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e Coastal waters have issues:
* Nutrients and eutrophication

* Bacteria
* PFAS, PCBs

* Policies to address them:
* NPDES

TMDLs

Stormwater (MS4)

Green Infrastructure

Superfund

Beach closure programs

* No recent studies of economic
value of recreation and water
quality in the region

Beach CLOSED
Due to contamination.

1. Serious illness
can result
oo ' if you swim
= at this beach. |*




EPA ORD’s
Research Efforts

1. Estimating visitation

. Estimating values per
visit and values for
changes in WQ

. Combining with water
qguality data to evaluate
policies or programs

https://www.epa.gov/water-

research/human-dimensions-water-
guality-research
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New England

Past Research

Mid-Atlantic

Binkley and Hanemann (1978)-
Boston Area

Koo T Cop it p, vt prgmponon
i e PA-207 19

Research and Development

SEPA The Recreation _
Benefits of .,
Water Quality
Improvements

Analysis of Day
Trips in an
Urban Setting

McConnell (1986)- New Bedford

Opaluch et al. (1999)- Long Island

Parsons and Firestone (2018) —
US East Coast

California

Bockstael, Hanemann and Strand
(1989)- Chesapeake Bay

uuuuuuu - potcy. parnng Epna0-1080089

SEPA Measuring the Benefits of
Water Quality Improvements
Using Recreation Demand
Models: Part |

Parsons, Massey and Tomasi (1999)- Mid
Atlantic

Stefanovia (2009)- Mid Atlantic

Parsons et al. (2013) - Delaware

Gulf Coast

Whitehead et al. (2018) — Northwest Florida

Hilger and Hanemann (2008) — California
Glasgow and Train (2017) — Gulf Coast
Lew (2002) — San Diego

) ) English et al. (2018) — Gulf Coast
Leggett et al. (2014) — Southern California

Efimova (2019)
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S o Research Gap

* Recent non-market values for
multiple water recreation
activities (not just fishing)

Recent values for New England as
a function of water quality

* Nutrient impacts

* Remote sensing

Flexible choice set
* Not just beaches

Water quality perceptions

Sense of Place
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New England Coastal Recreation Survey

* Web and Mail Survey
e Conducted in summer of 2018
* Mailed to 9,520 households in New England
* 1,437 responses (16% response rate)
* Oversampled for Cape Cod

* Not limited to specific beaches / access points

* Mapping functionality (and write-in for paper surveys) to capture
any water access point

e Aim is to capture a range of water quality and activities

* Information collected
* Recreation participation and effort
» Last trip profiles (single day and overnight)
* Water quality perceptions
* Sense of place
* Demographics

o) United States .
g EPA Environmental Protection OME Control Nurber
\’ Agency = - i

Expi

New England Coastal Water Quality and Recreation Survey

This survey asksfor your opinions on coastal water quality in
New England and how you use coastal areas for recreation.
Your answersto this survey will help inform decisions

to improve and protect coastal water quality.

We wrant to hear from everyone. Even if you donot
participate in coastal water recreation or visit coastal
Mew England, some questions will apply to you.

The survey should take you around 15 minutesto
complete. There are no wrong answers, but please read
each question carefully. Please returnyour completed
survey in the provided postage-paid envelope.

Thank you foryour help!
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N % Households in sample region

2,422,594 71.2% Households in sample region participated in saltwater
recreation in New England in past 12 months

982,085 28.8% Households in sample region did not participate in past 12
months

Results extrapolated to population of sampled area using demographic and sampling weights
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Saltwater activities last 12 months- participants only

Spearfishing
Kiteboarding/Windsurfing
Hunting

Other

Skimboarding

Scuba diving

Jet skiing
Tubing/Waterskiing
Snorkeling

Shellfishing
Paddleboarding

Sailing

Surfing/Boogie boarding
Motorboating

Fishing
Kayaking/Canoeing/Rowing
Birding/Wildlife Viewing
Wading

Swimming/Body surfing

Activities on the shore

o
X

10% 20% 30% 40% 50% 60% 70% 80% 90%
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Effort Summary - days per season and per year

Season Mean Total from

Sample Area
Spring 9.0 15.9M
Summer 18.8 41.9M
Fall 10.2 18.8M
Winter 3.3 5.1M
Total Year 36.8 83.6M
Notes:

* Truncated > 95 percentile
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Where did you go in New England?
Please place a PIN on the map to
mark where you went. You can
navigate using the map, ar use the
search function and/or dropdown
menus.

Select State

Rhode Island v

Select Town

Charlestown v

Search for a Place
east beach

Examples: beach name, street name,
marina, or park name.

I can't find the place on the
map/I don't remember the name.

Confirm Location

Is this the correct place?

E Beach Rd, Charlestown, RI
02813, USA

Confirm Location/MNext

Trip Geolocation

Map Satellite

Google

to place a PIN on the map

E Beach Rd, Charlestown, RI 02813, USA

East Beach,

ra
LdJ

Ninigret State
Conservation
Area

+

Map datz 2018 Google 100 M bed = Terms of Use = Report & map error

Use the + and - buttons at the bottom-right of the window to zoom in and out. Click and drag to move the map. Click
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Trip Geolocation

Where did you go in New England?

