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Following is our second set of responses to comments received ou the Conceptnal
Subdivision Plan (Yield Plan) and Preliminary Open Space Subdivision Plan,

As Attorney Brance pointed out in the last hearing session, the questions appropriate to
this phasc of the application process are three:

1. 'Whatis the yield (unit count) for a Conventional Plan?

2. Compared to a conventional plan, is an Open Space Subdivision the proper
development method for the property?

3. I am Open Space Subdivision is the proper development method, should the plan River
Sound proposes be revised in any way?
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L Respounse to Staff Comments — “Yield Plan”

In early 2002 the Planning Commission created a new zoning district with the goal of preserving as
much undeveloped land as possible, particularly land with sensitive natural and cultural resources.
The Commission opted to modify the existing Open Space Subdivision zoning regulation, because
the Zoning Commission was familiar with that regulation. The Planning Commission recognized,
however, that in order to have the new regulation work, it would need to remove those portions
which had previously discouraged applicants from proposing an open space plan in the past. The
most significant change involved removing the requirement that applicants conduct detailed on site
testing and full engineering for their conventional subdivision plans, which had been required to
determine the ‘yield’ of the property.

It was this very burdensome requirement that effectively discouraged any applicant from opting for
this design alternative, during the life of that prior regulation.

River Sound has developed a Yield Plan conforming to the Town’s newly modified regulation. This
plan does take info account the extensive on-site soil testing that is NOT officially required for
Conceptual Standard Plans. However, because River Sound opted to submit this information as part
of its application, the staff has performed a more stringent review of the Yield Plan than the new
ordinance language required or even intended to require. This review not only takes into account the
MABL requirements, exclusive of testing (as provided under the code), but also considers sile
features, such as stone walls, and existing trails -- features that are encouraged for consideration but
often sacrificed or modified in the conventional subdivision approval process,

In past conventional subdivision applications, the Commission and staff had only very limited tools
with which to review plans for properties containing resources such as stonewalls, scenic areas and
trails. When it was easy to do without losing lots, applicants generally modified their plans to
conform {o these requests. However if their lot yields could not be achieved, applicants typically
resisted these snggestions.

We believe River Sound is being subjected to a level of review more appropriate to conventional
plans submitted for actual approval - under the old regulations. This level of review is unnecessary
and inappropriate for developing yield plans. It is also contrary to the letter and the intent of the
Town’s new regulation, which does not require applicants to spend time and resources to modify,
sometimes in minute detail, Conceptual Standard Plans demonstrating protection of such features.

1t is the specific goal of the Open Space Plan — not of a conventional plan - to preserve the most
sensitive landscape elements and to subject them to a high level of scrutiny. Even though past
conventional applicant made some revisions atfempting to respond to such preservation issues, no
conventional plan can ever preserve such features as meaningfully as can an Open Space subdivision. |

An open space subdivision allows an applicant with the flexibility of layout and design in order to
preserve these areas. This is why River Sound has proposed the plan it has developed. This is where
scrutiny should occur, in general now, and in greater detail at the time of review of the Final Open
space Subdivision Plan.

Furthermore, no density bonus is provided in the Open Space Subdivisions Regulation. It has been
the history of conservation plans to receive such a bonus. This would normally be an incentive for an
applicant to propose an Open Space subdivision since it has been foreseen by the planning ‘



community that conservation plans preserve far greater landscape than does any conventional
subdivision.

The Zoning Enforcement Officer in her review comments of November 12, 2004 raised the question
whether each lot has demonstrated the ability to meet the requirements for the Minimum Area of
Buildable Land (MABL) as defined in Section 7.2 of the Zoning Regulations. For the purpose of the
Conceptual Standard Plan, cach MABL square is delineated on the plans and is clearly labeled.
Significantly, none of the MABL squares contain any wetlands, and all lots exclude wetlands from
calculation of minimum lot area.

All plans labeled SB-1 thru SB-69 clearly show steep slopes in excess of 20%. Slopes are clearly
delineated on the Legend of Sheet SB-1. In fact, slopes greater than 20% were not only measured
across 40 feet horizontally but also were measured between two-foot contours -- as generated by
detailed computer modeling.

All MABL squares meet the requirement limiting areas containing slopes greater than 20% as
delineated by this detailed analysis.

The applicant feels this is a very conservative approach. The bottom line is that all 293 lots meet or
exceed these criteria,

Additionally the issue of including the golf course in the conventional yield plan has been addressed
in responses submitted on November 10, 2004. It is not the purpose of the Conceptual Standard Plan
under the Town’s regulation to be a PROPOSAL for conventional development — either with or
without a golf course. The purpose of the Conceptual Standard Plan, under the Town’s codes, is
ONLY to “determine the number of lots that constitute a reasonable subdivision of the land
conforming to these [Zoning) Regulations and Subdivision Regulations (hereafter “total lots™)”.

The concerns associated with future development on the Pianta Parcel remain an item in question and
have been addressed by several reviewers. To clarify this matter the applicant has submiited an
Amended Statement of Use (dated 11/10/04) which was included in Section I of our Response to
Town Review Conmments dated November 10, 2004,

It should be remembered that the Pianta parcel was NOT included in the lot density calculation. It
will, however, be included within the PRD for the entire River Sound property, and is proposed for
cluster housing development under Section 55. The entry road and adjacent bike/pedestrian path are
both included as part of the Preliminary Open Space Plan.







11 Response to Staff Comments — Activity within Upland Review Areas

Under the Conceptual Standard Plan (yield plan) Town staff has raised the concern associated with
the amount of activity within the upland review areas and its permissibility with respect to the town’s
wetlands agencies regulatory authority. As a point of clarification we would like to make the
following points with respect to the yield plan:

1. There are no homes depicted within the 100’ review area
2. There are no septic systems within the 100’ review area
3. There is no clearing or grading for home lots within the upland review areas

In fact, the only disturbances within the upland review area are associated with roadway crossings
and potentially stormwater basins. This is consistent with passed subdivisions and site plans
approved — recently — by the wetlands agency. Past approved projects and their percent of
disturbance within the regulated area is as follows:

Pashbeshauke:
Area of 100° Upland Review Area: 28,517 sf
Total Disturbed of Upland Review Area: 3,484 sf (8.2% of Upland review area)

North Cove Crossing:
Area of 100” Upland Review Area: 56,822 sf
Total Disturbed of Upland Review Area: 30,115 sf (53.0% of Upland review area)

North Cove Landing:
Axea of 100° Upland Review Area: 18,176 sf
Total Disturbed of Upland Review Area: 7,678 sf (42.2% of Upland review area)

Jorgensen:
Area of 100’ Upland Review Area: 36,230 sf
Total Disturbed of Upland Review Area: 18,426 sf (50.8% of Upland review area)

The proposed yield plan is consistent with the past-approved projects.

The Preserve Yield Plan:
Total Upland Review Area: 233 AC
Total Disturbance of Upland Review Area: 9 acres (3.8 % of Upland Review Area)

The Purpose of this comparison is simply to demonstrate that the “yield plan” exceeds current

regulatory requirements and that the upland review area is not a “no build” area. In each of the

above examples the applicant was required to demonstrate that either no impact occurred or was
- mitigated. The same will occur with respect {o our open space subdivision plan.



SN

PHANVYHSIGHSVd

AL o v
OMI “HHOD 40 ADNYAMISH O SMkyy Kl

SUTIVE TN WHOD DNt IS WOa Zivd WO ] | -
) AW M) O e AT O L O B TR D20

e YO SPAOMAST, et B NI G 14 A S It T - N
HOUELINNGD Baintvad JCORRAPS 00 2L Ak TIATUY ONROET BIAL 1108 T

e e medie ew B0
AMDE AT CUL M QNN SY
YO GNMAA Drisng TRNKILY

FEL LD "MOIYH
Prrirt 3 oe 1
UDiasin modvan xoam 13}
ADGLLOENNOD 40 RV LS

a0, MOUUTI. i

ezl

Il YuTALINO Salad e anoe -~
Tial Mo dunve e e s TMla M RIS e e e e it . !
xven T WS Ror TR e T L Lot vt P v, 4 |ﬂ
e i w Gy v 1 2inoan st
ot Tk cich S . 8 oY N LY e e a0
- S WP AL TS oL sTavemis TV YAV MV R B Y "Lk \
LERC B R B el KIS TVI0L JHL W Y Py
AT L QL Jed 0vhYed redla Miag Kl Annees Th . l_
At 1y et
i fchun JOLLLS om0 LT e dari R b
NI L WA A (SRR e T IR THITH 25 AT T ,_

o LUty ) LR
04 #0M Ul 30 THHE KXHAID aARRLol) DR ¥ Wimcesd N 1 '2 .‘__ LUYRD LDttt g

