | 4,716,943 | 4,669,143 | 4,637,312 4,253,360 | 3027,146 | 3,744,461 3,518,360 | 3,202,274 |  3,042913 | 2,861,011
ENDING FUND BALANCE (DEFICIT) . {{1B3,017) (433,945) (393,787) (861,467)  (966,217) (1,373403) .. .. (1,686,162)  (1,767,376) - (1,815,175) (1,847,088  (2,230,968) - (2,667,172) (2,730,857) ©(2,965949)  (3,282,044)  (3447,333)  (3,639,235) |
** Golf Course Long Term debt was transferred to General Fund | | | | | | | l | | | | | | | : I
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Pesticides on Golf Courses:
Mixing Toxins with Play?

By Caroline Cox

Is “an oasis of burbling creeks,
swaying trees, and rolling seas of shim-
mering green” an appropriate descrip-
tion of a golf course? Or would “a toxic
waste dump, a destroyer of wetlands,
and a misuse of farmland and water™!
be more correct? What does pesticide
use on golf courses mean for golfers,
nearby residents, wildlife, and the en-
vironment in general? Consider the fol-
lowing stories:

Miami, Florida: “One year, in a tour-
nament near Miami, | had to withdraw
after thirty-six holes. The course had
been heavily sprayed, and there was
weed killer in the lake. When I got to
the course for the third round, I
couldn’t hit a wedge shot thirty
yards—! didn’t have enough strength.
My eyes were bloodshot, my complex-
ion was very ruddy, and my right hand
was swollen from taking balls from the
caddie. My doctor said it was acute
pesticide poisoning.” —Billy Casper?

(Billy Casper was one of the top pro-
fessional golfers in the U.S. during the
1960s. He won 51 major tournaments
during his career and is in the golf
Hall of Fame.)

Hempstead, New York: Following
an application of the organophosphate
insecticide diazinon to several fair-
ways of the Seawane Harbor Golf Club,
a flock of Brant geese came to feed in
the treated area. That evening, sev-
eral hundred of the birds were dead
on the golf course and in the nearby
harbor. During the next few days, a
total of 546 dead geese were collected,

be used to keep pests from ruining
pristine greens and fairways on a golf
course. Japan’s first chemical free golf
course, to be built near Lake Hamana
in Hamamatsu, Shizuoka-ken, will be
protected by heat-treating the soil us-
ing organic farming technology, it was
reported Friday.

“Environmental pollution caused by
agricultural chemicals used on golf
courses has become a serious prob-
lem...."

What Are the Problems Associated
with Golf Course Pesticide Use?

The pesticides used on golf courses
have the potential to cause problems
for several reasons. Pesticides are ap-
plied at a high rate on golf courses,
and the courses are repeatedly used
by many people. Pesticides used on
golf courses, as is true with most pes-
ticides, are often acutely and chroni-
cally toxic to humans and wildlife,
have not yet been completely evalu-
ated by U.S. Environmental Protection
Agency (EPA), and are used in combi-
nation with so-called “inert” (secret)

ingredients whose identity is protected
by trade secrets. Finally, pesticide con-
tamination can move beyond golf
courses themselves. Perhaps the best
studied examples are those in which
golf course pesticides have contami-
nated groundwater.

High Usage: EPA’s most recent sur-
vey of national golf course pesticide
usage, conducted by the American As-
sociation of Retired Persons in 1982,
showed that golf courses applied an
average of over three and a half
pounds of herbicides per acre per
year, a similar amount of fungicides,
and about two and a half pounds of
insecticides per acre per year. Total
pesticide use was over nine pounds
per acre. In some regions of the coun-
try, an average golf course uses over
1500 pounds of pesticides per year.®
(See Figure 1.) This is much more in-
tensive pesticide use than typical ag-
ricultural applications of pesticides,
which average less than a pound per
acre per year.® A recent survey of golf
courses on Long Island, New York,
found similar pesticide use rates,

Figure 1
Amount of Pesticides Used by U.S. Golf Courses (1982)°




seven pounds per acre per year.’

The 1982 EPA survey also identi-
fied the 20 most commonly used golf
course pesticides.’ (See Figure 2.)

Incomplete and Inadequate Regu-
lation: None of the compounds identi-
fied in the EPA survey has been re
registered, meaning that toxicity test-
ing or evaluation of the pesticides’ ac-
tive ingredient is incomplete.

Because no chronic toxicity testing
is required of complete pesticide for-
mulations (the active plus the “inert”
ingredients), complete toxicological in-
formation is not available about the

illustrated by the story of Navy Lieu-
tenant George Prior.

Prior, a thirty year old flight officer
and frequent golfer, died after twenty
days of painful and difficult illness.16
He had been in perfect health until a
short golfing vacation. Extensive inves-
tigation by Navy pathologists showed
that his death was caused by expo-
sure to the fungicide chlorothalonil.
During his hospitalization, his wife
learned from the golf course that it
had been sprayed twice with
chlorothalonil during the week that
Prior played there, although such in-

pesticides used on golf
courses.” For example,
Daconil 2787, a formula-
tion of the most com-
monly used golf course
pesticide chlorothalonil,
is 59.6 percent “inert” in-
gredients.!® Neither the
identity nor the toxicity
of the “inerts” is known.

dicamba

Even some of the ac- isofenphos
tive ingredients will maneb
never be tested for DCPA (Dachtal)
chronic toxicity. For ex- ethylene dibromide (EDB)

ample, the chlorinated
phenoxy herbicide MCPP

. 24D
(mecoprop) is .the sec- parafin oil
ond most heavily used benornyl
pesticide on golf diazinon
courses.’ It is also regis- .
thiram
tered for use on lawns, o
iprodione
ornamental and sports
. . MSMA
turf, drainage ditches, mecoprop (MCPP)
and in forestry. Because :m P aton
these are all nonfood orothalont § ' ' ;
0 500,000 1,000,000 1,500,000

uses, EPA is not requir-
ing any chronic toxicity

Pesticide Chemicals Used on
U.S. Golf Courses (1982)5

aromatic petroleum solvents
bensulide

trichlorfon

Dithane-45 (maneb and ziram)

pentachiorophenol

Figure 2

xylene

Total Pounds Used Per Year

testing of MCPP.1!

Regarding chronic toxicity, of the
five most commonly used golf course
pesticides, two (thiram and MSMA) are
neurotoxins,”!2 two (iprodione and
MCPP) are mutagenic (causing dam-
age to genetic material),!’!* and one
(chlorothalonil) causes reproductive

formation was not routinely made
available to patrons.

Effects on Wildlife: Pesticide-re-
lated bird kills have been one of the
best documented problems associated
with pesticide use on golf course. The
New York State Department of Con-

ably represent only a small fraction of
actual bird kills, as there are only a
handful of scientists who can docu-
ment a pesticide-caused bird death.
Also, dead birds are easily overlooked,
crushed by automobiles, eaten by
scavengers, destroyed by insects and
bacterial decay, or washed away.3
Groundwater Contamination: The
most careful study of groundwater
contamination associated with golf
course pesticide use found that
groundwater under four Cape Cod golf
courses was contaminated with seven
pesticides (or their metabolites):
chlordane, DCPA (Dacthal), chloro-
thalonil, isofenphos, chlorpyrifos,
dicamba, and 2,4-D. Chlordane, an in-
secticide whose use on golf courses is
no longer permitted, was found at lev-
els over 200 times greater than the
calculated health guidance level.!8
Possible contamination of Cape Cod
groundwater was of particular concern
because of the Cape’s large number
of golf courses, its shallow groundwa-
ter aquifer that provides most of the
residents’ drinking water, and its
sandy soils. Samples were analyzed for
14 pesticides and 3 pesticide metabo-
lites, mostly chemicals used on the
courses between 1984 and 1987.18
Residues of pesticides in water in
other areas resulting from golf course
use are mostly unstudied. A recent sur-
vey in New York found that the two
most commonly used pesticides on
golf courses on Long Island, chioro-
thalonil and DCPA, have also been
found in Long Island’s groundwater.”

