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Massachusetts Estuaries Project

Watershed Nitrogen Loading from Lawn Fertilizer Applications
within the Town of Orleans

L. M. White & B. L. Howes
Coastal Systems Program
School for Marine Science and Technology, UMD

INTRODUCTION

The primary ecological threat to the estuaries and bays associated with the Town of Orleans 1s
degradation resulting from nutrient enrichment. At present, regions within the Town’s major
embayments are showing nutrient related habitat quality degradation. Loading of the critical
eutrophying nutrient, nitrogen, to the embayment waters has been greatly increased over the past
few decades. As build-out continues, associated increases in nitrogen loading will hikely turther
degrade these estuarine habitats and resources, unless nitrogen management 1s implemented.

Typically, plant nutrients in waters exist largely as nitrogen and phosphorous and originate from
a variety of sources within the surrounding watersheds. In saltwater systems, nitrogen 1§
commonly the nutrient that regulates plant growth, and excessive amounts cause declining
habitat health and eutrophication. As a component of watershed management, the quantitication
of nitrogen loading rates 1s essential in order to determine appropriate management measures.
The nitrogen loading to these salt water systems, like almost ail embayments m southeastern
Massachusetts results primarily from on-site disposal of wastewater, with lawn fertilizer,
stormwater, and atmospheric deposition being important, but secondary contributors. The Town
of Orleans does not currently have centralized wastewater treatment, although septage is treated
at the Tri-Town Facility. The Town of Orleans has recognized the critical issue of mtrogen
management and its relation to the quality of its coastal resources and has been working with the
Massachusetts Estuaries Project to establish the level of nitrogen loading which will maintain its
estuarine resources for its citizens. The Massachusetts Estuaries Project (MEP), through the
University of Massachusetts — Dartmouth School of Marine Science and Technology (SMAST)
is also providing the scientific and technical support to the Massachusetts L¢partment of
Environmental Protection (DEP) for the development and implementation of policies on nitrogen
sensitive embayments and the determination of nitrogen loadings supportive of estuaring
resources 0 support nitrogen management planning and implementation.
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The formation of critical working linkages between local communities and the MEP has
made it possible for the DEP and SMAST to proceed with the development and
implementation of local watershed management plans for the effective control and
management of the nutrients flowing to sensitive coastal estuaries. Controlling and
managing nutrient loads results in improvements in water quality and estuarine health with
o direct influence on local economic sectors such as tourism, property values and the
<hellfish and finfish industries. The present study was conducted in partnership between
the Town of Orleans Wastewater Steering Committee and the Massachusefts Estuaries
Project. The purpose was to strengthen the quantitative assessment and management
modeling, which is currently underway by the MEP. Specifically, to refine estimates of the
nitrogen loading to the Town's estuaries resulting from Jawn fertilizer applications within
their surrounding watersheds. The effort is part of a regional survey of lawn fertilizer
usage to support the application of the MEP Linked Watershed-Embayment Management
Model for developing nitrogen management targets for the gstuaries of southeastern
Massachusetts.

Residential lawn fertilizer use can be an important contributor to the mass flux of nitrogen into
an estuary. Residential fertilizer use is regarded by many as an obvious, easily traced, and
affordably managed source of nitrogen. However, assessment reports on nitrogen contributed to
estuarine waters resulting from application of lawn fertilizers are often based on assumptions
and/or limited databases and sample sets, and lack substantive site-specific validation. The
estimate of nitrogen loading to the aquifer is the integrated result of five factors:

Number of fertilizer applications per household per year

Lawn area (size)

Nitrogen added per unit lawn area

Leaching rate, the percent of applied nitrogen reaching groundwater

Attenunation, or loss of nitrogen during transport through the aquifer to the receiving
walers

e e

A current assumption in most nitrogen loading models regarding fertilizer use is that all homes
apply fertilizer, which means that fertilizer is applied to each lawn within the watershed at
proscribed levels each year. This assumption lacks the basis of definitive research data and has
been found by the MEP to overestimate fertilizer nitrogen loads 11 most communifies.
Furthermore, this overestimation may cause errors in management plans, as it results 1n both an
over-estimate of land-based nitrogen loads and diminishes the relative importance of other
sources. Because watershed management requires a large investment of municipal resources, it
is clear that each nitrogen source must be accurately determined to allow proper prioritization of
management alternatives.

