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Potentlal Subaqueous Zoll Survey Area at a Depth of & melers

Rhode Island Stats:

Narragansett . Size = 1,214 Sq. miles.
Bay Estuary _ S a Shoreline = 347 miles.
\ | Relief = 812 feet to sea level.
£ 5 | Population = 1 million (mostly
' | along shoreline), 2"d most
densely populated .
Geology/Soils: Bedrock is
mainly Proterazoic to

Paleozoic, late Wisconsinan
glacial till/fluvial, soils are

PM" Depth mostly Inceptisols, Entisols,
. Blc-: .
|  ine Subagueous Soils:

Toral Acresge ~ 555,200 Approximately 300,000 acres

\ % (areas <5m and coastal soils).




5 meter cutoff

SHALLOW WATER

-- THE ZONE OF MAXIMUM INTERACTION BETWEEN
HUMAN ACTIVITIES AND BIOLOGICAL RESOURCES

MEAN HIGH WATER

T
SHALLOW
WATER Z0NE

Data Needed Information Needed Tses, Benefits, and Qther Comments
Data Bottom imagery Very useful formanagement, habitat
restoration, public outreach, and
aquaciulture
Intertidal zone

Invasive species data

Relationship betweeninvasive flora
and fauma with sediment and soil

Microbial data

Nutrient conditions over tirne

Historic trends

(Organic Carbon

MNutrient sinks, global wanming studies

Faw, unintermptedvector data

Pelationship betweenshellfish
production, recnutment, sediment, and
soil interactions

Shoreline change overtime

Historic trends

Soil and zediment

Collect marine coordinates anddatato
3-Tmeters depth

Loock at other deeper waterhahbitats of
need (photic zone)-up to 10 meters

Soil nomenclature understandable and
conumonto all disciplines

Firzre 1. REods Izland’: Terricosial Saa

I 1 SR

e gbate’s Be T
e v that the slale miy

being litgalsd Befies
licrm ey exsding b

Taxonony comelatedwiththe 4 systam
with other systems to showrelationship
(will help bring related disciplines
togetherto be able to share
information)

= T1LE. Sopeems Coosl. Thia
el Licalics:




RI NRCS Subagueous Timeline

1996 — Complete SSURGO solls available for terrestrial
RI.

2000 — 2001 Bradley, Stolt subagueous soil survey
thesis Ninigret Pond, RI.

2002 — 2003 RI NRCS Adopts “Working Waters”
Strategy — $1 million eelgrass funds, major emphasis on
coastal restoration.

2003 — 1st National Workshop.

2003 - Gap in RI solil data identified — no subaqueous
soll data to incorporate into site selection models or use
for working waters — Farm Bill.

2004 - Top Priority placed by the STC for the RI soll
survey. Establish a Center for Excellence in SAS.



Restoration _

Narragansett Bay Eelgrass Restoration:
Results from Save the Bay's Transplant

Sk Sotecton s “*  Eelgrass Suitability Mapping:
Critical Variables

Transplant Sultatiey indax
Suitabilty Incex: For June 2001 Tast Soes:

Site Selection Model

Wave Exposure (exposure & current speed)

Soil Characteristics (texture,
sulfide, organic matter)

Bioturbator Abundance
Temperature

Bathymetry (Critical Depth)

Missiney! RI Oyster
Restoration ~1
million




2004 — Develop Strategy

PROJECT PROPOSALFOR a COASTAL and SUBAQUEOUS SOIL SURVEY in
the Northeast Region MO 12 - May 2004

Introduction:

The northeast hosts 8 of thenation’s 28 estuaries in EPA’s National Estuary Program. According to
A . I n te rn al EPA’s “National Coastal Condition Report™, the estuaries in the northeast rank fair to poor in

ecological condition. Human activity seriously threatens the vulnerable ecosystems found in the

estuaries. Long considered to be wastelands, estuaries have had their channels dredged, marshes and

[ WO rk With i n th e fram eWO rk Of th e tidal flats filled, waters polluted, and shorelines reconstructed to ace date our housing,

transportation, and agriculture needs. As our population grows and the demands imposed on our

N CS S to eStabI iS h an M L RA natural resources increase, so too does the importance of protecting these resources for their natural
and aesthetic values. By 2010, 75 percent of the United States’ population is expected to live within
50miles of the coast.