Pesticides as Part of a Bigger
Picture: Environmental Impacts
of Golf Courses

Environmental concerns about golf
courses focus on a number of issues
in addition to pesticide use. At over
100 acres per golf course,® and the
“fastest growing sport in North
America”® golf courses can use up



before and made the golf course their
permanent home, was an obvious sign
of the change.?

Near Astoria, Oregon, two golf
courses applied for permits and zon-
ing changes to build resorts that in-
cluded golf courses. Environmental
concerns centered around two issues:
the developers asked to build closer
to the sand dunes that paralleled the
ocean beach than was permitted by
county ordinances and part of the land
proposed for the resorts was home to
the silverspot butterfly (Speyeria
zerene hippolyta), a threatened spe-
cies. Developers of one resort can-
celled their plans after more butterfly
habitat was found; developers of the
second resort plan to build a course
with habitat set aside for the butter-
fly.2021

In Ontario, Canada, a golf course
was built with four holes on a Class I
(provincially protected) wetland that
was home to wild rice, pied-billed
grebe, river otter, and blue-spotted
salamander.?2 In a rather convoluted
administrative process, the Ontario
Municipal Board ruled that plans for
the golf course should be rejected on
environmental grounds. However, the
course had already been constructed,
and the Board found it had no juris-
diction to order restoration.??

Water use is another significant con-
cern, especially in arid areas, areas
with a dry season, or where water sup-
plies are being used for people and
industry. Bermuda grasses on golf
courses in Arizona, for example, use
over 30 inches of water per year.2* A
proposal for a Canadian golf course
would use 10 percent of an adjacent
creek’s summer water flow for irriga-
tion. Given that the creek is already
nearly dry in August, residents are
concerned about the wetlands that
depend on the creek's water.!?

Whatever the larger environmental
issues, it appears that pesticide use

problems associated with pesticide
use on golf courses? While this ques-
tion has not yet been completely an-
swered, the solution should include
the following:

* Make sure that existing courses
are being used at their full capacity
before constructing new ones.

» Design golf courses to minimize
potential pest problems and other
environmental damage.

* Reduce golfer’s expectations about
how golf courses should look. “No longer
can we afford the costs of manipulating
the environment to allow us to push our
turf beyond its genetic limitations,” said
Dennis Lyon, president of the Golf
Course Superintendents Association of
America. “The costs to produce the per-
fect golf course may be, if not financially
too high, ecologically too high.”?* Greens
that are not completely green, or fair-
ways with an occasional weed, need to
be a part of a golfer’s game.

* Research and implement alternative
pest management techniques. Biological
control, breeding of disease-resistant turf
varieties, and new cultural practices all
show promise for golf course manage-
ment.!?

* Increase the number of well-de-
signed integrated pest management
(IPM) programs on golf courses. The
next articles in this issue of the Jowrnal
of Pesticide Reform are introductions to
some of the pioneers in golf course IPM.
Their programs have made a good start;
significant reductions in pesticide use
and an increase in the number of courses
using [PM programs are needed now. m
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Cosmetic Standards on Golf Courses

By Tom Cook

When we apply the word cosmetic
to golf course maintenance standards,
the implication is that we are doing
things to the course that make it more
attractive but don’t necessarily im-
prove playability. I guess obvious cos-
metic touches might involve planting
annual flowers around tees, mowing
fairways in stripes, or contour mow-
ing fairways to create the illusion of
curves and to define landing areas.
Another cosmetic touch might involve
reshaping bunkers or changing sand
from gray to white or tan.

Cosmetic standards change much
like fashions. Currently flowers and
claborate landscape plantings are in
vogue. Depending on the year a given
club may mandate a wall to wall green
policy; that is, there will be no brown
grass anywhere on the golf course,
even in out of play areas. The same
club might later switch and irrigate
only tees, greens, and landing areas
to create contrast between rough ar-
eas and groomed areas. With the in-
creasing popularity of wildflowers
some golf courses are converting out-
of-play grassy areas into wildflower
meadows. Some simply quit maintain-
ing these areas and allow nature to
take over.

Apart from its utilitarian value, wa-
ter is a popular cosmetic touch at
many golf courses. From simple ponds
to elaborate artificial waterfalls and
fountains, water features can have a
profound impact on the appearance
and character of the course. It’s not
fair to say water features on golf
courses are purely cosmetic because
many are strategically placed to cre-
ate challenging golf shots or are part

all of the azaleas are in bloom. In the
Pacific Northwest many of our finest
country clubs have a park-like or pri-
vate garden atmosphere complete
with rustic shelters, flowering vines,

“H igh cosmetic
standards could cause
managers to use more
pesticides ....”

seasonal color, and bearing fruit trees.
It would be foolish to conclude that
all wealthy private clubs fit the image
I've just described. Some of the truly
great private clubs in America are as
rough, rugged, and spartan as you can
possibly imagine. Resort golf courses
run the gamut from elaborate orna-
mental embellishments to sites care-
fully situated in surrounding undis-
turbed vegetation with no significant
cosmetic touches. Municipal and pri-
vately owned daily fee courses tend
to have few cosmetic touches although
there are many notable exceptions.

How Do Cosmetic Standards for
Turf Quality Affect Pesticide Use?

Do these cosmetic touches have an
influence on pesticide use on golf
courses? In my opinion this question
can’t really be answered in general
terms. Obviously high cosmetic stan-
dards could cause managers to use
more pesticides than if standards were
lower, but it’s highly site dependent.
For example, a club with extensive

holes or other multiples of nine holes.
Each hole is composed of several dis-
tinct areas. Tees are where play starts
on each hole. Tees range in size from
eight foot by eight foot rubber mats
to several thousand square feet. Each
hole will have from one to five dis-
tinct tees so players of varying abili-
ties can play the hole at different
lengths. An average eighteen hole golf
course has about two acres devoted
to tees. Fairways are relatively large
short cut areas where tee shots are
supposed to land on par four and five
holes. An average eighteen hole golf
course will have from 20 to 40 acres
of fairways. Greens are the targets for
all shots. Greens are cut very short so
the golf balls will roll smoothly when
golfers putt. While green sizes vary,
the average eighteen hole golf course
will have about two acres of putting
turf. The other major area on a golf
course is the rough. Rough is all the
area not taken up by tees, greens, fair-
ways and water features. On a 120 acre
golf course there will generally be 80-
90 acres of rough.

Maintenance intensity is inversely
proportional to the size of the area.
Greens and tees are maintained more
intensively than fairways, which re-
ceive more care than roughs. It’s diffi-
cult to discuss cosmetic standards for
turf care because there are no abso-
lute standards to judge against. The
best I can do is to explain what the
general goals of maintenance are for
each area on a golf course. From there
I will try to describe the extremes for
which people might shoot and how
that might influence use of pesticides.

Pesticide Use in Rough Areas
Rough areas are normally main-



for weeds in rough areas is high. In
other parts of the U.S. where weed,
disease, and insect pressures are
much higher, roughs may be treated
with pre-emergent crabgrass herbi-
cides, insecticides for grub control,
and possibly (though rarely), with fun-
gicides for disease control. The ex-
tremes range from no treatments with
any pesticides to annual sprays for
weed control plus other pesticides
when need arises. Private clubs with
high standards for appearance and
high end resort golf courses are most
likely to treat rough areas cosmeti-
cally. Public golf courses are least
likely to treat roughs cosmetically.

Pesticide Use in Fairways

Fairways are maintained with the
goal of producing tight, dense, erect

keep the turf alive through the play-
ing season. In general, areas with hot
humid summers and/or long growing
seasons and significant summer rain-
fall face a real struggle to keep turf
free from warm season weedy annual
grasses, summer insect damage, and
warm weather diseases. The combi-
nation of severe summers and cold
winters creates a “transition zone”
which is perhaps the most challeng-
ing area in North America to grow
healthy turf.