The focus of the Orleans Lawn Fertilizer Survey is to determine the amount of fertilizer apphied
to an average residential lawn on an annual basis within the Town of Orleans. This nitrogen
loading term will be used, in concert with the loadings from the other nitrogen sources, by the
Massachusetts Estuaries Project to determine both the total land-derived nitrogen load to cach of
the Town’s estuaries. In addition, these data incorporated into the MEP analysis, will allow
determination of the relative importance of nitrogen from lawn fertilization to the total watershed
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nitrogen and suppott accuraie nitrogen management alternatives. This survey is yet another
example of the partoership between the Town of Orleans and the MEP to protect/restore the
coastal systems of Orleans.

METHODS

To refine the determination of the contribution of nitrogen from residential lawn fertilizers to the
receiving estuarine waters associated with the Town of Orleans, a fertilizer use survey was
conducted throughout the Town in 2003. Door-to-door resident interviews were conducted from
July to September, as this period maximizes data capture from both year-round and seasonal
residents. The interviews were conducted by 14 volunteers, trained by SMAST, on a randomly
selected sample of households. Each interview centered on the presentation of a pre-designed
and pre-tested questionnaire. The same questionnaire was used in all interviews and was
consistent with previous SMAST surveys. The structure of the questionnatre was designed to
enable the researcher to acquire as much qualitative and quantitative information on application-
related nitrogen loading parameters,  The primary objective was 10 quantify individual
houschold fertilizer use. A secondary objective was to assess the likelibood of success of
education as a means of managing nitrogen inputs through residential fertilizer usage, sho uld 1t
be needed.

There were essentially two parts to the survey completed for each house lot (Appendix A). The
first part consisted of 22 questions presented to the resident by the volunteer regarding household
fertilizer use, attitades, and lot location. The second part consisted of four observations (notes),
completed by the volunteer, which considered: 1.) lawn size, 2.) the existence of a buffer strip,
and 3.) housing density. Average lawn size 18 a parameter in the determination of nitrogen
loading from lawns to groundwater. Buffer strips work to impede the surface runoff from lawns
and may increase the percentage of nitrogen attenuated. Housing density was recorded in order
to determine whether or not there is a relationship between density and the use of fertilizer.
Because houses located in high-density areas tend to have smaller lawns, density may also affect
the degree of lawn care and thus the amount of fertilizer used.

Survey Assumptions

A number of assumptions were accepted in this study regarding the parameters measured by the
survey. Some were inherent in the questions presented to residents as part of the personal
interviews. The most critical and necessary inherent assumption was that residents were
knowledgeable concerning their use and application of lawn fertilizer. Other assumptions, such

as those regarding leach rate and attenuation, were accepted based on literature review and lack
of site-speciiic data.

A number of assumptions were made by the researcher regarding the responses of the residents
to the personal interview questions. For instance, a degree of accuracy was assumed for all
inquiries, especially questions regarding the number of years the respondent resided on Cape
Cod, the number of years the respondent resided in the present house, and age of the house. This
assumption of accuracy is unavoidable and inherent in all surveys.
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Two assumptions were made in this study regarding the number of applications per housechold
per year. The first assumption was that the resident responding to the personal survey question
about the number of lawn fertilizer applications per year was knowledgeable in this regard. The
possibility exists that this was not always the case, as not all respondents applied fertihzer
hemselves. However, the researcher is confident that the responses regarding this question were
accurate. The second assumption involved the knowledge of the resident concerning the number
of applications made by professional lawn care companies. It was assumed that each resident
who engaged a professional lawn care company had adequate knowledge of the amount of times
said company applied fertilizer each year. In order to increase the accuracy of this data set for

this parameter, professional lawn care companics were contacted as part of the lawn fertilizer use
study.