C O aStaI Z O n e O ffl C e Soil surveys are produced to provide an important planning tool for resource evaluation and

assessment. Resource inventory datais available for terrestrial areas adjacent to coastal shorelines
° 2004_ 2 005 offi Ce I an WaS and for deep-water areas. A missing data-set for sound environmental assessment is the soil and
p sediment typein the subaqueous and coastal area connecting the upland with the deep water
. environment. Over the past 10 vears, this important resource area has been shown to consist of
ertte n . subaqueous soils and can be best inventoried using procedures established by the National

 Presented to the MO-12 BOD in
2004 and again in 2005.

* In 2004 all states except 1 voted
to approve, in 2005 all states
approved the revision.

* Project plan and cover letter was
submitted to NHQ and funding.

» Around this time the re-org of the
soil survey program kicked in
and the Center was never

funded. T RS Sl W AR S i s S

Project Office Proposal:




B. Externally = work with URI to organize a Soll
Survey Work Planning Conference to obtain input
from our customers. Needed to obtain input from
coastal community about interest and need for a
coastal zone solil survey.

MapCoast is Born!
wWww.mapcoast.org



The MapCoast Partnership - atimely

alignment of people, ideas, needs and goals

Mapping Partnership for Coastal Soils and Sediment

Natural Resources
\ = N RC Conservation Service
12 Person |650 Graduate School of Oceanography | signed our MOU

16 Partners have

ll A @ E E EA A A A EA A
i

Steering Team

. .‘@ STATE OF RHODE [SLAND
_| - COASTAL RESOURCES MANAGEMENT COUNCIL




MapCoast - Common Ground

MapCoast understands the need to develop
a common hierarchal system of coastal soill
and sediment classification that
encompasses all disciplines including
biology, wetlands, geology and pedology.




MapCoast - Common Objectives

* Develop mapping standards and protocols to produce
accurate and useful maps.

 Build multiple interpretations of the data to service the
coastal resource management community.

 Ensure that data collected will be made available to all
users.

« Work will be conducted in a cooperative manner.

« Partners will share resources, technology, and
knowledge.

e Provide training and educate users about the soils and
sediment data and maps.



Our Work

e« 2004 — User
Conference — 70
people, break-out
session to develop list
of user needs
(Synthesis Document).

e Develop Mapping
Protocol.

e Use to map Ninigret

Ik'l. L

Bathymetry
Elevation (topography)
Orthe-irnagery

Appendix B — Breakout Group Summary

Information Curently Used (paper and electronic maps):

(515 data such as soil survey, wetlands, Eelgrass beds, transportations, land use, and habitat maps

Data Needed

Information Needed

Uses, Benefits, and Other Comunents

Bathymetry

Dredging information, esp. recently
dredged areas

Archaeclogical uses

High-resolution digttal terrain model

EBathymetric and topeographic

Mlimtrun 2 foot cotitours

Emergency planning — sea-level rise,
FEMA, etc

Chemnical and
Physical Properties

Chemical and physical analysis of soi and
sediment

Grain size distribution, sulfides, salinity
throughout cores. Potential turbidity of
dredged sediments

Metals m sediment and bioavalabiity

Health 1ssues, locating tozxns

Omic/Anexc layer

“Where dees it ococur?

Soil biochemistry, salinity

Salinity drives habitat types

TWater clarity, temperature, nutrients

Cultural Resowces

Drowned willage locations

From histenic sea level elevation data




MapCoast - 2005

* Field team merge on
Ninigret - collect cores,
bathy, RTK, side-scan,
subbottom, SPI, video,
map soil — analyze the
data, develop GIS
data.

e End season — Feature
Segment local news.

« Host 2nd User
Conference




2006 — Our
Data

e 3" User Conference —
support for MapCoast  jjlleseSel:ripe
(Senate, N RCS, s | oot Pt

Mou The MapCoast Partnership began during the winter/spring of 2004 when
Methods o the Matural Resources Conservation Senvice (NRCS) approached the
Data = University of Rhode Island about establishing the institutional framework
- needed to begin to map, inventary, describe, and classify coastal soils and
M Pub's, Links, etc. sediment in Rhode Island and New England.
Latestows Mission and Goals
Cuntacills The goal of the MapCoast Partnership is to develop a readily accessible

agm
database of soils and sediment in coastal Rhode Island that meets the
. variety of needs of the user community. Soils and sediment map data and
attributes are essential for management and protection of coastal

Our initiative strives to create a seamless soils/sediment database of the

L L e
I n I ret D ata coastal plain above and ~5 m below the sea surface.
L ] :::z'fﬁﬂﬁﬂ':::zﬁ We also strive to create a high resolution, accurate seamless digital terrain -~ —
. !In-. s W
[ [Surtace Subaquacus Soil Taabrms of Mirigot Pod, R
. B enraan 2006 I iy i1 Lanen
ot % MATRA] I oy 5 Lt Evigrasns Corven)

[ P " fard
I ity - ey B £ana e

Loarmy Fine Sanid I s and Gl
Fine Sand Esigrams Camman
. — ——
] . ;

« More Qutreach — 2nd
News Feature

site model (topography and bathymetry) above and below the sea surface in The MapCoast partnership was recently
coastal environments. featurad in 41°N. Click here to read
more.