Pesticide applications on golf
course fairways range from none to
annual pre-emergent herbicide appli-
cations, annual insecticide sprays, and
repeated fungicide treatments during
the growing season. The primary fac-
tor determining pesticide use intensity
is climate, not cosmetic standards. Se-

climates tees might be treated the
same as putting greens.

Pesticide Use on Putting Greens

Putting greens generally receive the
highest level of maintenance. Putting
requires smooth firm surfaces which
are achieved generally by daily mow-
ing, seasonal coring, light frequent
topdressing, regular fertilization, con-
sistent frequent irrigation, and insect
and disease control as needed to main-
tain near perfect turf. Because mow-
ing heights range as low as one tenth
of an inch, turf on greens exists right
on the edge of life and death. Add in
the difficulties of severe climates and
it’'s easy to see the need for use of
fungicides and to a lesser extent in-
secticides.

Actual pesticide use on greens var-

growing turf that will
support golf balls.
Typical mowing
heights on fairways
range from 3/4 to 3/8 k
of an inch. Short turf
is desirable to facili-
tate proper shot mak-
ing. The principle cul-
tural practices used to
achieve top quality
turf include frequent
mowing, periodic fer-
tilization, and regular
irrigation during dry
periods.

On mature golf
courses in the Pacific
Northwest broadleaf
weed control is done
on a target basis. I es-
timate that about 20
percent of the fairway
acreage is sprayed an-
nually. Golf courses
that have been well maintained have
relatively few weed problems on fair-
ways because of competition from turf,
Insect problems are not consistent in

vere climates will require more pesti-
cide treatments than mild climates in
nearly every case.

-~ e e ¥ wr ~~

ies drastically from region to region.
In Portland, Oregon, four to twelve fun-
gicide applications may be needed de-
pending on the year. In more severe
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of grass is being grown.

For example, in the Pacific North-
west greens are normally planted with
creeping bentgrass, Agrostis palustris.
Over a period of five to twenty years
annual bluegrass, Poa annua invades
and normally dominates the turf.
People in this region generally accept
annual bluegrass as the climax grass
and no attempt is made to control it
because it grows well most of the year,
produces an excellent putting surface,
and has no more pest problems than
bentgrass.

In other northern areas annual blue-

grass also invades bentgrass but is
prone to many pest problems and pe-
riodically dies out in summer and/or
winter. Many view it as a weed in these
areas and herbicides may be applied
annually to controi it.

The picture gets more complicated
in the south where bermudagrass,
Cynodon sp. is the logical choice for
putting greens. Because bermudagrass
goes dormant in winter and winter is

tion under very difficult summer con-
ditions. Insect and disease problems
can be severe resulting in the poten-
tial need for more fungicides and in-
secticides. Current research is aimed
at producing better bermudagrasses
and more stress tolerant bentgrasses.
In the meantime there is no best ap-
proach for maintaining putting greens
in southern regions.

The Influence of Geography

Of all the factors that affect pesti-
cide use on golf courses the most im-
portant is geographic location. Mild
climate areas generally have fewer dis-
ease and insect problems than cli-
mates featuring extended periods of
heat and humidity. The relatively low
stress environments of Northern Eu-
rope and the Pacific Northwest of the
U.S. and Canada have lower pest pres-
sures than southern Europe, Southeast
Asia, and the southern parts of North
America. In-between areas often have
the greatest stresses of all because
they have extreme weather conditions
in winter and summer.

Grass species adaptation is an im-
portant factor affecting pesticide use.
Attempting to grow cool season
grasses in warm season areas will ul-
timately require more disease and in-
sect control efforts than growing
grasses where they are best adapted.

Golfer’s Expectations

Finally, golfer expectations affect
pesticide use to some degree. In par-
ticular golfer demands for faster,
shorter putting surfaces and shorter
fairways means grass is cultured in a
more stressful environment. Smaller
plants with less well developed root
and shoot systems tend to be less tol-
erant of wear, heat, cold, drought, or
excess moisture. This, in my opinion,
predisposes grass to more disease
problems than it would get if mowed
taller. These somewhat unrealistic ex-

nance intensity, golf course superin-
tendents are forced to rely more on
pesticides to keep grass healthy than
they would otherwise.

Conclusions

I'm not sure I can draw all of this
together but I will try to leave you with
some thoughts to ponder.

+ Cosmetic standards have less im-
pact on pesticide use than geographic
location, turfgrass adaptation, or golfer
expectations.

* In the U.S., the Pacific Northwest
and the arid west have the lowest pest
pressure while the southern half of the
nation probably has the highest. The
north central region and New England
fall somewhere between these ex-
tremes.

* Areas most likely to receive frequent
pesticide applications such as greens
and tees make up only about 5 percent
of the total acreage of the golf course.

* Generalizations about pesticide
use on golf courses can’t be made.
Even within a small geographic area
pesticide use may vary dramatically
between private courses, public and
municipal courses, and resorts. Con-
cerns about pesticide use can only be
addressed on a case by case basis.

There are many excellent texts for
technical information on golf course
maintenance and pest management.
Below are several that I use regularly.
If you want to have a better under-
standing of golf courses and golf
course maintenance practices these
sources are a good place to start. =
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CHEM-TOX COMMENT:

The following report on lawn pesticides was written by Nathan Diegelman of
the S.TA.T.E Foundation. This report should be used by any person or
organization wishing to make changes in pesticide use policies in schools,
government buildings, or even neighborhood spray policies. It is well
written and clearly documents how conventional pesticide applications can
cause significant illnesses over time. All pesticide health effects statements
have been clearly documented, making this a reputable tool for policy
change and protection of public health. We highly recommend concerned
citizens write "Letters to the Editor" to their local newspapers quoting
important points from this report as a "first-step"” in generating public
concern and understanding.

Poison In The Grass:
The Hazards And Consequences Of Lawn Pesticides

Nathan Diegelman
The S.T.A.T.E. Foundation
bl891(@FreeNet.Buffalo.EDU

As the use of lawn chemicals and pesticides has grown, questions have
arisen regarding safety hazards and environmental consequences. This
report

gives factual findings to help answer many of these concerns. Some of them
may seem shocking, since the chemical pesticide industry has made every
effort to keep this information from the public. Everything that follows in
this report is documented and supported by the U.S.Federal Government,
private agencies, and other experts.

Contrary to what lawn "care" companies would like people to believe,
herbicides (weed killers) and other pesticides are not "magic bullets".
They are broad spectrum biocides, and by their very nature can harm
organisms other than targeted species. This includes homeowners and their
families, neighbors, pets, and all other forms of life. The pesticide

industry downplays this by claiming their chemicals are heavily diluted,
but doesn't mention the toxins are still extremely dangerous in small
amounts. They also are unwilling to mention all of what is in their
mixtures. Many components are classified as "inert", which allows them to
be kept hidden from the public and not listed on product labels. These are
more than just fillers or solvents. "Inert" does not mean "inactive" -

some, such as benzene and xylene, are more toxic than listed
chemicals.(1,2)

Listed chemicals can be just as dangerous. They include components of
war-time defoliants like Agent Orange, nerve-gas type insecticides, and
artificial hormones. Some the Federal Government has even prohibited from
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use on it's own property. Many pesticides are not safe when dry. Water
evaporates, but most pesticides remain and continue to release often
odorless and invisible toxic vapors. In areas where lawn spraying is
common, they accumulate in a toxic smog throughout the entire season.
Some

pesticides remain active for years after application. DDT is still showing
up in higher rates in women's breast milk than the government permits in
cow's milk.(4) Fat soluble pesticides accumulate over time in our bodies,
then are released at potentially toxic levels when illness or stress

results in our fat reserves being metabolised.A large portion of a woman's
lifetime exposure to such pesticides is released in the breast milk for her
firstborn child.(37)