P s et 2.5 ot 1
et e o B I S : e
st 0 e o i s i I . i

e oy S

. 3.
A1 DYNL e, Wbl sy "4 kR Tivia, Ko Ry o (TBAIE Qs XN (L
VIR 4 AL THlus AV ¥ TM_TOT

,
BT — \ LA
e LT T SRR T e | e
L —— N ;bl\..‘tlx! S
U I e ORI 30 O DAL D TV S AOMOLUOA Y ! s .,
e R o e AT S L S LrRnS . % S persOu,
i LML 2 TR AATAY R DL KD M Y | 3 - ~

NY¥Ia AMSAAUIInzw s

el
5 B
220

A e o WA X T T as,
{SBAENCS 0p el EIWOVLL 2 5L WY AT M K e R ]
R ARTRARTARRETER ) N 3 Il o

Tl ; Lirig 13 S00MEANS 0 - 0, = X 3
4 a’

WEINAES 0 oYy

A o Aty e B A
Ve T e NG
‘/F B .. ¥ L b
T R, _ fd,uw PR i
R R
L2 N

e

2 s 12 omans 1a

3

S W e

\ o - , i
/ Yoe yn_.na . Sy e &) R / Ty on Limuwers v HLam
. R u-l.h-.u.mﬂiill..,t.!!- Lo ART ¢ . ) e
: Ly o e M lwocker
Lt . 7 -ty P
- i Al AN e r
y DO WY W T L

_/ ﬂ T

s u&.i!.nT lllllll _..I....Ii

o L I T # ;
el . Tt A gty v
Pk St T P AT 2 N A

W

w 1
o UHD 4D Hidaalrs TK _
B oy _ Owoe sew dioum ez |

;
1.
W
4 o ) gt u W
t -y Ly TR
e e S e g
; o .
b, . 1oge 14
- - L
i3 | marmiel pity
'S (o w IV A TING ANKYT - o
AePe0 1D "MedHIAYS Ty / il :-"k‘uﬁf Q am — MK m -
W od wiwond vt ar W ™ [ra HIE- T
_—.DOHGE._ID(HI‘DI.\_ Al . ot s ]
oy ! P 3™ I i -
teseien . T er Z R I - A
e s
B, T |
L = CAR L Tl

- e
gt ) -
2 S A & el i i

P T s
: i s Eay
S = - . s kagul
5 DIt gy “r = h.tw\\ wTa B/ A 1
e e VSRR T D VR —— - ot = _— 74 L gy
2 Ve o - Tomnd Rk Wow
. vt 1400 $2ug) FASY e 0 apnl A et AM
LR £ HEDYS m-s / gy wunw-nm.m«?ﬂ L8 2} hd e s NGE Evunia ¢ sy e ok aa
von 00a o300m 3 . s .
NEPD L3 SOOBLAYE uTl R T S v ot A ..%.a.r..%.o a5y . ﬂziﬂ_:..m,ili AR S
y s did L "
T oo

o
e

TV 43 ‘O10UNO0 HIWLIALY ALY WM 82 R oam
A - 4 W L TUYOS W . WFTON s I, T YLD

e Yoo . . i - Mo T B Y P

g - . 4,53 1vion 33 Lo RS V0N LEOI NOLOR 1L B A had s

. *&r
T VARSI S e SRS AP NS4 B o

H
W n-wn(uj




‘SN

dA0O H1HON

T S s TSN T g T T | WA s R BT
- ) NOUDARISNOD Wed QSC 28 OL LON Nvld SHL B D TE KA [ L6 D 002 0 462 e 092 lon 937 5o bCY oA ﬁ : )
. _ . ETOTET R VAL nqnu..:u.d a1 5 0 204 . ﬂuﬁiﬂ@q@g SWENSJQ.-
. . .r AN FOSHII Y SN | SNVHIT M ATeaT TG T donive RYHTFER: SHNGS TROTNROT T IEEE
e " RO — 4 AN B AN, . 7N
: NUBSIAMO DRINGZ IOOIRAVE 10 FHL AR TENORGEY F , ..M.. : \\ )
LMD 3 TS YNNI HEENNOH BO DRAIOGH O TE , FZi ovinz 2 mdene] )
H Semﬂ.u.mh %ﬂnﬁ.ﬁg ﬁ% ,‘J‘%’fnﬂ.‘ S i -
"I REHCH *n.-. .’ \‘ 4 ‘ 2
3 %I 1 43 Dl LMENS W03 o KON UL 200 . . / =
et a0 g 01 e e s AAE ;" ‘ :
AhLniadine S0 B S WX G — ‘ ‘ | § ‘ 5
R Sau DT L
21—tk LR (b1 G WKV T NG 90 HIWEE KRN 1 i b”".. . ...‘ 4
NI TR W3 KT HACHR VHOOTR SO MY ANINOD T i '.‘ #ﬁ%‘ ) /i
o s s s o3 2048 S5 _ Ik ik
WATTIOH 1 OL BW A THFLTH ARSI Ko l s %, ..e_.'a.'_'."ﬁ g1 e
s o e BT S 8 (1 ) el i .m_.i?wl s
oo LS U5 Sy 5 A DAL S " /
. s tgansonie v | BTy ,—:0? I
R B TR e e et ! PR, ". YA
e it s . v 2t SR , o, .’00 a/;
e S e koo ¥ s 3

NED Gl
w1 S0 i Thakl G0 i AT e Pty
RS TSR V0D 8 VIR 4D AU “H AMA9 G

Con & awon 'Y DOIOR Wil ST ' AV IOALND Snov m
- L1 AN AR RO I0TRYT U0 W ORI D NORRISTE D bl

e a1 T ) 3 s U ool W fa
. . TL2R IQZIY WD CAOCDAGS. OX) aai > g &
. I LAY S G AT SO B o X e s 5 ) - i . ; 1 2
NI 40 TN Y W WS Tkl Y W | i pet 4 L 3 < Bk " 5
2 i = * & £ren
& TR D ¥ e 1 B, Y e g
L ~ o e W . 2, E A G ',
o e o et ey . ¥ e W -3 Ny 4 .
L 3 b ot NG AN = 3 - Y S fonk
5 s z R, g, % & M o I s £
T T R 'Y 3 v 2 \ v .
] Oclys LTl “ Sray, S Ty oY Than . 3 e, 7, B
. R e < 4 o v Y . - i, vy ;
) . . o Pt B £ s
Sy " AN i p .
* e A “ ! by A
SN . LA ]

i ] et Aavd k4 RN %,
AL i A N /
ity b - 53 oy ; .

S - )

;.,..,L. i VA v
|y S G I A A
¥ R0 Ay 18
= y oy y il
; A : 7 e
7o) o AE g,

e e v

A,
N e

L N, e
1

W

"‘\‘ﬁ‘e

~
WEUY] IOA LA TR —
OO L3, LR e
MGLIATTE donrd (otind )
R T S

ey Od -




LN

ONIANVT IAO0D HLHON

WA AL W
MOHNTR Ltk B
W] s MO T
Moetr] Fom sl ddix
RN DYUBHRUS £ T
NYOGAN A
MEATATH D TSN
TN

Sk s

awn
B ]
ol Azun

R

“JoAand AL A

PN RS NAOHS SOKRFUAR CAYTHE Dy G IlaN TYOLL s
T CIID 7

THor ROHLIA THONMEIAT UV BILI-ON 1L 300 ¢

0PN GAIDAT WYLV THL CHY TAliaiad O M
MOUYINNH MY Ofv STEA Koy A0 ON A BT, T

TG WUV
MV DAL e ey

e

| wOY 0L = GANVILEM 4O YadY -

NOLONNISNOD HO0H'C 35N 36 OL LON NYld SIHL

PR 1 & I -

ZD_nnPg, UNNGZ 305 MaAS TI0 FHL AY DRADDdY
b

SO Bel = VadY WIOL

.