Volunteers were asked to measure three parameters to the best of their ability: lawn size, bufier
strip existence, and housing density. However, there were no established methods of
measurement included in this study for these parameters. Therefore, data sets for each parameter
may lack consistency, as each volunteer may have differed in his/her method of measurement.
Considering this, these data sets were still considered valuable for the creation of general
comparisons and trends of use, as well as data base accretion for lawn fertilizer use.

There were a number of questions included in the survey which addressed attitudes towards
fertilizer use and fertilizer use practice. It was assumed in this study that respondents were
truthful to the best of their knowledge when answering these questions. It was also assumed that
the respondents had no bias towards the volunteer or the intent of the survey.



RESULTS

Lawn Fertilizer Usage

In 2003 the Town of Orleans Wastewater Steering Committee partnered with the Massachusetts
Estuaries Project (MEP) to refine estimates of the nitrogen loading to the Town’s estuaries
resulting from lawn fertilizer applications within their sutrounding watersheds. Fourteen
volunteers from the Town were trained by SMAST staff and given the standardized survey form
developed for this purpose by SMAST. The effort is part of a regional survey of lawn fertilizer
usage to support the application of the MEP Linked Watershed- Embayment Management Model
for developing nitrogen management targets for the estuaries of southeastern Massachusetts.
From July through September 353 surveys were conducted, 340 were deemed to be sufficiently
complete for inclusion into the analysis for the Town of Orleans. Analysis of the results by
volunteer did not show any pattern or bias, but that variation increased with sampies sizes <25.
As a result, data from all volunteers was pooled for the synthesis presented below. A
compilation of the raw data and the quality assurance analysis is presented in Appendix B.

The Survey results clearly indicated that on average the residential lawns within the Town of
Orleans currently use lawn fertilizers at a lower rate than recommended as part of a standard
lawn care program (4 applications per year and 0.75 Ibs of nitrogen per 1000 ft° or 15 1bs N per
S000 ft* per year). The average nitrogen addition to a residential lawn in the Town of Orleans
was found to be about half of this rate, 7.6 lhs N per 5000 ft* per year. Further analysis indicates
that the primary reason for the lower average fertilizer mtrogen additions was the lower average
number of applications per year (1.76 versus 4). However, further breakdown of the data
indicates that residential lawn fertilizer usage can be apportioned into 3 groups: (1) no fertiizer
usage — 40%, (2) application by homeowner — 26% and (3) application by lawn company - 34%.
Nitrogen additions to lawns by these 3 groups were very different, again primarily due to the
number of applications per year (Table 1).

Homeowners who maintain their own lawns either add no fertilizer (61% of homeowner
maintained lawns) or on average fertilize only 2.16 times per year (39% of homeowner
maintained lawns). However, the homeowner maintained lawns represent 66% of the lawns
surveyed, the remaining 34% are maintained by lawn companies. All lawns maintained by lawn
companies received at least some fertilizer additions and most of these had contracts for routine
fertilization (e.g. Scotts, ChemLawn, The Lawn Company, etc). As a result, the average number
of fertilizer applications was higher than the homeowner maintained lawns (3.5 applications per
year) and the nitrogen added per application was also slightly higher, 0.94 Ib N/1000 ft*. The
result of the more “disciplined” schedule of fertilizer application by the lawn care industry
results in 1.6 times more additions than homeowners doing the maintenance themselves. Note
that this is the more appropriate comparison than that between all homeowners and the lawn
companies, which shows a 4.1 fold increase in fertilization rates, as this attributes those lawns
not fertilized to the homeowner maintained pool. In actuality, in all cases the homeowners are
solely responsible for the fertilization of their properties and determine into which of the 3

groups their property falls.
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Table 1. Summary of tﬁe number of fertilizer applicaﬁoné to an aiterage lawn within tﬁe Towr;
of Qrieans, maintained by homeowners and lawn companies. Note the large proportion of
surveyed lawns not receiving fertilizer (136 of 340).