It is a violation of U.S.Federal law to claim pesticides are "safe when

used as directed" since nothing can assure safety.(2,3,5) (However,
Agriculture Canada, the federal agency responsible until recently for
licensing pesticides in Canada, routinely used this statement, adding for
good measure that "most pesticides are safer than table salt". Fortunately,
pesticides in Canada are now licensed by Health Canada.) Some pesticides
labeled "bio-degradable” degrade into compounds more dangerous than the
original. Examples include Mancozeb, which degrades into a substance that
is an EPA-classified probable carcinogen.(6) The pesticide industry also
implies that "organic" means safe and natural (for example, "Nature's
Lawn"), knowing that the term legally may be applied to any compound
containing carbon and hydrogen. ChemLawn and other lawn "care"
companies

and manufacturers have often been sued for fictitious claims.(5-14) Many
applicators are just as conniving and deceitful, using statements like
"absolutely cannot harm children or pets” and "perfectly safe for the
environment" to mislead the public. The New York State Attorney General s
Office sued Dow Elanco chemical company when they claimed that
Dursban

shows "no evidence of significant risk to the environment" when right on
the label is stated "this pesticide is toxic to birds and extremely toxic

to fish and aquatic organisms".(15) A few years later on May 2, 1995, the
EPA fined Dow Elanco for "failing to report to the Agency information on
adverse health effects (to humans) over the past decade involving a number
of pesticides, including chlorpyrifos (brand name Dursban)". Most of the
information came from personal injury claims against Dow Elanco which
the

company had hidden from the EPA. Now it is even being found that
chlorpyrifos causes multiple sclerosis.(38)

Some companies have even made claims that their products better the

environment. "Funk" lawn care of New York has coined the phrase
"Growing A
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Better Environment" in order to fool consumers into believing lawn
chemicals pose no ecological harm. Another states "a 50-by-50 foot lawn
produces enough oxygen to sustain a family of four." But this is only true
with a plot of land that has tall grass and no lawn care. Pesticides,
lawnmower fumes and common lawn care practices actually create a net
destruction of oxygen.(16)

The United States General Accounting Office, the investigative arm of
Congress, has also tried to alert the public to lawn chemical dangers.

GAO's undercover team noted many fictitious claims by many in the lawn
"care" industry.(35) Many included illegal claims of product safety. Others
were just deceiving, such as the ChemLawn claim that a child would have to
ingest ten cups of treated grass clippings to equal the toxicity of one

baby aspirin. In fact, the real danger is not that people will be grazing

the lawn but that most poisonings come from inhaling pesticide residues or
absorbing them through the skin.(6,7,10)

Most do-it-yourselfers are just as ignorant when it comes to proper
protection and safety precautions. Studies show most don't even look at the
warnings on their toxins. They don't wear gloves, goggles, or protective
clothing to decrease exposure. Worse, many don't keep people off the
contaminated area after chemicals are applied. Homeowners commonly use
up

to ten times as much pesticides per acre as farmers.(7,17) A Virginia Tech
study for the state legislature found that most homeowners have no idea how
much nitrogen they use when fertilizing and that they apply chemicals in
ways that damage water supplies.(18)

Pesticides drift and settle during application. In the Antarctic ice pack
alone there are 2.4 million pounds of DDT and its metabolites from years
past.(26) Pesticides engulf the home and are easily tracked inside, readily
inhaled and absorbed through the skin. They do harm by attacking the
central nervous system and other essential organs. Symptoms of pesticide
poisoning are often deceptively simple, commonly mis-diagnosed as flu or
allergies. They include, but are not limited to, headaches, nausea, fever,
breathing difficulties, seizures, eye pains, vomiting, cramps, diarrhea,
sore nose, tongue, or throat; burning skin, rashes, coughing, muscle pain,
tissue swelling, blurred vision, numbness and tingling in hands or feet,
incontinence, anxiety, irritability, sleep disorders, hyperactivity,

fatigue, dizziness, irregular heartbeat, high blood pressure, spontaneous
bleeding, and temporary paralysis. Long-term consequences include
lowered

fertility, birth defects, miscarriages, blindness, liver and kidney
dysfunction, neurological damage, heart trouble, stroke, immune system
disorders, menstrual problems, memory loss, suicidal depression, cancer,
and death. The National Academy of Sciences reports that at least one out
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of seven people are significantly harmed by pesticide exposure each
year.(3) Increasingly, reports from many people around the country are
"beginning to link feeling terrible with the fact the neighbors had the
lawn sprayed the day before", notes Catherine Karr, a toxicologist for the
National Coalition Against The Misuse Of Pesticides.(7) Unfortunately,
except for industrial accidents, tests for pesticide poisoning are rarely
performed, partially because they are expensive. Doctors also attribute
them to stress, allergies, influenza, or an overactive imagination.(3)

Many Americans are developing Multiple Chemical Sensitivity (MCS), a
bizarre and extremely disabling condition. In 1979, the Surgeon General
issued a report stating "There is virtually no major chronic disease to

which environmental factors do not contribute, directly or indirectly."
Indeed, people today are exposed to synthetic chemicals at levels unmatched
at any time throughout human history. Washington Post staff writer Michael
Weiskopf noted in a February 10, 1990 article that "hypersensitivity to low
levels of toxic chemicals (MCS) is a serious and growing medical problem,
threatening to cause significant economic consequences by disabling large
numbers of otherwise healthy people." MCS is a result of the destruction of
the body's ability to tolerate and synthesize chemicals after exposure to
toxic substances. Victims develop extreme reactions now not only to lawn
pesticides but also hair sprays, perfumes, soaps, formaldehyde, and many
other common household products.(5,36) Many victims include former lawn
pesticide applicators and users, their families, and children.

Sharon Malhorta, a registered nurse from Pittsburgh, would get so sick from
lawn and tree spraying that she had to leave her home every spring.
Otherwise she would suffer headaches, paralysis in her hands and feet, and
muscle seizures. Repeated exposure caused blurred vision, speech
difficulties, and severe stomach cramps. Her husband, a doctor, suspected
early on her symptoms were the result of nerve damage from
organophosphates, which are widely used nerve-gas type insecticides, like
Diazinon. After questioning lawn companies about their products he was
told
they were "practically nontoxic", registered by the EPA, and not harmful to
people or pets. He later discovered that the chemicals his wife was exposed
to were in fact neurotoxins, and was shocked to discover there were
surprisingly few EPA studies on their health effects.(19)

Karen James, a Michigan postal worker, successfully sued ChemLawn in
1988.

While walking past one of their trucks, a hose ruptured and she was
drenched with chemicals. The employee told her not to worry, that only
fertilizers were in the spray. But soon after she became seriously ill, and
her eyes and skin burned. When her symptoms of fatigue, vomiting,
diarrhea,
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and reduced vision didn't clear up, her doctor called ChemLawn to find out
what chemicals she had been exposed to. He was told no pesticides had been
involved, but after tests on Karen s body tissue detected high levels of
Dursban, ChemLawn admitted the truck contained pesticides. Many other
suits

against lawn companies are settled out of court. Frequently the settlement
restrains the victim from talking about the incident, so the public is not
informed.(19)

For the price of green lawns, children are also being poisoned. In 1985 a
married couple in Sarasota, Florida, felt pressured by their neighbors to
get their lawn treated. They hired a company, never thinking their
2-year-old daughter would be jeopardized. The company declared the yard
would be safe about an hour after the chemicals were applied. However,
soon

after playing barefoot on the grass, the couple's daughter developed a rash
all over her body, her urine turned dark brown, and she ran a high fever.
Her doctor prescribed antibiotics, but her condition grew steadily worse.
Her hands and feet swelled to twice normal size, blistered, and peeled. Her
lips turned black and bled. Years later she is still permanently prone to
headaches and has 40% hearing loss in her right ear.(19)

Barry and Jackie Veysey believe lawn chemicals were responsible for the
death of their baby son. Barry was a professional turf master, and the
chemicals he worked with may have mutated his sperm or poisoned the
infant

in utero. Every time Jackie washed her husband's uniforms, the chemicals
may have been absorbed through her skin and permeated the placenta. The
child was born with a severe and fatal type of dwarfism. Jackie held her
son only once before he died due to massive failure of his underdeveloped
organs.(19)