SN

NISNIDHOr

SIEE pg-ven ool v fmy R ¥ . . ' o
SRl Tonrie dad] " SRR AR -t & m e o 1 4l 0 whad Ao Tnweash datemss (]
LNBUASNNES NOQEEL VS OT0 g 1 o e AN - wssaps sttt §1 4t g ips| ars otk bl Lns caliingg puv whlvs () -
Vou T pvHom . 2 : St v e e i sttt 2 by > Sedor roind 0 v A w L e oY o ey (g T TG 0 T S
T ONI 'TLIVIDOSSY S I 20 R : . s ST e Al s 0 10 T s TN cmn
" ) TOIYHS RAVD : . e b ST T T S iy y i = . Fhom A1 I BAL IV e d NOUSAT 1) DAY —
SO ALETD S ATYNOQH SNORY ; s LT 8 lid T ey Uvime i W8 WE BT 1 | vt ot s ot crtos e . e e o o Sy ) AL 0 Lk L PR L R ——,
I W T H et i BE A i bhidr O s Cl SR o TUA, TN oS T, o o
; NI NOSAODRS SRR R e . st & = s AR5 T e T s T e
P IGINGD IR UNY TOE093 0s " e s el 7 oot B B o Y B e oo
Tt AZNS AHTONACT o e %%ﬂ g : : ALY WHENDIE % 0 SLEMGARSTS L T Kk : -
T .Illtlzlf..Eum‘uuﬁ.!. Al PN e LIJTRLAT S M1 L A0 TIRGIRY GHY WY A 40 e .
iz o0 T v ] b ) WA WA TN HRIIATY D1 e 47 SGLIENE OGRS ThL ‘01 . W e T LIS
o ] s
L =k G Tk NE NG TRV STRYONICD Gngstts hOOEY y el s SHN AR BRI 8y
- -5 e . o108 WL Iictudan i s MDD S 0 LY OKY v ! o WS S.m._". 491 Tk Fldgal wy weld 4w (PR L AT WD 3 D
orea 3 i T U miid
\% 15 SOV 3L G el | . U D e T 1 ' e RS MR TR SRS e BV BN oo b e
- ol 29 M2l FHS Cniioed! gﬂn\wuﬁnlﬂu HOWYIO) WX % alTEhO A8 ATy GADaRd - Fhod Al
TNV MG IR DG HIKTET A r_.r TSI WROUVIATH OV FITTWID A v ;g?vﬁ_.u.—“h &_lﬁla. o Hﬁtﬁﬂuﬂlﬂu >
Y L ] LN AP sa 1 JONIN AN eTiva TR 61, MU R
by M 7 o P . IR St U WEAANTROT THL AIHLA T i S0lridae Smigd KL 40 TIV 6
P _1 A LTI L 4D 70 6D WA TS "
CLUDd L2170 TOA RO TR HRHL NI TLLSR OF Nt Bl Fsrd LM I8 9 LIRS WUCHED AN (RRGdo T
i e EILIATS 1 "B Pk, DY ORTER 0% i g 10 ISR 2050 4, L LA LY AT NG LG e G o VL IS OGKTY UGS T4, 10 SEFaCs ALDY o TIDIA
f . MOWYB0IN TV SHILG: AaON] ThL TH ARLD BL ) L NN
i | aTitint e ok Toine T 40 e i © GINGHGH ) SADTIoRE 5L ARG LW HOHED 40 T s ¥
: 16 AT MARYGNTD in e 2 M -
U STt R
o ) A B9 003 D IPITIL MY ONRMERNT 10 MUY S S0\ ok e T aUMAGHID “Anad vt T T
Ay S5 C s AW T Gl GRS e YOIV 10 THL "0 a0 NS THL K04 w1 L TINYROGA R W Wi v GHTY KEVET G0N L
g Gbi 4 A9 O ATVATIGS SRATIRAD W) QMR ST 9 T L roaden e < WeTImERE MEE
N - i St NERIATTL TV oY SRANATAL "R T InIRATENG S Wl v PR 113 LT (S G FA TR T v YL e P
e aend  otiman AN KOG CGIANTID WIS A a0 ST Gy G LTSS st O -
ALY Bl N LD AR RIS N D AT oI rs o iwo) vy BT
\) f./.%.. .,.nwx.__.._.. .Smﬁﬂmﬁuﬁﬂ. SR B Tty i Ok Ty w4 G T et 1 AN T AL aflatad JJANN B 40 VI L IR Y
— . &...n@.. AR, .\ ?::ﬁ%hﬂ{o.gzqsbtm.rrsgwcxsg . ,Er.ﬂ(:rfu.._.ga.BBr.rwulss!;
o ~.. . ary - e e TRy ATl Oy Ty Kbz amin AT TR M LKL G D1 avd S04 Ml YN, KGHS S+
i . AR I 4 AR o ibbe
N i -~ N L — g 2 S OIS s NI U A8 GTH R 3TN KRGS TP SN T
. | L 2ANAICE ¥ K SRl SRR . R s caian
A b.ﬁh:.SA . . ggz%qsvgézkaﬁmﬁ,ﬁzﬁ.qa Eﬂnﬁﬂ. 4 - TSE'BJ oOr MOA HOWERY O e T S
e v o s TNUINAIE 0 1AW L 40, LI B b SHe Lok TR O ' (1 N DMIATTI T G YW W CHAEATS "MLk b 804 T
PPy IS e S0, Ay o Saivescach 1 bl iniamny ) 9 il St i NS el TS
G ST WSS Tai¥ el PALYSTL ani, SiliCns i) Zas Aoeig | K et 030 B 10 AReARYROOr A ATASAAL o
s L HECATH] 40 WITIIR DA MY TR CrGale Y 1 WL b2 T, . ) . e~
DA . LD D St 'L WOH T D “0maned T (s The WS
: 7 GRDMIN M VST Q. Qi G4 G s G T4 1 0 ALarmie

..E?ne
AT 4 I3kt T A R WD 00UNG IO DO T Wi
R i, KA T B 8 WU 40 A0 40 L T
. . 100 DA LSV JUATTI
TN RS RS T ATAK KIVD 7 W 0 WIATS G
. X L gy A,
48 Ut N 0N V. ANiad O Mo S i TR
I T Il WO I JAKLTANG a8
NPOL 5t 4YA 40 D3 UOULIVIZ APt S KAZOAGD &

T e

£

fs

T LS R = =
S 44 2005 2t e | cmh o
o w7 BT

i

HEY

Febrrits cem g ]






I1I.

Response to Public Comment - On Site Flora and Fauna Studies

This response has been prepared by Michael Klein and James Cowen of Environmental Planning
Services, West Hartford , CT.

Geoff Hammerson- It is unfortunate that Dr. Hammerson delivered his comments to the Board and

public prior to reading our reports, which address his concerns. As you heard, EPS has been
conducting biological surveys at the site for the past two growing seasons, starting in April of 2003,
and concluding in August o£ 2004. My staff and I have spent approximately 200 hours on the
detailed surveys, not including initial reconnaissance surveys, incidental observations during other
work, wetland delineation and functional assessment at the Pianta property, etc. As your attomey has
pointed out, the issues before your Commission are limited in scope, as follows:

1.

What is the yield (unit count) for a Conventional Plan?

2. Compared to a conventional plan, is an Open Space Subdivision the proper
development method for the property?

3.

If an Open Space Subdivision is the proper development method, should the plan

River Sound proposes be revised in any way?

The biological survey provides more than enough detail to support your deliberations on those three

issues.

With respect fo his specific comments, we would note the following:

*

The wildlife and plant survey work is NOT preliminary or cursory in nature. We have
identified individuals of approximately 500 different species at the site. This level of detail
in support of a proposed development in Connecticut is unprecedented in my experience.

The avian survey was completed using a very specific and scientifically defensible protacol,
at the appropriate season to identify breeding birds. Thirty-four (34) survey stations were
occupied on five (5) transects across the site. The bird survey route covered approximately
thirty (30) miles across the property.

Given the relatively uniform, second-growth forest cover at the site, the survey effort was
appropriate 1o describe the bird use af the site. As noted in the report

“the protocol was designed to maximize species and individuals detected. This is
appropriate for determining avian diversity and density on a site but is not the best
protocol for long-term population studies. Long-term studies must set survey points
that do not change from year to year and are not based upon bird activity but rather
on a set location. This study was designed for a short-term appraisal of avian species
on the subject property. The early June time frame chosen for this survey protocol
ensures that virtually all breeding birds migrating through Connecticut have passed
by and the locally breeding birds are producing maximum levels of song and
territorial defense. It is generally assumed that any singing male detected represents
the occurrence of a breeding pair of that avian species. For diurnal species activity is
greatest during the period of dawn till approximately 9:30AM. This is particulatly
true for avian vocalizations, which constitutes the great majority of collectable data.
So each route was covered as early in the day as possible and all routes except one
were completed prior to 9:30AM. Each survey point entailed remaining at the point
and recording all bird activity detected over a 10 minute span. No prompting was
used fo clicit responses. All recorded data was visually observed activity or



*

vocalizations. For nocturnal species the site was walked between 3:00AM and dawn
and owl and nightjar imitations and recordings werc used fo elicit responses.”

An invertebrate survey was not performed. This is not required under your regulations, and
beyond the scope of the biological surveys typically performed in support of detailed site
design, let alone an approval of a preliminary Open Space subdivision concept. Furthermore,
listed invertebrates are typically associated with rare plant communities. The vast majority of
this site is second growth mixed hardwood forest, maintained utility right-of-way, and
forested (Red Maple) wetlands. These are very common plant communities in Connecticut.
We are not proposing any work in the Atlantic White Cedar Swamp or in Pequot Swamp
Pond, the only uncommon habitat types present. Since these habitats will be preserved, their
mvertebrate fauna will also be preserved,

CFE’s reliance on the Natural Diversity Database (NDDB) and the 1999 ERT report to
suppozt their contention that state-listed plants occur at the site is incorrect. The ERT report
1s based on the NDDB maps, which document occurrences at random locations within 2000’
diameter disks. Some of these disks intersect the site. This does not indicate a documented
occurrence of a listed species at the site, merely that there is an historic or current record
within approximately 2000 feet of the site. The documentation provided by the NDDB
makes it clear that their data is not a substitute for detailed, site-specific surveys. We have
completed those surveys, and reported the results. The Open Space plan can be developed
with no adverse impact on state-listed plants or animals.