Number of Applications per Year All Houses | Only Houses with

3 | - ) Fertilization

- o [ 1] 2 [3*[&#] & | & | Total | Wrd™ } Total | Wtd !
| l Mean Mean

o p— - - ———

Total Survey = Homeowner + Lawn Compan - | }
¥Houses | 136 | 39| 49 | 30 [59 | 24 | 3 | 340 176 | 204 | 293
Fertilization by Homeowner | |
#Houses | 136 | 33| 26 | 11 |18 0 [ 0 | 224 | 085 | 86 2.16
Fertilization by Lawn Company A |
# Houses 0 6 23 119 1 41| 24 3 116

i et A A AP @ re— - 1

351 | 116 | 3.51

PURNENR : s
-
Ratig: Lawn Lo fHomeowner 1.6
- - - -
v J AT fe e g O R Dl i % S0P AR A TR o e el BEAASRG Raa L L e, L A T .Ijv—c\"A— ’ A sl Dl b, g a i e By A RS A SRR T F v . t ol et -_'-‘”-‘.-r l H - s ol
0 : v .- ., : - " o3 S .‘-:‘: .:::. p - -J.v .-._.u e '.‘T. - - ‘\:.- .-\‘.o " . oS : D) \:-‘ ~ -_\ . '.-.-.‘ :“‘.n.-.::‘_':. - R t_:. 'L: _}_'C', ER '.-‘_.._. o "J-. <. °\ —."} b 9. - g8 . - .‘.‘. ar, ] s . - . '
) . i ik . PT - .- 2 . T - .. P ) 5 - Byt i - 5 . g ey .
2 ~ Py i % SO iy WY Sa > e Sy 2 g o 5 AFE 33 G - T v T ¥ . S ©
= R - 2 eE N ' B . - . » s N . -~ 0 . N .t ol i .
’ 3 R Oaadint Sadinn B B "."'i"' }-w.-_ .-'.'.t:. 1.'!'-'..-,'."';_.‘.,1.?_.'\1'- ._".- -;‘ ..'..n-,‘.,:‘ [\ .,‘:",‘_\ " --_-:J-.- e R R i RS TERGEE Al i e i gt + e i Pl g :-'-"..’J - 1 eI TR . e
. Al T e e e A R It ST R R LTI T LN S Tcr A L ‘é-‘-""'." RO .\..\P'._. O s B e T A e N R T e 18 L R T T P RN I T O~ - e . .,
N a=To e - A L ) ’ A . '-'"): B I8 PEAEE P AR SOt Y. S@ e "-'.'-:"-.1‘:-‘. et SR PN 4-‘-\‘; 3 GO T Y. T e eyt 0 AT SRR :: 'L":"' oA, L RPN b - Seoe e =
. - . N Ay b ", ; . o o . - . . -.. ‘. ) - e d e * - .- " - :- -
b - =Y A ’ s 3 ':-F o " ¢ - |+ _..‘ - 3, ..f,. o .‘:-:.,.\_“ Lt LT \' =g i . e . - T -
- N 2 s "'5. . : 2 Y - . v H haT ; L e O DAL T FOICTO RN L g L ' "
D ' i n, .. ¥ A - ' . - . . s e eedn e s . ) HES “ B L PR
2 * 1 L PAJEFCLN Fa K TGy - LD A s - " — PR T, LR - .= v - SR . Pep—yy PP PSP SAPY SPS g ey |

Community Factors Relating fo Fertilizer Usage

In addition to determining fertilizer usage, a variety of zoning, landscape and community factors
potentially relating to patterns of usage were investigated. Among these relational factors were
whether the lot was associated with (1) saltwater resource, (2) freshwater resource, or (3) an
inland site. Association with aquatic resources was defined as having frontage on the water, a
waterview, a wetland view or having deeded rights of access. The underlying question was
whether an association with nutrient sensitive aquatic resources was currently altering nitrogen
additions to lawns. Analysis of the results from the 340 surveys did not indicate that there were
any self-directed fertilizer “management” actions occurmnng, There was no perceptible difference
in the number of lawn fertilizer applications per year between the saltwater associated (155 lots),
freshwater associated (28 lots) and inland areas (157 lots), which had annual applications of
1.81, 1.99, and 1.67, respectively.