Kevin Ryan from Arlington Heights, Illinois, feels like a prisoner in his
home. "I can't even play in my own yard because the neighbors spray their
lawns and trees", he says. Kevin suffered routine chemical exposure as a
toddler from lawn spraying, and now suffers nausea, irritability, fatigue,
and loss of memory whenever pesticides are nearby. His family moves to
Colorado every spring and fall, the peak spraying times of the year, to
keep him safe.(19,20)

In 1986, Robin Dudek of Hamburg, New York pulled the garden hose off
her

lawn and used it to fill a wading pool for her daughters Amanda, 3, and
Kfristen, 2. Earlier her lawn had been sprayed with chemicals. When
Amanda

started drinking from the hose, she began to scream that the water was
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burning her. Then Kristen began crying and screaming as well. Robin took
the children inside and noticed burn marks on both of them, as well as the
smell of chemicals on Amanda's breath. The girls later suffered from
fevers, swollen eyes, and blisters the size of grape clusters around their
necks.(19)

Christina Locek was a professional ice skater and pianist before her health
was destroyed in 1985, when her neighbor s lawn was sprayed with
pesticides. Her cat and dog died that same day, and she suffers headaches,
partial paralysis, vision loss, and blood disorders.(21) Former Navy
Lieutenant George Prior developed a fever, headache, and nausea after
playing on a golf course treated with Daconil. It was later discovered he
was suffering from toxicepidermal necrolysis, which causes skin to fall off
in sheets and massive organ failure. Prior died soon after.(6,8)

According to the EPA, 95% of the pesticides used on residential lawns are
possible or probable carcinogens.(3,22) In 1989 the National Cancer
Institute reported children develop leukemia six times more often when
pesticides are used around their homes.(3,22) The American Journal of
Epidemiology found that more children with brain tumors and other cancers
had been exposed to insecticides than children without.(3) Studies by the
National Cancer Society and other medical researchers have discovered a
definite link between fatal non-Hodgkins Lymphoma (NHL) and exposure
to

triazine herbicides (like Atrazine), phenoxyacetic herbicides (2,4-D),
organophosphate insecticides (Diazinon), fungicides, and fumigants; all of
which have uses as lawn chemicals. This may be an important contributing
factor to the 50% rise in NHL over the past ten years in the American
population. Studies of farmers who once used these pesticides found
alarmingly high numbers of NHL, especially in those who didn't wear
protective clothing. This latest finding also proves the theory that most
danger from pesticides comes through dermal absorption, not ingestion.(23)
A University of Iowa study of golf course superintendents found abnormally
high rates of death due to cancer of the brain, large intestine, and
prostate.(4) Other experts are beginning to link golfers, and non-golfers
who live near fairways, with these same problems.(8,24)

Documented cases of pesticides in groundwater wells are suspect for cancer
clusters showing in many towns. In 1989, drinking water in at least 38
states was known to be contaminated.(3) After the herbicide Dacthal was
applied to Long Island golf courses, it was detected in drinking water

wells at levels twenty times the State's safety limits. The water also
contained a dioxin that is a highly toxic by-product of Dacthal(8,19). The
New York State Attorney General sued the manufacturer in 1989 to
investigate the contamination and develop a treatment program, since
ground
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water is the main source of drinking water for Long Island. Twenty-two
other pesticides have been found in the water so far. However, there is

still no requirement or systematic program designed to test for drinking
water contamination.(3,25) As Michael Surgan, Ph.D., Chief Environmental
Scientist for the New York State Attorney General, and an advocate for
responsible pesticide use, puts it, "If you buy the notion that we have to
accept a certain amount of risk from pesticides to safeguard the food

supply, that's one thing, he notes. But with lawns, people are applying
carcinogens simply for the sake of aesthetics. That's got to change".(4)

Pesticides and chemical fertilizers are becoming some of the worst water
pollutants in America. Discharges into San Francisco Bay from the central
valley of California are estimated at almost two tons per year.(26)
Phosphorous levels in some Maryland streams have doubled since 1986.
And an

EPA study found potentially harmful levels of nitrate from chemical
fertilizers in drinking water wells nationwide. This can cause blue-baby
syndrome , an oxygen-depriving condition in infants that can be fatal.(18)
Environmental impacts are also devastating. Ward Stone, a DEC wildlife
pathologist, has long studied bird kills from pesticides that were used
according to regulation. Documented cases of owls, mourning doves,
sparrows, blue birds, and many other songbirds killed by lawn chemicals are
on the rise. Waterfowl like Canadian geese, mallards, wood ducks, and
others have suffered even worse. In 1984 there were 700 brant found dead
on

a Long Island country club after it was sprayed with Diazinon.(8,27)
Pesticide exposure causes shivering, excessive salivating, grand mal
seizures, wild flapping, and sometimes screaming according to U.S. Fish
and

Wildlife Service volunteer Diana Conger. Ward Stone likens these birds to
miners' canaries, foreshadowing serious harm to humans from chemical
build-up in the environment.(28)

Most people seriously overestimate the amount of protection given them by
governments regarding pesticide safety. Congress found that 90% of the
pesticides on the market lack even minimal required safety screening.(3) Of
the 34 most used lawn pesticides, 33 have not been fully tested for human
health hazards.(4) If any tests are done, they are performed by the

chemical manufacturers, not the EPA. "If a chemical company wanted to,
they

could start with a desired conclusion, and skew the data, and the EPA would
never know", notes David Welch, an entomologist with the EPA's Office of
Pesticide Programs. Welch did a random sampling of 15 pesticide files and
found 13 without proper reviews.(19) One third of the most commonly used
lawn pesticides were illegally registered for use. Despite the fact

executives of Industrial Bio- Test labs were given jail terms for faking
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pesticides tests, the chemicals are still on the market.(3) Shortages in
funding, personnel, and interference from business has slowed re-evaluation
of these chemicals.(25) Even when the EPA does refuse a pesticide
registration, the manufacturer often files a lawsuit, which keeps the
chemical on the market.(19) Jay Feldman, coordinator of the National
Coalition Against the Misuse of Pesticides, is well aware of this. "The EPA
should be called the IPA- the Industry Protection Agency", he charges. The
chemical industry is extremely powerful, and wraps the EPA in red tape. It
is also essential to understand that by law pesticide registration in the
U.S.A. is not a consumer safety program.(9) According to Congress, the
EPA

does not have testing and assessment guidelines specifically for lawn
use.(25) EPA has admitted in court that pesticide registration does not
ensure product safety. Rather, it is a balancing act of costs and
risks.(1-5,7-9,15,22) Most lawn pesticides were registered before 1972,
when more stringent restrictions took effect under the revised Federal
Rodenticide and Fungicide Act. They were never tested for many human
health

hazards like carcinogenicity, neurotoxicity, and environmental dangers.
Most, as previously stated, have yet to be re-evaluated, yet remain on the
market.

Read the labels on many lawn pesticide products, sprayed by lawn
companies

or sold in stores, and you will find one or more of the following: 2,4-D,
Captan, Diazinon, Dursban, Dacthal, Dicamba, and Mecocrop. Each was
registered without full safety screening. 2,4-D is an artificial hormone

that has become a synonym for "dangerous pesticide", but dermal
absorption

of mecoprop is far more dangerous, and dicamba is much more persistent in
the environment - a mixture of these three is usually used, not 2,4-D

alone. Diazinon has been banned for use on golf courses and sod farms due
to massive waterfowl deaths but is still widely used on lawns and gardens.
It is an organophosphate which disables the nervous system by blocking
enzymes essential for nerve impulse transmission.