Please place a PIN on the map to Map | Smiche B
mark where you went. You can
navigate using the map, or use the INFioret sife
search function and/or dropdown ‘rea
menus.
Select State
Rhode Island v Eas
e I e S O n S e S Select Town
Charlestown v

Search for a Place

marina, or park name

Google

Map dats 22076, 100m L5 | Terma ofUse | Reporta map o

Use the + and - buttons at the bottom-right of the window to zoom in and out. Click and drag to move the map. Click

to place a PIN on the map Conway o

.
* Bruwic b
I can't find the place on the -

map/I don't remember the name

.

. & pe
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Confirm Location Ruttla nd . .

+ 4 e
Is this the correct place? anfard

.
E Beach Rd, Charlestown, RI
02813, USA
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* 40% went to beaches

Day Trip Most Important Activity ¢ Average 28 m||es one Way,
46 minutes

Activities on the shore
Swimming/body surfing
Fishing

* 4 hours average reported
on site time

Motorboating

Wading

Birding/Wildlife Viewing
Sailing
Kayaking/Canoeing/Rowing
Shellfishing

Surfing

Paddle boarding

Scuba diving

Day Trip Water Contact (% of responses)

Jet skiing
other
Snorkeling

Kiteboarding/Windsurfing
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m did not get wet at all ® Got sprayed

m Waded got most or all of my body wet




e Choice set (CT-NH)
* Based on NOAA’s ESI lines
* 15k+ segments

e Connected with BEACON beach
lines and data

* Matched reported trip
locations to closest shoreline

segment

* Water Quality

 Summarized to the shoreline
segments and water polygons
(303d water segments)

A\ Y4 A
Travel Cost Model
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- Origin/Destination Routing

* Travel time and
distance through

travel networks

- 319 trips:
322 trips: P
* 1.4k responses x 15k g 10 - 30mi

shoreline segments= 30 - 60mi
20M+ routes

©SIRNI
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 Gas and wear and tear:
2 X (.55¢ x miles)

* Time:
2 x (1/3 x (income/2080) x hours)

* Travel cost/number of adults on
the trip

20000 30000 40000 50000 60000

10000

50

100

150

travel cost $

200

250

300



e Random Utility Model

* Pick shoreline segment that
maximizes utility

. .
1 = max (vig, iz, o, Vis) Logit model

- pij = Pyij =1
» “observable” part of utility can be — =Pl =1)

estimated Y
logit(pl-j) = log(1 f”
Vij = Bectcij + Bqqi + e Dij

) = Becteij + Bqqj + eij

 We observe the choice

Vi = 1 Vij > Vig
e 0 otherwise




Logit Model

logit(pij) = .Btctcij + ﬁqu + ﬁd(qj X di) + €ij

* Site attributes- q; :

BEACON Beach

Shoreline types

Has docks, rocks

Sheltered/exposed

% Impervious surface

Clarity (Secchi Depth, m)

Maximum Chlorophyll Index (MCI)

Closure history (average per season in last 5 years)

* Individual attributes- d; :

Level of water contact x clarity



Preliminary Results
logit(p;;) = Becteij + Bqqj + €ij

* Value per-trip per-person (1/—[;.):
« 527

* Marginal effects (B4/—PB¢c):

* Beach: +$35.5
* 1 meter clarity: +56.1

Travel Cost (§)  —0.04%**
Beacon Beach 1.30%**
Docks 0.26**
Rocks —0.05
Sheltered 0.50**
Impervious (%) —0.07%**
Armored (%) —7.74%**
Rocky (%) —6_54***
Sand (%) —6_92%**
Vegetated (%) —7_11%**
Clanty (m) 0.22%*
MCI 0.002
Beach Closures  -0.007
N 692

Significance: *** = p < 0.001

** =p <001
*=p <005



“ Example Welfare Changes

e Cape Cod Estuary TMDLs

* Nutrient targets to improve conditions for
eelgrass

* Assume 1 meter change in clarity for
associated shoreline segments

e Assume total trips in population stays the
same (14.1 million summer trips)

* S13.2M increase in consumer surplus per
summer season (using logsum approach)

* About $.9 per trip
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* Nested and mixed logit
* Beach vs other shoreline
* Activity then location

e Seasonal demand models
* Linked, repeated RUM

e Water quality variables
* Bacteria samples

* Overnight trips

* Connection to visitation
guantification work

Participation per Capita

Il 0.000-0.116

I 0116 - 0.327

I 0327 -0.496

I 0.496 - 0.603

I 0603 -0.701
0.701-0.785
0.785 - 0.899

Effort per Capita

I 0.00 - 5.654

B 5654 - 14.662
14.662 - 22.390
22.390 - 30.026
30.026 - 38.335
38.335 - 47.883
47.883 - 64.497

Connecticut

Connecticut

Rhode Island

Rhode Island

R

100 Miles

R

100 Miles
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: https://www.epa.gov/water-research/human-dimensions-water-quality-research

Contact: Merrill.Nathaniel@epa.gov Great Salt Marsh, Barnstable, MA
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