In contrast, use of the property did suggest a relationship with application rate. Many of the
homes in the Town of Orleans are used seasonally, primarily as vacation homes or second
homes. These seasonal homes represented 24% of the lots surveyed, with year-round homes
being the remainder, 76%, of the 336 surveys where seasonality was determined. Given the
activities associated with seasonal versus year-round homes it is not surprising that fertilizer use
in homes with seasonal occupancy had a slightly lower number of annual fertilizer applications
compared to homes with year-round occupancy, 1.40 versus 1.67. It appears that the conversion
from seasonal to year-round homes may increase nitrogen loading to the watershed, not only
through wastewater flows, but through increased fertilizer usage.

The lot-size and age of homes were also used to help predict future changes n fertilizer nutrogen
inputs to the Orleans” estuaries as result of shifts in behavior. Lot-size or housing density did not
show any relationship to fertilizer usage. There was no correlation between the lot size and the
proportion of lots with use/non-use of lawn fertilizer or even in the level of usage within the sub-
set, which currently apply fertilizers (Figure 1).
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in contrast o int-ai7e, thore did appaar 1o bo o palierm of (DCTCEsed fortiieey USase I nowey
homes, pat miam those bess than 10 vear oid (Froure 23 111 possibie that tns patiern refiovic 2
suburbanization of the region of o difference m atthiies of new RomCOWHRSTS, Many OF Whom a1
new o Cape Cod  Regardiess of the cause, to the extent that this is borne owt, # appears that new
construction mav result in higher per 1ot nitrogen addition 1o the watershed compared to earhier
homes of the same size and occupancy. 1t appears that behaviora! shifis associated with the
occupancy of new homes and shifts from seasons! 1o yearsound occupancy may acceleraie
increases 1w rutrogen loading associated with fertilizer usage, over current patterns. These
potential behaviora! shifts may result in predicted mgher nitrogen loads at buid-out than
typrcally estumated at present and therefore would require higher leveis of mtrogen mihigation
than predicted from current patterns.
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Figure 1. Relatonship of feriilizer apphcation to {ol size within the Town of Orleans.
Applicahon rates {(values above bars) did not vary significantly with lot size among those
residences applying fertihizer. There was no discernable pattern in fertlization versus non-
fertthization wath lof size, with the percent using fertilizer varyving from 62%-66% for lots
ranging from 0 25-2 acres {accounting for 97% of lots using fertilizer.
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Homeowner Attitudes

While there may be a gradual shift occurring towards increasing fertilizer use within the Town of
Orleans, this trend is more likely associated with new construction and new occupancy than
shifts in the activities of current residents. This is supported by the responses of 194
homeowners who currently use fertilizer, in which only 9% indicated an increased use of lawn
tertihizers over the past 5 years.

There appears to be a sound foundation among the homeowners in the Town of Orleans for
effective education relating to both: nitrogen management relating to lawn fertilizer usage
spectfically, and estuarine protection/restoration in general. The 200 homeowners surveyed who
are currently using fertilizer were asked about their willingpess to alter their usage on a scale of
1-5, where 1 indicated that they would not change and 5 indicated a willingness for a complete
change to a new regime. Only 4% were unwilling to alter their pattern, while half (49%) were
willing to fully (5 score) or almost fully (4 score) alter their current usage and another 40%
would be willing to undertake moderate shifis.

Among the most important factors for protecting/restoring a community’s estuarine habitats is
the value placed upon the quality of these resources by the citizens. It is clear from the Survey
that the residents of the Town of Orleans value the quality of their estuarine resources. Of the
336 respondents, only 3 had no opinion on the matter and the remainder considered estuarine
water quality, either as extremely important (53%), very important (33%) or important (12%).
Only 1% of respondents with an opinion considered the estuarine habitat quality of minor or no
mmportance (Table 2.).

S v

Table 2. Town of Orleans residents’ responses to the question, “Of what

importance is the quality of local bays and estuaries fo you and your family”.
Total of 336 surveys. No difference was seen in comparisons of residences
located in association with saltwater, freshwater or inland areas.