People can protect themselves and their families by knowing the facts. If
having grass that looks more like Astroturf than living plants still scems
essential, it doesn't have to come with pesticides but is possible with
products or programs that are organic and natural. This list of

alternatives continues to grow, and they are safer, cheaper, and often work
better than pesticides.(3,5) Ringer Corporation vice president Fred Hunt
markets natural fertilizers and microbes that kill pests. "We just don't
think a lot of these chemicals are necessary for aesthetic use on
homeowners' lawns", he reveals.(7) Chemicals add salt to the soil and kill
beneficial nitrogen-fixing microorganisms that provide necessary nutrients
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for grass, turning a lawn into a junkie.(29) Each quick fix of green

creates a dependence for the next. Synthetic fertilizers kill earthworms
and other organisms that aerate soil, causing it to compact and kill grass
plants. Inorganic nitrogen-based fertilizers also promote the sprouting of
weeds.(30) Compounds in chemical fertilizers also acidify the soil and aid
in breeding of some insects. Lawns need a soil pH between 5.6 and 7 or else
they turn pale and thin out. Additional doses of chemicals will only make
matters worse.(31,32) Recycling grass clippings saves money, reduces
waste,

and according to Lawn Institute Director Eliot C. Roberts is equivalent to
three applications of fertilizer a year without unhealthy chemicals and
their side-effects. Natural fertilizers are also better because they are

time released, allowing grass to grow slower and tougher, requiring much
less care.

Insects have been best controlled by other insects for millions of years,

and the lawn is no exception. Insecticides often kill more beneficial

insects than problem ones. Once the natural balance is destroyed, continued
reliance on insecticides will occur. This is also true of weed killers.

When a crabgrass stand is killed with an herbicide, there will still be
thousands of seeds ready to start anew.(31) In the long run, pesticides can
actually help the very pests they target by also killing their predators,

and their use becomes self-perpetuating. Until a natural balance is

restored, more and more will have to be spent each year on chemicals, and
resistant pests may also invade. Using alternative strategies will bring
better results and be kinder to the environment. Integrated Pest Management
gives simple, long-lasting solutions which require no chemicals, much less
money, and much less time and effort. Many alternatives not explored here
can be found in the books and articles listed at the end of this report.

What makes a plant a "weed" is often only a matter of opinion. For
instance, it was once a sign of prestige to have clover in a lawn. Their
flowers and silky green leaves were once prized by homeowners, as was
their

natural production of nitrogen fertiliser, and clover seed was sold by the
bushels, alone or mixed with grass seed. It wasn't until a chemical company
discovered a pesticide that killed clover but not always grass and launched
an enormous advertising campaign that clover became no longer
fashionable.

As a result, people today ignore its fine qualities, even though throughout
the 1950s it was "common as bluegrass".(33)

A growing list of over 9,000 Americans are participating in the National
Wildlife Federation Backyard Wildlife Habitat program. By growing tall
grasses, they attract a dazzling array of wildflowers, butterflies, and
birds, creating habitats that are the aesthetic match of any manicured
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lawn. Suggestions on what to plant to best attract wildlife can be obtained
from the Fish & Game Department of any state in the country.(34)

The lawn pesticide industry is a very recent creation by chemical firms to
expand the market for aging farm chemicals. These products are not
necessary for use on lawns and pose serious ecological and human health
risks that outweigh any benefits they offer. Integrated Pest Management
strategies offer alternatives that work better and have less harmful
effects. Proper legislation to protect the public regarding pesticide use

is still seriously insufficient.(35) Therefore, the responsibility rests on
the public to be the ultimate judge of what the acceptable levels of risk
will be for their families and environment.(4)
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destroy such weeds after a few years of herbicide application.[20]

Weed-wiping may also be used, where a wick wetted with herbicide is
suspended from a boom and dragged or rolled across the tops of the taller
weed plants. This allows treatment of taller grassland weeds by direct
contact without affecting related but desirable shorter plants in the
grassland sward beneath. The method has the benefit of avoiding spray
drift. In Wales, a scheme offering free weed-wiper hire was launched in

2015 in an effort to reduce the levels of MCPA in water courses.[21]

' Herbicides being sprayed from the
Misuse and misapplication . spray arms of a tractor in North
- Dakota.
Herbicide volatilisation or spray drift may result in herbicide affecting
neighboring fields or plants, particularly in windy conditions. Sometimes,
the wrong field or plants may be sprayed due to error.

Use politically, militarily, and in conflict

Health and environmental effects

Herbicides have widely variable toxicity in addition to acute toxicity from occupational exposure levels.

Some herbicides cause a range of health effects ranging from skin rashes to death. The pathway of attack can arise
from intentional or unintentional direct consumption, improper application resulting in the herbicide coming into
direct contact with people or wildlife, inhalation of aerial sprays, or food consumption prior to the labeled
preharvest interval. Under some conditions, certain herbicides can be transported via leaching or surface runoff to
contaminate groundwater or distant surface water sources. Generally, the conditions that promote herbicide
transport include intense storm events (particularly shortly after application) and soils with limited capacity to
adsorb or retain the herbicides. Herbicide properties that increase likelihood of transport include persistence

(resistance to degradation) and high water solubility.[22]

Phenoxy herbicides are often contaminated with dioxins such as TCDDIZ3]; research has suggested such

contamination results in a small rise in cancer risk after occupational exposure to these herbicides.[?*] Triazine
exposure has been implicated in a likely relationship to increased risk of breast cancer, although a causal

relationship remains unclear.[??

Herbicide manufacturers have at times made false or misleading claims about the safety of their products.
Chemical manufacturer Monsanto Company agreed to change its advertising after pressure from New York
attorney general Dennis Vacco; Vacco complained about misleading claims that its spray-on glyphosate-based
herbicides, including Roundup, were safer than table salt and "practically non-toxic" to mammals, birds, and fish

(though proof that this was ever said is hard to find).[26] Roundup is toxic and has resulted in death after being
ingested in quantities ranging from 85 to 200 ml, although it has also been ingested in quantities as large as 500 ml

with only mild or moderate symptoms.[?’] The manufacturer of Tordon 101 (Dow AgroSciences, owned by the
Dow Chemical Company) has claimed Tordon 101 has no effects on animals and insects,[?8] in spite of evidence
of strong carcinogenic activity of the active ingredient[2%] Picloram in studies on rats.[3]

The risk of Parkinson's disease has been shown to increase with occupational exposure to herbicides and
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pesticides.[31] The herbicide paraquat is suspected to be one such factor.[32]

All commercially sold, organic and nonorganic herbicides must be extensively tested prior to approval for sale and
labeling by the Environmental Protection Agency. However, because of the large number of herbicides in use,
concern regarding health effects is significant. In addition to health effects caused by herbicides themselves,
commercial herbicide mixtures often contain other chemicals, including inactive ingredients, which have negative
impacts on human health.

Ecological effects

Commercial herbicide use generally has negative impacts on bird populations, although the impacts are highly
variable and often require field studies to predict accurately. Laboratory studies have at times overestimated

negative impacts on birds due to toxicity, predicting serious problems that were not observed in the field.[33] Most
observed effects are due not to toxicity, but to habitat changes and the decreases in abundance of species on which
birds rely for food or shelter. Herbicide use in silviculture, used to favor certain types of growth following
clearcutting, can cause significant drops in bird populations. Even when herbicides which have low toxicity to

birds are used, they decrease the abundance of many types of vegetation on which the birds rely.3*! Herbicide use
in agriculture in Britain has been linked to a decline in seed-eating bird species which rely on the weeds killed by

the herbicides.[35] Heavy use of herbicides in neotropical agricultural areas has been one of many factors
implicated in limiting the usefulness of such agricultural land for wintering migratory birds.[36]

Frog populations may be affected negatively by the use of herbicides as well. While some studies have shown that

atrazine may be a teratogen, causing demasculinization in male frogs,[3’! the U.S. Environmental Protection
Agency (EPA) and its independent Scientific Advisory Panel (SAP) examined all available studies on this topic
and concluded that "atrazine does not adversely affect amphibian gonadal development based on a review of

laboratory and field studies."[38]

Scientific uncertainty of full extent of herbicide effects

The health and environmental effects of many herbicides is unknown, and even the scientific community often
disagrees on the risk. For example, a 1995 panel of 13 scientists reviewing studies on the carcinogenicity of 2,4-D

had divided opinions on the likelihood 2,4-D causes cancer in humans.[3%] As of 1992, studies on phenoxy
herbicides were too few to accurately assess the risk of many types of cancer from these herbicides, even though
evidence was stronger that exposure to these herbicides is associated with increased risk of soft tissue sarcoma and

non-Hodgkin lymphoma.[40] Furthermore, there is some suggestion that herbicides can play a role in sex reversal

of certain organisms that experience temperature-dependent sex determination, which could theoretically alter sex

ratios.[41]

Resistance

Weed resistance to herbicides has become a major concern in crop production worldwide.[18] Resistance to
herbicides is often attributed to lack of rotational programmes of herbicides and to continuous applications of

herbicides with the same sites of action.[1®] Thus, a true understanding of the sites of action of herbicides is
essential for strategic planning of herbicide-based weed control.[!8]

Plants have developed resistance to atrazine and to ALS-inhibitors, and more recently, to glyphosate herbicides.
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From Correspondent David Mattingly

GRIFFIN, Georgia (CNN) -- As the world's best golfers walk down
the lush green fairways of Augusta National Golf Club this weekend,
they are not likely to be wondering if there is an environmental cost
linked to the beautiful fairways they hope to conquer.