Richard Snarski- We will show the location of Carex lupuliformis that the DEP identified as a

“historical record” on the Preliminary Open Space Plan, when it is revised in response to all of the
Town’s comments. We were aware of the previous sighting at Vernal Pool 17 and surveyed the area
on several occasions. We were not able to re-confirm the prior sighting. No work is planned in that
arca (or any of the locations at which we confirmed C, lupuliformis in 2003 or 2004). With respect
to its location, distribution, and conservation status at this site, and in the State as a whole, we would
note the following:

S

All of the locations we identified at the site were in full sun or partial shade. The more
robust populations were in full sun. The distribution of this plant shifts between patches of
optimal habilat as the forest canopy closes and opens up in response to logging, forest fires,
post-agricultural succession, etc.

Because of this facet of its ecology, we would expect that this is one of the taxa at the site
that would respond positively to the change in forest cover associated with the development
of the golf course at the site. The population in the managed right-of-way area will provide
a stable seed source for natural dispersal throughout the site, and the canopy removal in the
“play-over” areas will provide the habitat.

The listing status of C. lupuliformis has changed since the ERT report was submitted.
Enough additional populations were identified in Connecticut to allow this plant to be
removed from Endangered status, and downlisted to Special Concern. Mr. Cowen from my
office has identified two populations, himself, in the last two years. One is in Newtown and
the other is in Marlborough (indicating wide-ranging distribution in Connecticut). The
Newtown population was reported to the state Natural Diversity Database as required at the
cnd of 2003 and the Marlborough population will be included in our required 2004 year-end
report (it was identified only (his year, and thus has not yet been factored inio the
determination of the plant’s status).







1V.  Responmse to Public Comment — Turf Management
This response has been prepared by Stuart Cohen, PhD of Environmental & Turf Services, Inc

The purpose of this response is to address, briefly, several concerns and questions that were raised
within our area of expertise. The subjects follow in fthe approximate order in which they were raised
in the hearing. 1 belicve these issues are only indirectly related to the Preliminary Open Space Plan
questions being considered by the Board.

The Feasibility of ”Organic” Golf Courses. The opposite of ‘organic’ is not automatically
‘environmentally destiuctive’. There is a wide range of possible approaches between these two
polarities. We feel strongly that the advantages of providing a purely ‘organic’ approach need to
be carefully weighed against the disadvantages—and every case is different. In the case of the
Preserve, an approach that uses a combination of ‘organic’ and other EPA- approved products is
the recommended approach.

We advocate the use of several different “organic” products as part of a good integrated pest
management program. However, it is not feasible to maintain a high quality, frequently used golf
course in this region of the country that exclusively uses “organic” products. We produced a white
paper on this issue for a project in New York (Cohen et al., 2002 (attached), and we reached the same
conclusion for that project. We cstimate that no more than 0.1% of the nation’s 18,300 golf courses
are truly organic. (I have visited the two-year-old Martha’s Vineyard organic golf course indicated
in opposition testimony. It has required extensive use of tractors to apply ‘organic’ products, the
traffic has impacted the turf, and disease and weed pressure is evident.)

Pesticide Inert Ingredients. It was stated that pesticide inert ingredients are not regulated. This is not
true (FFederal Register, 52, pp. 13305£%, 4/22/87 (attached)). It was stated that formaldehyde is one of
the permitted inerts. This is no longer true (www.epa.gov/opprd001/inerts/.). It was stated that
xylene is an inert. Xylene is still listed as an inert, but it is highly unlikely that it would be a
component of any product applied to turf at The Preserve. Voluntary phase-out of xylene use in turf
pesticides began approximately 10 years ago, and all or almost all golf turf pesticides are applied in
water solutions or as granular products.

Soils. A concern was raised that the microbial population of the forested soils will change after the
conversion to a golf course. This is likely true, but it is a phenomenon that has likely occmred
countless times when forested arcas have been successfully converted to farmland, golf courses,
playing fields, etc. The reverse process also occurs during forest re-growth following a forest fire
and during post-agricultural succession. It may be a fact, but it does not constitute environmental
conecern.

Native Grasses. Concerns were expressed that native vegetation planned for the site may not be truly
native. An exiensive mitigation plant list is appended to the biological survey submitted by
Environmental Planning Services into the hearing record. In addition, the same speaker asked
whether soil amendments would be used for the native vegetation. It is possible that some nutrients
as well as some water might be needed for the establishment of some of the plants in the far roughs
and out-of-play areas, depending on site-specific soil chemistry, but no amendments nor water would
be nceded once the plants are established. Native vegetation restoration is an environmentally sound
program that 1s successfully implemented at golf courses nationwide.
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EXECUTIVE SUMMARY

The Town of Stony Point is consiructing an upscale, 18-hole golf course in
Rockland County, New York. It is designed by Jacobson Golf Course Design. It s
intended fo be a high-end, public, daily-fee facility.

The Town desires to operate the golf course in an environmentally sound
manner. To that end, Clough Harbour drafted a turf managemen_t plan that was
reviewed by Dr. Petrovic at Cornell. The Town also asked us to examine whether it
would be feasible to manage this golf course with no synthetic pesticides or fertilizers
while using only natural organic materials. Thus the purpose of this white paper is to
explore that option, o

Under the federal pesficide law, a pesticide is “any substance or mixture of
substances intended for preventing, destroying, repelling, or mitigating any pest.” Thus
naturally organic products can be considered pesticides as well as synthetic organics.

Turf managers must keep in mind the fact that soil and turf are part of an
ecosystem. Thus decisions about particular pesticides and fertilizers should be made
as part of a holistic approach to turf management.

Less than 0.1% of the nation’s 17,100 golf courses have a reputation as being all
organic and pesticide free. In fact, a much smaller subset of this fraction is truly
peéticide free. We could find no golf course that is pesticide free, has a good quality
playing surface, and carries a substantial amount of play. With one exception, none of
the pesticide-free facilities carry anything close to the 50,000 rounds/yr anticipated for
this facility.*

* Statement revised 11/7/02.

i € Environmental & Turf Services, Inc.




However, there are many naturally organic products on the market that cén‘ play
an important role in an effective integrated pest management pfogram. For example, |
the microbial fungicide BioTrek® has worked well in the past against three diseases
likely to be a problem at the Stony Point golf course. Similarly, the parasitic nematode
product Exhibit® may be effactive against insect grubs at the site. Seven other natural
organic pesticide products are recommended herein.

There is a very large number of natural organic products on the market.
Unfortunately, rigorous scientific testing results are not available for many or most of
these products, so their use should be viewed with intelligent skepticism for this high-
end facility. The.products we recommend are backed up by years of experience andfor
sclentific studies. They are meant to be used as part of, not as a replacement for, a
holistic integrated pest management program. Pesticide-free is not a viable opti'on, but
sound environmental stewardship is.

ii ® Environmental & Turf Services, Inc.



I INTRODUCTION AND PURPOSE

~ The Town of Stony Point is constructing an upscale, 18-hole golf course in
Rockland County, New York. Itis designed by Jacobson Golf Course Design.
According to the DEIS, 50,000 rounds/yr are anticipated.

The 295-acre site is generally rolling to hilly. It is on a town-owned parcel, which
is bound to the west by the Palisades Interstate Parkway, to the south by Willow Grove
Road (County Road 84), to the east by Knapp Road, and to the north by Pyngyp Drive.

The Town desires to maintain the golf course in a manner that is both
agronomically and environmentally sound. To that end, the Town retained Clough,
Harbour & Associates to draft a Turf Management Program. The Town also retained
Dr. Marty Petrovic {Cornell) to peer-review the plan, and his comments have been
incorporated.

There has been an increasing focus the [ast 10 years on ‘organic’ turf
management. The goal of using natural[y~baséd products is laudable, and in many
cases doable. However, other factors to consider are the extent to which the ‘organic’
products impact the environment, the budget, labor (additional hours), and whether the
resulting turf quality is appropriate for the target level of play. Regarding the latter
- factor, an additional consideration for daily fee courses is a potential reduction in
revenues in the event that the quality of the playing surface declines.