—

o Levol of Importance
Extremely | Very | Minor No No
Survey | Importent | important | important | importance | Importance | Opinion
 Number{ 178 111 .39 | 5 0 3
% 53% 33% 12% 1% | 0% 1%

Overall, the homeowners surveyed gave responses that suggest that management of lawn
fertihizer nitrogen (if needed) through education would be successful and that they would support
the restoration/protection of the local estuarine systems.



applications assumed in some watershed models. This number of applications is the weighted
average of the 40% of residences with no fertilizer usage, the 26% with application by
homeowner (2.16 times per year) and the 34% with appiication by lawn company (3.5 times per
year). Based upon historical data, MEP data and the present survey, the use of 0.75 1b N/1000 /2
of lawn per application, as recommended by the manufactures, appears to be the most reasonable
estumate available. Information provided by the Scotts Company indicated that the nitrogen load

fertilizer applications.

Combining these components it is possible to determine the nitrogen load to groundwater from
an average lawn in the Town of Orleans. In addition, based upon the survey data it is also
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Ibs/lawn/yr with an average lawn size of 5000 ft’, the average homeowner maintained
lawn is currently contributing about one-fifth of this amount, but those maintained by
lawn care companies contribute about 10% more than this estimate,

* for the average lawn within the Town of Orleans the best estimate for the contribution of

lawn fertilizers to groundwater appears to be 1.51 Ibsfawn/yr or 50% of previous
estimates;
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Survey Form

Massachusetts Estuaries Project:
Survey of lawn fertilizer usage within the Town of Orleans

Lisabeth M. White & Brian L. Howes

Coastal Systems Program

School for Marine Science and Technology



Survey#

Date

TOV
Massachusetts Estuaries Project

SMAST/ Town of Orleans

Homeowner Lawn Fertilizer Survey

Hello. I am working with the Town of Qrleans and the School for Marine Science and
Technology on the Massachusetts Estuaries Project. The goal of this effort is to protect and
restore Orleans” coastal waters for the betterment of the citizens of Orleans. To develop accurate
restoration plans, we need to have accurate information on the suite of land-uses and nitrogen
applications {0 the land surrounding our bays and estuaries. I am here today gathering
information on lawn fertilizer use as part of a town-wide survey. I was wondering if you had a
few minutes to answer some questions? All answers will be kept anonymous and confidential.

My name 1S and I am a volunteer for the Town ot Orleans. I am working to
provide more accurate data than is typically available to towns for comprehensive management

planmng,

I would like to ask you twenty-two guestions, which should only take about 5 minutes of your
fime.

1. Do you maintain this house or does someone else? Myself Someone else
2. How long have you lived on the Cape? ‘ in this house?

3. How old is this house? _years old

4. Are you a seasonal or year-round resident? Seasopal Year-round

5. What is your age? {circle one) 20-35 36-50 51-65 o66-older

6. Is fertilizer applied to your lawn? Yes No

7. Do you or a commercial company apply 1?7 Myseif Company

8. If it applied commercially, which company do you use?

9. If you apply it, where do you generally purchase the fertilizer? (check one)

lawn and garden center, such as Mahoney s or Agway
hardware store, such as True Value
large retail store, such as Sears, Wal-Mart, or BJ s
10. What type of fertihzer do you use? Liquid Solid
11. How often 1s fertilizer apphed? times per year
12. Which time(s) of the year is it applied? (circle all that apply)
Early Spring Late Spring Early Summer Late Summer Fall
13. How much fertilizer is used per application?
14. How often do you water your lawn?
15. Do you water immediately afier applying tertihzer? Yes  No
16. Do you water immediately before applying fertilizer? Yes Neo
17. Have you used more, less, or the same amount of fertilizer in the last 5 years?
More Less Same (circle one)

/'t

J——




18. If this study shows that fertilizer is 2 major contributor to the nutrient load of Cape Cod
embayments, would thas alter your current use of fertilizer? Yes  No
19. On a scale of one 1o five, how much would you be willing to change your use of fertilizer,
with 1 indicating no changes, and 5 indicating total change? (circle one)
1 2 3 4 5

20. Do you know what watershed your house is in? (And which embayment does this watershed
teed mto?)
21. Do you have a (check all that apply)
waterfront lot
saltmarsh front
deeded access to saltwater
deeded access to freshwater (pond/lake)
saltwater view
freshwater view
22, Of what importance is the quality of local bays and estuaries to you and your family?

a, no importance

b. minor importance

¢. important

d. very important

¢. extremely important

f. no opinion

Thank you very much and I appreciate the time you have taken to help me gather this
information for the management of our local waters.