-+ Angusta National - Many people, however, have been looking into just that question

~ since the issue rose to prominence in the late 1980s. Golf

associations, agricultural researchers, grass roots environmental

groups, and the U.S. government are all investigating the effect of

- fertilizer and pesticide use on environments surrounding golf
courses.

In the past it was believed by golf course superintendents that high concentrations | Cohen

of fertilizers, herbicides, and insecticides were necessary to keep a course glowing
green, according to Stuart Cohen of Environmental and Turf Services, a turf
maintenance company. (77K AIFF sound or 77K WAV sound)

Concerns arose, though, that runoff and seepage from chemicals used for course
maintenance may get into public water sources, damaging the environment.

Golfing groups, led by the United States Golfing Association (USGA), say that runoff and seepage
from golf courses is really not much of a problem, and that they are addressing the concern in a
responsible manner.

They have some support from researchers. Preliminary findings from studies (partially funded by
the golfing industry) at the University of Georgia show that most chemicals applied to golf courses
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tend to stay there. The Georgia researchers say that golf course chemicals, if used properly, pose
little threat to the environment or public health.

~ Some environmental groups, however, feel that the industry and

- government are minimizing a situation that is faced by nearly

~ every community from coast to coast. They point out that a single
- course averages about a half ton of chemical pesticides a year, and
 there are approximately 12,000 golf courses in the United States.

"~ fertilizer

e © "The fact of the matter is the regulatory process does not protect
the pubhc The golf course mdustry knows that," said Jay Feldman of the National Association
Against the Misuse of Pesticides. "The vast majority of pesticides have not been fully tested under
the law, and risk-benefit standard under the federal law is simply not protecting human health and
the environment."

The golf industry says it is responding to those concerns with efforts to
make course maintenance a "greener" practice. Last month, 16 golf and
environmental organizations endorsed a set of environmental principles at
the second Conference on Golf and the Environment.

.. golfer

In addition, the USGA maintains a staff of about 15 people to develop new
methods of tending golf courses and new strains of grass requiring less
maintenance. They also seek alternatives to pesticides and herbicides, such
as using beneficial organisms to control pests. The USGA team's findings are used nationwide, on
park land and other areas as well as golf courses.

While they applaud research into alternatives, environmental activists still want stricter government
regulation.

And course superintendents, meanwhile, have to use what is available to keep their courses in shape
for events such as the Masters, for which the beauty of the course has become a trademark.

Related Sites

¢ CNN Interactive Sports

e U.S. Golf Association Green Section -- information on turf management
e National Coalition against the Misuse of Pesticides

o Turfgrass Links
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Abstract Go to:

Background

The golf course industry has a growing Latino work force. Little occupational health research has
addressed this work force. This paper examines golf course superintendents’ and Latino grounds
maintenance workers’ pesticide knowledge, beliefs, and safety training. In particular, it focuses on
knowledge of and adherence to OSHA Right-to-Know regulations.

Methods
In person, in-depth interviews were conducted with ten golf course superintendents in five states and
with sixteen Latino grounds maintenance workers in four states.

Results

Few superintendents were in compliance with Right-to-Know regulations or did pesticide safety
training with all of their workers. Few workers had any pesticide safety knowledge. Most safety training
on golf courses was rudimentary and focused on machine safety, and was usually conducted in the
off-season or on rainy days, not before workers were assigned tasks.

Conclusions

More Right-to-Know training is necessary for superintendents and grounds maintenance workers.
Culturally and linguistically appropriate Spanish language materials need to be developed or made more
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1do all the jobs which are done on the golf courses — except for spraying because you have to
know English in order to read the brochures which come with the fertilizers [FLW1].

Some workers said that they would not necessarily be able to read labels in Spanish since they had so
little education.

Any outside safety information was difficult to access:

Fortunately, I have the information [about pesticides], but a lot of people don t have it because
they don't know how to read and write, or they simply don t have the information about how to
apply those chemicals on hand [NCW4].

Though many organizations produce pesticide safety information, workers do not know how to get that
information. When they do, they cannot necessarily use the information because they are not able to
read it.

Besides problems with English, workers had trouble with golf course terminology in Spanish. Most
words associated with golf course and golf course maintenance do not have a translation to Spanish.
Certain activities could be approximated, but the words used depended on the native dialect of the
speaker. Other words were said in English or in Spanglish. Terminology differed between golf courses.
Some of the workers who were not Mexican differentiated between what they would call something and
what the Mexicans called it. One said it was sometimes hard to communicate with other workers:

But the thing is that in each country, people use different terms. And sometimes, I have to ask
someone from Mexico who works with me because I don't know and I have to repeat it because a
lot of them don 't understand my Spanish. Sometimes, we can t understand each other because we
all talk differently [FLW2].

Discussion Go to:

This study collected data from superintendents and workers across a range of states and types of golf
courses. Workers and superintendents generally had differing beliefs about training and views on
practices, though there were some commonalities (Table I). Few superintendents were knowledgeable
about or in compliance with federal pesticide safety regulation. Superintendents thought that most
workers used safety equipment, though it was not required because there had been few injuries reported.
They believed the training provided was adequate or the best they could provide due to the
communication barrier between them and their workers.

Table 1
Summary of findings (beliefs and practices) by interviewee status.

Workers wanted more information about chemicals they identified as dangerous, but superintendents
did not want to give them that information, did not have the means by which to communicate that
information, or did not think those chemicals dangerous. Workers received very little training in other
areas of golf course work. Most training was on the job, though many workers reported being shown
instructional videos that came with the equipment. These videos were sometimes in Spanish. Workers
identified occupational health hazards based on word of mouth and sensory information rather than by
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training. They judged the strength of a chemical by its smell. Many workers did not use safety
equipment, even it was provided.

Agriculture poses similar occupational health hazards to golf courses. More data are available about
farmworker and grower knowledge, beliefs, and training than about golf course workers and their
supervisors. In both industries workers are exposed to hazardous chemicals, motorized equipment, and
sharp tools; and there are often substantial communication barriers between workers and supervisors.
Golf course workers who had worked in agriculture said that they were better at their job and needed
less training because they had worked in agriculture. Farmworkers and golf course workers share
similar countries of origin, language skills, and educational attainment.

In agriculture, growers, like golf course superintendents, are responsible for training their workers; and
training is based largely on regulations and growers’ beliefs about workers’ health risks. Rao and
colleagues [2004] reported that North Carolina growers and extension agents, like golf course
superintendents, do not believe their employees to be in a great deal of danger from pesticides. Both
growers and golf course superintendents think that pesticides are not as dangerous as the general public
believes. Both groups also think that those who do not apply chemicals are not exposed to them. Both
growers and superintendents face the same training difficulties, and both say that PPE use is common
sense.