However, this 'white paper’ focuses' more on the scientific and technical issues
regarding organic golf course management and, for the most part, leaves the
cost/benefit énaEyses for others. Thus the purpose of this study is to summatrize the
state of the science regarding natural ‘organic’ golf course management, to report on
some golf courses that are managed with no synthetic fertilizers nor synthetic

pesticides, and to recommend an ‘organics’-based program for inclusion in the golf
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: corurs'e’s management plan. In addition, important terms are defined prior to the

technical review.




t. DEFINITIONS OF KEY TERMINOLOGY

It is critical that anyone involved in this issue have the correct understanding of
key terminology. In this public, and often emotional debate, there is always room for
respectful disagreemént. But communication will be unsuccessful unless there is an
agreement on tﬁe meanings of the terms that are being debated. Thus this section
provides a framework for the rest of the report.

A What is a Pesticide?

A pesticide is "any substance or mixture of substances intended for preventing,
destroying, repelling, or mitigating any pest” ($2(u) of the Federal Insectibide, Fungicide,
and Rodenticide Act (FIFRA) (7 U.S. Code 3'3136(11)); The definition also includes plant

growth regulators.

Thus federally regulated pesticides include herbicides, toilet bowl disinfectants,
insect sex attractants (pheromones), fungicides, insect repellents, insecticides, and a
wide variety of other natural and synthetic products, including certain microbes.

Consequently, claims that certain golf courses are pesticide free are often incorrect.
B. Organic Turf Management

The approach to organic turf management is not based on any one product;
rather, it can be thought of as a systems approach to managing turf and soil ecology in
a sustainable manner. The recent book by Sachs and Luff (2002) does a good job
describing the soil ecosystem as well as the concept of sustainable management. The
volume edited by Leslie (1994) takes an even broader approach, and contains chapters
written by scientific experts on a variety of topics that would help one reduce pesticide
inputs: e.g, the use of turfgrasses that contain endophytic fungi which impart natural

insect resistance (Hull, et al.; and Fraser and Breen); the use of turfgrass cutivars that
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can withstand close mowing while growi'ﬁg a strong root system through prostrate
growth (Hull, et al.); and the importance of soil nutrition management (Peacock).

A key to this discussion, as well as this paper, is the use of the term “organic.”
Following are some definitions that complete the remainder of the framework for this

papén
1. What Does “Organic” Mean?

The only scientifically rigorous definition of the term.can be found in the field of
chemistry: “organic” refers to a compound of carbon. Ultimately, all carbon-based
compounds are derived from iife forms. For example, the carbon backbone of the
polyvinyl chloride in pipes can be synthesized from components 6f natural gas and/or
petroleum cracking (ethylene), plus chlorine. The natural gas and pétro!eum arise from
decayed living material. ' -

For the last 30 years or so, however, the word has become a fuzzy term of art
that-can mean different things to different people. Some aitempts have been made,
however, to standardize the definitions, as follows.

2, Organic Fertilizers

The following definitions have been adopted by the Association of American
Ptant Food Control Officials and will be used here.

Natural Organic Fetilizer. “Materials derived from either piant or animal products

containing one or more elemenis {other than carbon, hydrogen and oxygen)
which are essential for plant growth. These materials may be subjected to
biological degradation processes under normal conditions of aging, rainfall, sun-

curing, air drying, composting, rofting, enzymatic, or anaerobic/aerobic bacterial
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. actidn, or any combination of these. These materialis shall not be mixéd with
synthetic materials or changed in any physical or chemical manner from their
initial state except by manipulations such as drying, cooking, 'chopping, grinding,
shredding, hydrolysis, or pelleting.” (Definition T-13; AAPFCO 2002)

Organic Fertilizer. “A material containing carbon and one or more elements other
than hydrogen and oxygen essential for plant growth.” (Definition T-12; AAPFCO.
2002) This can include natural organics as well as synthetic organics.

3. Natural Organic Pesticides

There appears to he né standard, technically valid definition of this term in the
context in which it is usually used. For example, everyone would agree that an extract.
of red peppers would fit the definition. But would there be uniform agfeement on
potassium salts of fatty acids, which are the saponified (hydroloyzed) products of
natural soaps? To most people, “organic pésticide” connotes nontoxic; yet natural
products such as rotenone, nicotine, and pyrethrums can be highly toxic to mammais
and/for aquatic organisms. The Merriam-Webster dictionary adopts the chemist's
definition implied in; subsection B(1) above: “a pesticide whose active component is an
organic compound or a mixture of organic compounds.”

The U.S. EPA recognizes a class of pesticides called “biopesticides”
(www.epa.govlpesticides/biopeéticides; 2/27/02). They consist of microbes (e.g.,
bacteria and fungi), geneiically engineered plant-incorporated protectants, and
biochemical pesticides such as pheromones. The latter category (biochemicals) are
usually close or identical to their naturally-occurring couriterparts but they are
synthetically derived. |



“In this ‘paper', we interpret the term “natural organic pesticides” to include those
- pesticides derived from natural materials with only the degree of processing specified
above at the end of the definition of “natural organic fertilizer”; i.e., drying, cooking, etc.



. THE STATE OF THE SCIENCE

" This section summarizes key aspects of the scientific literature regarding organic

pest management at golf courses.
A. Scientific Studies vs. Anecdotes

Purveyors of organic pesti.cides and fertilizers can be quick to publicize anecdotal
evidence that their product 'works, but positive results from controlled scientific studies
are often lacking. One of the foremost researchers on natural organic turf management
products Dr. Erlc Nelson (Corneli) was recently quoted as saying, “There are too many
compantes with products that have no research to back their claims and that
discourages [golf course] supermtendents " (Ostmeyer, 1999).

A good scientific study will help ensure that a positive engrience with a product
is not an anomaly and can be replicated, it will examine the range of field conditions
conducive to product efficacy, and it will attémpt to elucidate the mechanism of action to
enhance our knowledge of how and why the product works or doesn’t work. Anecdotal
rreports generally do not meet these three goals. A related problem with anecdotal
reports is that one cannot be sure that a positive result following the use of a product
was due to the product, and not some other factor. For example, the discussion of the
Bethpage study below (1V(A)) describes how six greens that received a Iayér of
compoét in the fall experienced no snow mold damage, but the ‘control’ greens also
experienced no snow mold damage. Anecdotal reports usﬁally do not compare the
results of {reated areas with untreated controls.

The most reliable scientific studies are published in the peer-reviewed literature,
e.¢., Crop Science and Phytopathology. In this process, the research paper is subject
to a rigorous review by typically three anonymous reviewers who question and criticize

heavily, ensuring the science stands up to the standards of the field. Anecdotal
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evidence is subjected to no such scrutiny. The next most reliable sources after peer-
reviewed journals are university bulletins and research reports from the USGA and

uhiversities.

Most of the discussions and recommendations below are based on technical
articles written by researchers and people that direct the research. in addition, we also
apply some of the experience we have had with over 100 golf course projects.

Generally, we assign a higher priority to _field results over lab resuits.
B. Organic Successes and Failures in the Field

The chief sponsor of scientific research on alternatives to synthetic chemical

. pesticides is probably the U.S. Golf Association (USGA). This is part of the USGA’s
pragram on integrated pést management (IPM). For example, itiéf'éated $947,409 to
researchers on this topic from 1996 to 1998. The other principal funding source is the
producers of the products. In almost all cases, the research is done by university
scientists. The principal centers for this research have been Cornell, U. Kentucky, U.
Georgia, U. Florida, Rutgers, and N.C. State. A good recent review of USGA-

sponsored research in this area can be found in Kenna and Snow (2000).

The following discussion is organized into the topics of disease, insect, and weed

suppression.
1. Disease Control
Disease management will be critical at this course due to its location and the

anticipation that 50,000 roundsfyr will be played. More rounds playéd leads to more

stress on the golf course, which can then lead to greater disease potential.



* The two main types of natural-based disease control agents in turf management
are microbial agents and natural organic fertilizers. There are also many biostimulant

products on the market.

Microbial Agents and Innoculants. There have been many lab successes |n this
area, but few at the golf course scale. A wide variety of diseases have been studied:
brown patch, dollar spot, pythium blight, pythium root rot, red thread, southern blight,
take-all patch, typhula blight, summer patch, and spring dead spot (Kenna and Show,
2000; Nelson, 1997). '

Most of these products are unsuccessful at the golf course scale, for several
reasons. First, the product must be an effective antagonist against the plant pathogen.
These discoveries are usually made in the lab after much investigation.

Second, the product must be delivered to the target site.- This may add

" constraints such as the need for an 6n#site fermentation reactor, or limiting applications
to twilight or dawn when the microbes would not be harmed by.the sun’s ultraviolet rays.
Further, some microbes may only be effective if they are delivered to the plant's root

system, which is more challenging than routine foliar applications.