NOTES:
l. Grass collected: yes no
2. 1f on the water, did the lot have lawn down to the water or a buffer strip?
3. What was the approximate lawn size?
4. What was the housing density? 110~ % acre, %-% acre, %- 1 acre, 1-2 acre, >2 acre
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Summary

Duning the summer of 2003 the Town of Orleans Wastewater Steering Committee parinered with
the Massachusetts Estuaries Project (MEP) to refine estimates of the nitrogen loading to the
Town’s estuaries resulting from lawn fertilizer applications within their surrounding watersheds.
Fourteen volunteers from the Town were trained by SMAST staff and given the standardized
survey form developed for this purpose by L. M. White of SMAST. The effort is part of a
regional survey of lawn fertilizer usage to support the application of the MEP Linked Watershed-
Embayment Management Model for developing nitrogen management targets for the estuaries of
southeastern Massachusetts. Of the 353 surveys conducted, 340 were deemed to be sufficiently
complete for inclusion into the analysis for the Town of Orleans. A compilation of the results is
presented i the “Compilation of Results” section below.

Ouality Assurance
Data quality was determined i several ways:

* Volunteers were given a training session by SMAST staff:
Multiple volunteers were employed in the surveys
Surveys were distributed, not focused on a single region of Town
Houses were selected at random.

Results of fertilizer apphcation rates were similar between volunteers, particularly when
sample sizes were large (>25/volunteer).

® o ¢ o

The latter point, above, is based upon an analysis of the data collected by each of the fourteen
survey volunteers. Given that the primary focus of the study was to refine the amount of
fertslizer usage on the lawns of Orleans, we examined the average number of fertilizer
applications per house determined by each volunteer (Figure A-1). The average application rate
determined from the 340 surveys across all fourteen volunteers was 1.76 applications/year. In all
cases where a volunieer compieted 25 or more surveys, the average rate per volunteer was
generally with 10% of the overall mean and always within 20%. That deviations from the
overall mean are due to sample size in the censuses of less than 25 homes, rather than bias, is
supported by the fact that pooling these small sample size datasets results in an average 10%
lower than the overall population mean. It appears that potential variations in technique between
volunteers did not result in discernable differences in survey results, at least in this key

parameter.
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Figure A-1. Average number of fertilizer applications per year among the respondents censused

by each of the 14 surveyors. The horizontal dashed line is

the overall mean of the 340 surveys.

The number above the bar represents the number of residences surveyed. The high variability
among surveyors appears to be related to the number of residents included in the various means.

Compiled Results of Orleans Surveys

Fourteen mdividual volunteers from the Town of Orleans conducted the field surveys in the
sumnmer of 2003. The completed surveys were evaluated and compiled by Coastal Systems
Technical Staff at SMAST. Presented below are the responses to the questions to the survey,
found in Appendix A. Overall, 353 surveys were conducted, with 340 being sufficiently
complete to support the data analysts. Therefore the maximum number of respondents to a
question 1s 340, although occasionally answers were not filled in. These “blanks” were genersally

less than 3% of the surveys for any one question.
parameters surveyed:
1. House Maintenance
» 340 residents responded

The following are the resuits for the

» 80% stated that they maintained their residence themselves
» 20% stated that someone else maintained their residence

P,

gt

A) The average length of time a resident resided on Cape Cod was 17.9 years

B) The average length of time a resident lived in their current dwelling was 14.4 years

Residency
» 336 residents responded

The average age of their current dwelling was 34.7 years

» T6% stated that they were year-round residents
> 24% stated that they were seasonal residents