Farmworkers rely on the same word-of-mouth and cultural knowledge base as golf course workers. For
both groups, a chemical’s smell is indicative of its toxicity [Quandt et al., 1998; Rao et al., 2007]. Both
use milk as a folk remedy to treat acute symptoms of exposure [Réao et al., 2002]. Residual symptoms
may be attributed to folk illnesses, like susto, which may indicate a more severe exposure [Baer &
Penzell, 1993]. Like golf course workers, farmworkers often do not have access to information about
pesticides [Flocks et al.. 2007]. '

Because workers in both groups have little access to pesticide information, few workers know anything
about pesticides beyond the fact that they are dangerous [Quandt et al., 1998; Flocks et al., 2007]. They
trust that their supervisors keep them safe and know that they are not allowed to apply pesticides, so
golf course workers thought that any chemical they worked with was not a pesticide and relatively safe.
Therefore, they did not know to take post-exposure measures (i.e., showering immediately after work,
changing out of work clothes before they went in the house). Because they thought that chemicals they
handled were safe, they did not take precautions to prevent exposure (i.e., using a facemask, wearing a

long-sleeved shirt).

Latino workers may take greater risks than some non-Latino workers. A common belief among
farmworkers is that a person’s strength and size are protective when the person is exposed to pesticides
[Quandt et al., 1998; Rao et al., 2007]. Cultural expectations are that men, particularly strong men, can
tolerate a certain amount of symptoms and illness, so many farmworkers do not follow all safety
regulations, placing themselves at additional risk for injury [Hunt et al.. 1999]. Many golf course
workers said that younger men would not use provided safety equipment.

Federal regulations require compliance with OSHA Right-to-Know requirements as part of the Hazard
Communication Standard (HCS). Each workplace must have a written plan for training that describes
how requirements for labels and other forms of warning, MSDSs, and employee information and
training will be addressed. Supervisors must provide any information about a chemical that an
employee requests. Each employee who may be exposed to hazardous chemicals when working must be
provided information and trained prior to initial assignment to work with a hazardous chemical and
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whenever the hazard changes. Information and training may be done either by the individual chemical
or by categories of hazard. Workers should learn to read and understand such information, determine
how it can be obtained and used in their own workplaces, and understand the risks of exposure to the
chemicals in their workplace as well as how to protect themselves. The training program should ensure
comprehension [OSHA. 1996].

These results show that Right-to-Know regulations are not being followed by golf courses. All workers
on golf courses are exposed to hazardous chemicals, so all workers should receive thorough pesticide
training. All superintendents had an MSDS, but no workers mentioned anything like one when asked
about pesticides. Only superintendents in California specifically did Right-to-Know training. Right-
to-Know was the only federal regulation that most supervisors knew existed. Most thought they were in
compliance with the regulations. However, few seemed to know much about what the regulations
required or who was responsible for enforcing the regulations.

Golf course superintendents need better training in Right-to-Know procedures and pesticide safety.
Because they do not have this training, they do not know the mechanics of pesticide exposure. Workers
do not receive training about pesticides or PPE because their superintendents do not know that they
should be trained, so workers do not have the knowledge or equipment to protect themselves from
pesticide exposure. Superintendents need to understand the risks posed by pesticides and other
hazardous chemicals. Current training focuses primarily on equipment safety because the danger from
equipment is more apparent. Most effects from pesticides are long term, and acute symptoms rarely
occur while on the job [Baer & Penzell, 1993], so supervisors are not as aware of the danger posed by
pesticides as they are of that posed by equipment.

Barriers to training must also be taken into account. Considerable communication barriers were
demonstrated in this study and were part of the reason why Latino workers received as little training as
they did. Appropriate Spanish language training materials must be developed or made more widely
available. Superintendents should be made aware of these materials and other services to train their
Spanish-speaking workers.

Coupled with better training is better enforcement. Superintendents must train workers before they are
assigned work. Most who were interviewed relegated training to rainy days or to the off-season, and
many workers said they started work during the summer. Training should be equal for Latino and
non-Latino workers. All workers should receive the same information in a manner in which they
understand, and training materials should include information on pesticides and hazardous chemicals.
Many supervisors said that training their Spanish-speaking workers would be too difficult or expensive
and that these workers now receive training that is different from their English-speaking workers.
Enforcement should be great enough that supervisors are forced to find a way to train these workers.

An alternative to better pesticide safety training is pesticide elimination or using less toxic chemicals. In
the case of elimination, no workers would be routinely exposed to pesticides as they are now. However,
this is unlikely to happen in the near future, so better training should be adopted in the interim. Using
less toxic chemicals, though seemingly beneficial, may not hold the promise that seems likely. When
the city of San Francisco, California, switched to less hazardous chemicals for its public courses, it had
to use a larger volume of chemical to have the same effect. So the benefits of using a less dangerous
material may be nullified by increased exposure [Hawkes. 2010].

This research must be considered in light of the limitations common to qualitative research. Participants
were not selected randomly, so caution must be taken in generalizing results. Each in-depth interview is
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somewhat different, and not all questions are asked of all participants in the same way. However,
participants were recruited from several different states and many different golf courses. Interviewers
were trained, and their interviews were reviewed for quality. This study focused on Latino workers, and
so our conclusions and recommendations focus on this group of workers. This is not to suggest that
non-Latino golf course workers are less at risk for pesticide exposure and other occupational health
hazards. However, it is likely that different factors affect training and hazard exposure other workers
(e.g., English-speaking workers), so our findings should be interpreted in light of this.

More research is needed. Though this study revealed general attitudes of golf course workers and
superintendents, more specific information is needed on which to base educational materials for
superintendents and workers. Culturally, linguistically, and educationally appropriate pesticide safety
training programs need to be developed for golf course maintenance workers. Efforts are needed to
inform golf course superintendence about the exposure risks of all of their employees and of the need
for training all of their employees. Both further research and training need to be tailored to state-specific
extensions of the federal Right-to-Know regulations.

Notes ) ) Go to:
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The City of Houston, Texas, is getting creative with flood control, with new plans to use an old golf course to
store as much as 350 million gailons of storm water.

The City announced on Tuesday, 07 March, that it intends to convert the Inwood Forest Golf Course, a
223-acre site closed since 2007, into a series of 10 connected detention basins. It is hoped that plan will
mitigate flooding within the White Oak Bayou watershed.
SE* UTRERNER
L. RESEARCHADESIGN
Once complete the new detention basins will be able to hold 350 million gallons of storm water, almost 530
Olympic size pools worth of water, which is more water than the Houston Astrodome could hold.
N N v . . ADVERTISEMENT
The City purchased the 227-acre course in March 2011 for $9.3 million and spent $2.5 million building the first
two detention basins. With recent Council approval of an interlocal agreement, the City and Harris County
Flood Control District are now free to invest about $20 million to design and develop the remaining basins,
with the first phase slated to begin construction in 2018.

“After the design phase and masterplan study, we will have a better understanding of the basin layouts,
depths, and potential green space available for the community,” said Paresh Lad, Acting Deputy Assistant
Director for the Department of Public Works and Engineering’s Infrastructure Planning.

Harris County Flood Control District will oversee the construction and maintenance of the project. The Inwood S TOPF LmD

Storm Water Detention Basins will be located in the vicinity of Antoine Drive between Victory Drive and West flood defence systems
Gulf Bank Road. ———

This is the latest in a series of announcements regarding the city's plans for addressing flooding and
drainage. In January, the Mayor Sylvester Turner formed the Storm Water Action Team to expand

FLOODLIST DIRECTORY
maintenance capabilities and improve the movement of water from day-to-day storm events through
rehabilitation and upgrade of existing drainage infrastructure. Also in January, the mayor announced the City = Damage Restoration
of Houston would be stepping in to provide the funds needed to help expedite long-awaited flood relief = Elevation Certificates
projects along Brays, Hunting and White Oak Bayous. « Flood Risk Assessment

s« Pumps and Pumping

Houston was ravaged by floods in April 2016 after 12 inches (300 mm) of rain felt in 24 hours. Around 7,000
homes were damaged and 8 people died in what became known as the “Tax Day Flood”.
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Houston floods 22 April 2016. Photo: Sandra Amold, USACE Galveston District
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