The final issue is competition. The introduced microbe must compete with the
native popufétions. Nelson (1997) has tentatively reported that sustained microbial
populations must usually exceed 1 million cells per gram of soil in order to effectively
control disease. (Putling green sandy soils typically have 600,000,000 to greater than 1
billion colony forming units (CFUs) per gram of soll (Kenna, 2001).) This requires
repeated applications, sometimes as often as daily, which adds to overall management
costs.

Currently, the product BioTrek® (Trichoderma harzianum) is the microbial producf

with the best track record for control of dollar spot, brown patch, and pythium, three
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diseases likely to ocsur at the Stony Point Golf Course. The microbial fsrmentation
system Bio-Ject® might be considered at some time in the future for the control of dollar
spot and brown patch if Wo conditions obtain: a fertigation system is instailed, and a
Cornell turf extension scientist feels confident it would be successful at this site.

Natural Organic Fertilizers/Compost Products. It is clear, based on the literature
and our experience, that natural organic fertilizers can be very beneficial to turfgrass.

They constitute a slow-release form of nitrogen, as well as phosphorus potassnum and
trace elements. However, a course that relies exclusively on these products forits
source of nitrogen will lose a valuable tool by not using small amounts of synthetic water
soluble nitrbgen sdurc_es. Small amounts (spodn feeding) of these prodUcts may even
be preferable to hatural produsts in hot, humid conditions from an environmentél and an

agronomic perspective.

There is more variability in results, however, when compost is used to prevent
and/or treat disease. There have been many success stories (e.g., Craft and Nelson,
19986; Sachs and Luff, 2002). However, there have _beén many failures as well. For
example, a recent three-year study of disease occurrence and intensity in creeping
bentgrass - - a common golf course turf - - found no benefits to mixed benefits from
seven natural fertilizers and composts compared with urea and sulfur-coated urea
(Davis and Dernoeden, 2002) The focus was on dollar spot, a disease likely to occur
on the Bethpage golf course. These results were qualitatively similar to earher results
by Landschoot and McNitt (1997).

| See also the experience encountered by the Bethpage researchers regarding the
use of compost to control snow mold in section IV(A) below.

In general, the lessons to be learned from a large body of data and experience

are as follows:
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. compost can be a good source of N, and it can contribute to the overall
health of the turf/soil ecosystem;

. it can effectively control various turfgrass diseases;

. its success 7in disease control is variable, and depends on the formulation
and processing of the particular product, the site-specific conditions, and
possibly other factors. ‘

There is no consensus that compost tea can reliably and effectively control
turfgrass diseases. '

Biostimulants. Biostimulants include plant hormones, enzymes, carbohydrates,
soil inoculants and conditioners, seaweed preparations, and other products. in most
cases, the manufaéturer can make a case that the ingredients are usually part of a
heaithy soil systém. The assumption then follows that these components must be
added to the system. 1t is difficult to establish whether these 'products work well as
fertilizers, and it is even more difficult to establish whether these products suppress
turfgrass diseases (M. Nelson, 1998, E. Nelson, 1997). Many superintehdehts believe
these preparations have helped their courses, However, turf researchers have found
little efficacy data to support the claims. In the case of the plant hormones, there is
even a concern that their application may be harmful (Nelson, 1998). |

2, Insect Control
There are many natural organic products that can effectiveiy cbntrol insects,. We

recommend seven in Table 1. ltis likely that only one or two synthetic insecticides

would be needed to supplement this list.
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3.  Weed Conirol

There are very few naturally organic herbicides that would be appropriaté and
efficacious for a good quality golf course. Table 1 lists one product that seems to be
effective for Poa annua (annual bluegrass) control (Xpo®), although, like most biocontrol
agents, its effectiveness must bc—; examined on a site-specific basis.

Corn gluten has been fouted as a naturally organic pre-emergent herbicide,
* which can also serve as a nitrogen source (e.g., Sachs and Luff, 2000). However, we
- do not feel it could be a successful herbicide for this golf course. -

Although thé presence of weeds ih any fairway is unavoidable, the principles of

~ 1IPM require that the initial primary focus on weed control be on the underlying
conditions that lead to the weeds. For example, Neal (1994 (Cornell)) discusses
conditions conducive to growth of weeds, as does Table 5.2 in Sachs and Luff (2002),
which is adapted from a Vermont table developed by Bosworth. However, it is certain
that the use of synthetic chemical herbicides wili be necessary at this high-end, daily fee

)

goif course.
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V. SOME-REPRESEN"I‘ATIVE CASE STUDIES,
A. Cornell Bethpage Golf Course Study

The U.S. Golf Associatidn (USGA\) has been funding a mt_;lti~yeér turf
management research project at a golf course in Bethpage State Park. The projectis a
partnership betweén Cornell University, Bethpage State Park, and the USGA.- The
- objective of the study is to compare three ways to manage peéts:

1. unrestricted use of registéred pesticides in accordance with the product
labelling;

2. integrated pest management(IF’M) with reduced pesticide use; and

3. . anon-chemical approach using biological controls ahd cultur_a[ practices

only {(Grant, 2001; Grant & Rossi, 2001).

This study is being done at the Bethpage Green Course on Long Island. The
focus is on the 18 greens on that course. Each of the three treatment regimes Iiéted
above is further delineated into one of two cultural management regimes, current
standard'and,alternative cultural practices, e.g., increased mowing heights. The three
greens managed with unrestricted use of registered pesticides and current standard
cultural prabtices are being managed similar to {he Bethpage Black Course, which will
host the U.S. Open next month.

This is an excellent study that has much relevance to Stony Point for the
following reasons. The three pesticide treatment regimes are all being done at the
same site, rather than being scattered among different golf courses, which is the case

when one compares anecdotal evidence from different superintendents. Two Cornell
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scientists help ensure overall study quality. Finally, the involvement of Cornell heips

increase the chances that the IPM and no-synthetic pesticide greens will succeed.

There was little difference early in the season among the different treatment
regimes regarding insect, weed, and disease impacts. By August, however, all six hon-
_chemical greens had failed. Two were closed, and the other four greens should have
been closed in September, but that did not happen due to “concern for golfer
dissatisfaction." The principal problems were the diseases dollar spot, anthracnose,
rhizoctonia, and septoria. This often led to thin tuﬁ, which was then invaded by weeds.

Regarding economic impacts, the authors state the following.

“Implementation of this project has probably already impacted the
reputatisn and perhaps the revenues of the Green Course. Outings on
the Green Course were canceivled after the temporary greens were )
established on 2 holes in late August. Bethpage State Park luckily has the
unique situation of having 5 contiguous golf courses. The park

- superintendent believes that most golfers who are aware of and are upset

~ by conditions on the Green Course, simply play an alternate Bethpage
course. A solitary golf course with piaying' conditions similar to our non-
chemical treatments would likely lose customers.”

The good news is that the six greens in the IPM regime were successful.
Pesticide use was reduced by approximately one third, relative to the unrestricted
greens, yet the turf quality was similar. ‘ , -

In a recent update, Dr. F. Rossi (personal communication) stated that compost
‘was applied in the fall to the non-chemical greens to prevent snow mold. The results
were not favorable. The treated greens suffered from yellow patch disease, and the
other greens did not. Although snow mold was not a problem, it was not a problem on
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Many areas of our golf course, including specific turfgrass conditioning, -
would be considered unacceptable at a high-end public golf facility. |

Question: Why can't you operate the club all organic?

Answer: The weather in the San Francis_colare_a greétly influences the
turfgrass. The course is 107 years old. Fairways were nevér replaced
during the reconstruction and contain a mixed population of ryegrass,
bluegrass kikuyugrass, and some common bermudagrass mixed with
broadleaf weeds. We would find the restrictions (mcludlng fert:hzer) to be
‘almost impossible to meet. We continue to work with our IPM program
and do our hest to limit pfoduct use. | '

Question: How would you compare your facility to, say, a high-end public |
- experience? -

Answer: We do not even attempt to compare ourselves with local area
public facilities. We charge the same rates but our playing conditions, _
including mowing heights, are different. Our comment cards are horrible.
We will never achieve championship quality on our course nor do we even
try. We are able to compéte solely because we are part of the national -

park service. We do not find ourselves reaching out to the core golfing
group. | '

7. Resort at Squaw Creek

Much of the following information was obtained through an interview with
Superintendent Mike Carlson (May, 2002).
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The Resort at Squaw Creek’s Robert Trent Jones Jr. Champlonshlp GoEf Course
is a hlgh -end, daily-fee golf course located in the Sierra Nevada mountain range near
Lake Tahoe, California. Built in 1991 and managed by Benchmark Hospltailty, the
Resbrt at Squaw Creek has been cited by Golf Magazine as one of the “Top Ten
Courses You Can Play” in 1993. The golf colurse has Penncross greens and tees, and
bluegrass/fescue fairways. About 14,000 to 18,000 roundé of golf are played annualily
in the five mbnth long playing season (Iate'MayA through late October).”