/%



5. Resident Age
> 375 residents responded
»  12% stated that they were 36-50 years of age
» 35% stated that they were 51-65 years of age
»  53% stated that they were 66 years of age or older
6. Fertilizer Use (Y/N)
» 340 residents responded
» 60% stated that they applied lawn fertilizer at least one time per year
> 40% stated that they did not apply lawn fertilizer at all
7. Use of a Lawn Care Company for Lawn Fertilizer Application
» 340 residents responded
» 57% stated that they used a commercial company
» 43% stated that they applied fertilizer themselves
8. Name of Lawn Care Company
» 116 residents responded
» 67% stated that they used Scott’s/The Lawn Company/Chemlawn as their
professional lawn care company
» 33% used a company other than Scott s (see index for listing)
9. Location of Fertilizer Purchase
» 85 residents responded
» 84% stated that they purchased their fertilizer at a lawn and garden center
» 16% stated that they purchased their fertilizer at a hardware store or large retail
store
10. Type of Fertihizer (Solid/Liqud)
> 168 residents responded
» 83% stated that a solid fertilizer was applied to their lawn
» 17% stated that a liquid or iquid/solid fertilizer was applied to their lawn
11. Fertilizer Applications per Year
» 340 resudents responded
» The overall average number of applications per resident per year was 1.76
» The average number of applications per year for those residents who empioyed a
professional lawn care company to apply fertilizer was 3.52
» The average number of applications per year tor those residents who applied
fertilizer themselves was 2.16
12. Time of Year of Fertilizer Application
> 182 residents responded
»  T4% stated that they applied fertilizer in early spring
» 48% stated that they applied fertilizer 1n late spring
» 51% stated that they apphed fertilizer in early summer
> 40% stated that they applied fertilizer in late summer
» 68% stated that they applied fertilizer in fall
13. Amount of Fertilizer Used per Application: Uncertain Data Results
14. Lawn Watering Frequency
» 283 residents responded
» 67% of the residents stated that they watered their lawn to some extent
» 33% of the residents stated that they never watered their lawn



15. Of those residents that watered their lawn, 60% stated that they watered immediately
after fertilizer was applied
16. Of those residents that watered their lawn, 4% stated that they watered immediately
betore fertilizer was applied; 36% stated that they watered both before and after fertilizer
was apphed
17. 5-Year Use History
» 194 Residents Responded
» 9% stated that their use of fertilizer has increased in the past 5 years
» 15% stated that their use of fertilizer has decreased in the past 5 years
» 76% stated that their use of fertilizer has stayed the same 1 the past 5 vears
18. Willingness to Alter Current Use (Y/N)
» 201 residents responded
» 90% stated that they would be willing to alter their current fertilizer use
> 7% stated that they would not be willing to alter their current fertilizer use
» 3% stated maybe/didn’t know
19. Willingness to Alter Current Use (1-5 scale)
» 200 homeowners who currently apply fertilizer responded
» The average willingness to alter current use was 3.6
» The median willingness to alter current use was 4
20. Knowledge of Watershed
» 304 residents responded
» 57% stated that they knew what watershed they resided in
21. Lot Location
» 340 house lots were surveyed for lot location

¢ 46% were associated with saltwater
* 3% were associated with freshwater
* 46% were inland with out aquatic frontage, view or deeded rights
22, Importance of Quality of Bays and Estuaries
» Overall 336 residents responded
* 1% stated that bay quality had minor importance
12% stated that bay quality was important
33% stated that bay quality was very important
33% stated that bay quality was extremely important
1% had no opinion

* & o »

NOTES

1. Buffer Strip Existence
» 79 properties were surveyed for buffer strip
» 78% of the properties were lots with buffer strips

2. Approximate Lawn Size
» 306 house lots were surveyed
» The average approximate lawn size was 11,879 f*

3. Housing Density
> 326 properties were surveyed
> 65% of the properties were located in a housing density of 1/10 to 1 acre lot sizes
»  35% of the properties were located in a housing density of 1-2" acres lot sizes

VA