The golf course was approved as a peétk:ide—free golf course as part of the
permitting conditions. However, the golf course is not considered ‘organic’ because of
the use of synthetic fertilizers. (The superintendent is currently in the process of shifting'
to the use of organic fertilizers.) Also p'art of the permit conditions was the
implementation of a comprehensive ground Water monitoring program that consists of
33 wells costing about $75K per year. The major concern during the permitting of the
golf course was the protection of the drinking waier aquifér located near the golf course.

The‘ Resort at Squaw Creek sits in a valley surrounded by mountains, at an
elevation of 6200 ft. This area enjoys cool, dry summers which lead to very low pest
pressures. The major pest problem comes from snow mold every spring. About 60-
70% of greens are damaged, and a total of 2 to 5 acres of turf are damaged depending ‘
- on the amount of snowfall. Areas of the golf course have needed resodding due to
snow mold damage. Other than a few weeds and cutworms, there are no other pest
pressures.

The superintendent (Mike Carlson) has had difficulty controlling unacceptable
pest damage in this low pest pressure area and has had to apply a herbicide
(Confront®) for the first time last year Hue to unacceptable broadleaf weeds.
Additionally, the golf course has réquested approval to use a fungicide (azoxystrobin) to
control the snow mold damage encountered every spring.
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When discussing the use of pesticides to control pest- outbreaks, Mike Carlson
stated that he “doesn’t think you could do it without the use of pesticides”, especially in
an area like New York, in which pest pressures are very high.

A golf review website (www.courseguide.gol'fweb'.com) had reviews from 14
golfers who played the course. While reviews were highly variable, most players
complimented the overall beauty a“nd design of the golf course. However, many golfers
commented that there was bad turf damage (specifically to the greens) from the |

~ previous winter. The avérage course rating was a 6.5 out of 10, with ratings rénging
from 4 t0 8.9, - |
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V. NATURAL ORGANIC FERTILIZERS AND ORGANIC PESTIC!DES FOR THE
STONY POINT GOLF COURSE

A.  Pesticides

Table 1 includ‘es several newly introduced organic turfgrass pesticides,
biorational biopesticides, and several newly registered products under the EPA “safer”
(reduced risk) pesticide program. Bio pest control agents are naturally occurring or
genetically modified agents that are d:stlnguished from conventlonal chemical pestlmdes
by their unique ‘modes of action, low use volumes, and target species speczﬂcaty There
are two major categories of bio pest control agents: the biochemical pest control ‘agents
and the microbiél pest control agents. At the risk of confusing the reader, there are also
biological prdducts that are living organisms, e.g., parasitic wasps and parasitic
nematodes, ' o

Biochemical Pest Control Agents

> The chemical must exfiibit a mode of action other than direct toxicity in the target
pest (e.g. growth regulation, mating disrupt'ion attraction). Pesticides such as
strychnine, rotenone, nicotine, and pyrethrin which exhibit direct toxicity, are not
considered biochemical pest control agents; and

> A biochemical must be naturally occurring, or if the chemical is synthesized by
man, then it must be structurally identicat to a haturally oocurring chemical. Fora
synthetic chemical to be identical in chemical structure to a naturally occurring

- chemical, the molecular structure of the major component of the synthetic

chemical must be the same as the molecular'structure of the naturally occurring
analog. Minor differences between the sterochemical isomer ratios (found in the
naturally occurring compound compared fo the synthetic compound) will normally
not rule out a chemical being classified as a biochemical pest control agent -
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unless an isomer is found to have significantly different toxicologica'l properties

than another isomer.

The criteria to be used to determine whether the chemical is a biochemical pest

- control agent include:

»  the chemical and thicologicai significance of the differences in chemical
. structure;
> the mode of action of the synthetic analog in the target species as compared to

the mode of action of the naturally occurring compound;

» - differences in toxicity between the naturally oceurring chemical and the synthetic

analog (Food and Agriculture Organization of the United Nations, 1988).

Table 1. Biorational Pesticides |
7  Rate of Projected Total Areas
Common Name Application Number of {- Material Treated
‘ : Applications per Ac
Azadirachtin Turplex® (Neem) 0.70 2 x'slyr 1.40 TGF
Bacillus thuringiensis Bio-bit® 0.25 - 2 X'sfyr 0.50 FPR SR
Heterorhabditis bacteriophora Cruiser® 1.00 or 2 x'slyr 2.000r FPRSR
- 1.5 BiAc 3.0 B/Ac
Myrothecium verrucariat DiTerra-WDG® TBD 18D TBD TGF
" Parasltic Nematodes* Exhibit®, 1 BfAc 2 X'styr 2 BlAc TG
BioShield®, ‘
BioVector 355®
Potassium Salts of Fatty Acids® M-Pede®, others 1.35 2 X'styr 2.70 FPRSR
Spinosad , Conserve® 0.50 2 x'shyr 100 | TGF
Xanthomonas campestris Xpo/Biojecl® 1 gallAc 11 X'sfyr 11.00 TG
Trichoderma Harzianum Companionf 0.75 1 X'slyr 0.75 TGF
Bio-Trek®

t Newly available biological nematicide for turfgrass. Reglstration and proposed rates pending.

¥ Includes the parasitic nemalode products containing: Heterorhabditls bacteriophora, Steinnernema glaseriand S.

carpocapsae.

# Non selective herbicide for use as a spot treatment only in Primary and Secondary Roughs,




Biostimulant/stress managemeht products will be bonsidered for use on an as-
needed basis. Many products are available and can be used when soil testing and
monitoring detail the need for alternative strategies. Some serve fo iricrease the plants’
~ability to resist disease pressures and environmental stress. Others can be useful for
enhancement of soi! microbes and/or drainagé Redu-cing stress and activating
beneficial soil microorganisms, in turn, serve to increase the turfgrass’ ability to counter
disease, weeds and insects, reduclng the need for pesticides. However con5|dermg
the lack of scnentafsc data on many of these products, we recommend that the
: supenntendent seek the advice of the Cornell turf extensmn advisor or an experienced '
agronomist before applying these products with the exceptlon of the followsng

The following materials are intended to provide stress-specific assistance In the
management of turfgrass, and to assist the golf course superintendent in the reduction
of pesticide usage. These alternative materials are particularly useful in the '
maintenance of high traffic areas such as tees and greens. As time progresses and the
soil ages, the use of these modification materials may prove to be particularly beneficial

for turfgrass hardiness.

The following is a short fist of biostimulant/stress management products
specifically produced for the turfgrass industry. The list contains a couple of products
that were introduced during the formative years of the integrated pest management
(IPM) movement. Initially, some of these materials were introduced to the turfgrass
market with limited research and/or scientific studiés. However, as more and more golf
facilities were introduced to the benefits of these materials, additional science and
research was conducted by the universities offering specific guidance to the golf course
superintendent. |

Bovamura is a liquid organic manure fertilizer that promotes deep root

development and encourages tillering. It may be used for root development on newly
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sodded areas. It supports the development of sdii microorganisms and transforms

nutrients to usable plant food. It is manufactured by the PBl Gordon Corboration.

Bio.Trek 22G now renamed Companion with the active ingredient Trichoderma
Harzianum is the first commercially available biological disease control agent for
turfgrass in the United States. The product is registered and suitable as a partial
substitute for some turfgrass fungicides. The product is produced by Wilbur-Ellis in
Fresno, California and is currently undergoing a label change for registration ‘as
Companion®. '

Bio-Safe Organic 3 in 1 attacks insects by plugging their breathing tubes and
causing asphyxiation.: The product is regiétered for fleas, ticks, coékro'aches, ants,
scorpions, aphids, and beetles. The material is produced by American Wel!neés, Inc. In
Carroliton, Georgia. | R

_ Cruiser is a bioinsecticide containing the host seeking Heterorhabditis
bacteriophora {Hb) nematodes for effective control of Japanese beetle larvae and other
white grubs in turf and flower beds. The product is produced by Ecogen, Inc.

Eco Soil Systems, Inc. produces a microbial injection golf course program for

- disease managément, plant growth enhancement, sodium reduction and nematode
suppression. The Bioject BioReactor is rented on an annual basis to inject large
quantities of beneficial microbes directly into the golf course irrigation system." A
developed strain of Pseudomonas aureofaceans plays an important role in the reduction
of fungal diseases. Tx-1 plays an important role in the reduction of fungal disease.
Azospirillum brasilense micro-organisms are used to incorporate N, and release
ammdnia (NH,) and nitrate (NO,). The presence of Azosbiri!ium provides for healthier
turf through nitrogen fixation, production of plant growth regulators, and colonization on
the rhizoplane. '
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Eboleon is an organic deodorizer and neutralizer. This product stabilizes | _
compounds so they are not re-released into the atmospheré. it is manufactured by the

Epoleon Corporation of America.

Essential contains a high percentage of carbon-rich organic materials and humic
acid. The product contains intermediate metabolites, metabolites, simple sugars,
péptides amino acids, enzymes and amides, humate, fignin, organic chealates and
cellulose fiber, all found in the natural stages of organic matter decomposntlon The
product is manufactured by Growth Products®.

Green-Releaf produces a group of naturai microbes that form a symbiotic
relationship with plant roots. Plant performance is enhanced by facilitating the uptake of
nutrients and water while SImultaneoust aiding in pathogen defense. The products

assist with reducing fraditional fungicide applications.

GroZone is a calcined clay soil conditioner for the root zone. The material
retains moisture to minimize stress from provlongedAdroughts and reduces watei'ing
requirements. It helps to increase nutrient retention, prevent compaction and creates a
strong environment fdr heaithy roots. Itis manufactured by the American Colloid
Company.

Isolite porous ceramic is a root zone modification material designed to improve
water conservation and inbrease capillary porosity. it provides a low cation exchange
capacity that will not tie up nutriehts and helps to leach salts. It is typically used as a
soil amendment during construction or aerification. 1t is manufactured by the Innova
Corporation, an affiliate of Sumitomo Corporation of America.

Netlon mesh element may be used to increase macro-pores. The mesh is used

to increase strength and pfovide increased stability on slopes. The filaments also open
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continuous pore space and 'may be a potential amendment that may bej rototilled into
the soil. Itis manufactured by Netlon, Ltd. England.

NoburN is an organic wetting agent that loosens compacted soils. It helps to
alleviate localized dry spots and hydrophobic conditions but does hqt have to be
watered in, unlike synthetic wetting agent materials. it is derived from the desert Yucba
plant and is manufactured by Roots Inc,

Organica, Inc. produces plant growth activators, insect control agents, humic
acids, Ensecficidal soaps and seaweed and kélp activators, The products are designed
to assist turfg'ras_s,managers with alternative control égenfs. The company furnishes
substantial information on product evaluation and fiel_d trials, with evaluations and teét
results for agricultural and greenhouse pests, The company is actively seeking V
expansion within the tqrfgrass industry and has been working in New York for specifié
pest controls in agriculture and rélated food crop activity.

PanaSea and PanaSea Plus use liquefied sea plant extract to stimulate root
growth and aid in the reduction of thétch, Natural growth hormones (cytokinin) work to
make the turfgrass more resistant to stress. The product works to speed release of the
lemma during seed germination. Itis manufactured by Emerald Isle Ltd.

: PZ is @ synthetic polymer which acts as a water absorbent and retention material.
This can be used to help raise the waterholding capacity and help lower the bulk density
of the soil. Itis distributed by Broadleaf Industries.

Pro%/Oxygen Plus provides oxygen to control stress encountered with anaerobic
soils. There are several groups of anaerobic microorganisms which are pathogenic in
plants. These organisms thrive in the absence of oxygen. The release of oxygen into
the soil environment is a practical method for control. It is manufactured by Plant

Research Laboratories.
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Profile is a ceramic product engineered to solve and prevent soil problems. - |
Profile increases water retention and nutrient hoiding because of the capillary pores and
the cation exchange capacity. The product improves root zones by adding water,
nutrient, and air hold'ing capacity. Itis designed to be used during construction, after

aerification or to improve topdressing blends.

Sand-Aid is a natura.I organic sea plant soil conditioner. It may be used td
decrease nutrient leaching and increase fertilizer efficiency. it may be incorporated into
the soll mix of new green construction or applied as a topdressing constituent. It is also
manufactured by Emerald Isle Ltd. '

Spectrum is a mix of 24 species of live beneficial micro-organisms containing
beneficial acids and amino acids that assist with decompbsition of the soil and allows
the plant to create greater resistance to pathogens and pests. The product is produced
by Tainio Technology & Technique, inc. in Cheney, Washington. The company '
produces a series of biological sofi amendment and turf care products.

Turftech Il uses nitrogen fixing bacteria (cyanobacteria) and may contribute as
much as one pound of nitrogen per 1,000 scjuare feet over a 60 day period. It may help
to suppress disease causing fungi and bacteria and reduce the need to apply additional
forms of nitrogen. Normal phosphorous and potassium is still required. Itis
manufactured by Soil Teéhnoiogies Corporation. |

While each of the products above offers important cb_ntributions to biostimulation
and stress management, they are u'sefui only within a comprehensive testing and
conditioning program.- Soil, plant tissue and water quality should be tested at least twice
a year to obtain an ongoing evé!uaﬁon of the nutrient and electrolytic balance. Testing
will also provide answers on sodium cohtent, pH, etc. of the soil which will guide the

maintenance staff on the use of soil enhancements.
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. For example, the presence df apH imbalance can make nuirient supplies
unavailable through chemical insolubility or fixation.- When this condition is found, the
proper answer may be to address the pH level rather than fo increase nutrients.
Similarly, adequate nitrogen is needed to produce rapid enough growth to recover from
traffic associated with play. Too much nitrogen, on the other hand, can increase thatch
and create thin cell walls resulting in susceptibility to certain fungus. In the spring and
fall, higher quantities of phosphorous are needed to increase root depth and mass.

. Higher potassium is needed in the summer to increase cell wall thickness. Too little -
nitrogen, potassium, 'phosphorous,' micronutriénts, etc., can lead to'diseaée, which then

| requires more fungicides. All of these factors influence the selection of soil

enhancements just as they determine the choice of fertilizers or other management

chemicals.
B.  Compost Used as Topdress Material

The discussion in section IH{B){1) above should be consulted first if compo'st is to
+ be used to treat or prevent diseases.

A 1/4 inch 50/50 (sandlcofnpost) topdress layer, covering a 5,000 ft* gréen, will
require ~1yd® of compost material. Ensuring a good quality, disease suppressive
compost requires a certain amount of analysis (at least until one gains ample
experience) to determine if it is within acceptable parameters. These tests inciude
measurements of organic matter, pH, conductivity, respiration, nitrate, nitrite, sulfide,
ammonium, ammonia, C:N ratio, and biological activity (Saché and Luff, 2002). When
applying compost as a topdressing material on putting greens bﬂilt to the United States
Golf Association (USGA) specifications, additional security measures must achieve the
proper “bridging and permeability” thaf is baserd on the phyéical and particle size testing
parameters. We recommend the following additional soil and compost safety screening

measures:
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All sands used in the blehding process with compost materiaié must be of the
same particle size, uniformity and distribution, as sands that were used in

meeting the rootzone recommendations of the USGA.

Additional soil testing should be conducted to determihe bulk density and the

influence of the other organic matter sources.
The saturated conductivity should fall within the normal range per USGA.

Peat and compost should be free of sticks, stones, and other debris and comply
with the following: Peat shall have a total ash content of less than or equal {0
15% and a moisture content of 40 to 70%. A compost should have a total ash
content on no more than 40% , should be proven to be nonphytotoxic, and has
preferably been aged for one year. The ratio of sand, topsoil, and peat or
compost shall be based on laboratory testing and perfbrmance criteria defined in

these specificiatons.

The root zone mixture should have an organic matter content of 0.7 to 3% on a
dry weight basis, as determined by Method 1 of ASTM F-1647. The sand-soil-
peat or compost should be mixed off-site to a uniform consistency (Hummel, .
1998). | '
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Table 2. Particle Size Dfstr_ibutibn of USGA Root Zone Mix
- (Turf Diagnostics & Design, Olathe, KS)

Recommendation (by weight)

Name Particle Diameter
Fine Gravel 2.0-3.4 mm Not more than 10% of the total particles in
- this range, including a maximum of 3% fine
, gravel (preferably none)
Very Coarse Sand 1.0-2.0 mm N
Coarse Sand 0.5-1.0 mm Minimum of 80% of the particles must fall in
this range- 1
Medium Sand 0.25 - 0.50 mm
Fine Sand 0.15-0.25 mm Not more than 20% of the patticles may fall
- . Jwithin this range :
Very Fine Sand 1 0.05-0.45mm - |Nof more than 5%
Silt 0.002 - 0.05 mm Not more than 5%
Clay less than 0.002 mm Not more than 3%
Total Fines Very fine sand + silt + clay |Less than or equal to 10%
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We investigated seven gblf courses that were alleged to be chemicé!—free : _
courses, in addition to Cornell's épecial study at Bethpage. We suspéct this re‘presents
at least half of all such courses in North America. (There are 17,100 golf courses in the
U.S.) In every case, the course conditions were not close to the goal for Stony Pbint
and/or the rounds played are only a fraction of what is projected for this golf course. In
addition, at least three of the courses used one or more chemical pesticides in 2001.

~ The overall wéight of evidence indicates that a chemical—free-approach fo the
~ Stony Point Golf Course would not be feasible, but that an IPM approach should work. |
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