2007-2009
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Outreach/Education
(conferences, 41N, 39 News
feature, USGS/NOAA).

CMECS — sub-benthic
component.

Mapping and Data
refinement (NOAA paper).

Soil amendments
(NASIS/Pedon), Interps,
taxonomy, freshwater.

Tech tools, Google Ocean,
etc.

Benthic Cover Classification

Soil taxonomy


http://seagrant.gso.uri.edu/41N/vol4no1/index.html�
http://nesoil.com/video/Mapcoast_watershedwatch2007_low.wmv�

The Future

e Publish a methods manual.
« NOAA paper in Journal of Coastal Research -

Methods and Protocols for Mapping Shallow-subtidal Benthic Habitats
e Continue CMECS Sub-benthic component
e 2010 SAS mapping to SDM/WSS
e Continue outreach.

« Continue mapping RI Coastal Zone — Phase |l
and Il to complete RI1600.



Mapping Protocol

MapCoast developed a flow chart for
collecting data in a systematic manner
utilizing a variety of remote sensing
equipment and field tools.

While this method would be the best
protocol to follow rarely do we have all the
ducks in line to complete an area this way.
Bathymetry is usually the first step and the
soil and geologic mapping are done at the
same time and the data is shared in a
master point file.

MapCoast Flow Chart

Determine survey area

i

Sidescan and bathymetry surveys

l

Frocess survey data into maps

i

AN

camera sites

Select core and SPI

Groundtruth maps
with video camera
survey and grab

/ \ samples
Split, image, || Analyze SPI
and log images and
cores calibrate with
e e Habitat analysis
I 1 and construct

of cores

Chemical and
lithological analysis

l

Construct soil maps

habitat maps

GI3 database and
GIS data products




Mapping Procedure

 Need to develop a
bathymetric map which is
used for subaqueous
landform identification.

e Can use existing NOAA
charts (order 3 mapping)
or create detailed
bathymetry using
fathometer and RTK
GPS.

e Number 1 data need .

YWashowver fan




Mapping Procedure

g
—

 Develop soil-landscape model
using soil formation factors.

 |dentify and delineate landforms to
determine soil map unit breaks.

 Map the area using standard
NCSS procedure. Bucket augers
and McCauley peat corers are
used to investigate morphology.

* Vibracore technigues are used for
deep and detailed observations.

« Describe, sample, classify pedons-
series-map units — compile map.

k- N

-




| A B (- D | E F | m |
1 | Site Number:|PJ03 Mapping Unit Lbs l[)asenpuen }
2 Date: |7/31/2007 Location Description:  |BIuff Hill Cove Y5 Readings (type in values)
3| Stan Time:|10:38 AM Water Dapth (&) 62 [remer) | 7T7|Suriace _|sal 26.49; do 5.59 pH 7.83
4 End Time:[11.00 AM Bottom Type soft-bottom (Mid (3l 26.53; do 6.76; pH T 81
5 5 ors LT, MB_MP, AS |SAV cover none Bottom _|sal 26.76: do 7.60: pH 7.08
6 | Waypeant |4 Chaeration Methed [MeCauly
T | UTM Easting: 291387 Site Notes:
B | UTM Morthng [4585 108
E] Vibeacons spot dive na

<00 veq
Horizon | Depth (cm) |Boundary]  Field | novalue | Munsell | Redox Field Shell |H;5 odor HNotes.
Dist. Texture features | Coarse |frags [%)
lass coloricone | frags (%)

Ag 3 sl commen [shght  |EC 15.7, pH 7.2, manme
tiny clam
1 shalls
Cgl 8-20 =l slight maring
12
g2 30-50 ifs slight T0 em EC 12.4; pH 7.1; fw fine.
plant frags; maring
13

slight commion med plant Eags
maring

To 5070 g
14

I
o u,{mn{nm&.{m:s,{m:w PI037 [ P2038 f PI039 f P3040 { PI041 f Choicelst / |«

TFiat Takenl




Remote SenSing Data used to construct

Soll, Geology, and Habitat maps.

The MapCoast field crew also
employs the following
technology to map
underwater features:

e Side-scan sonar (acoustic

map).

e Subbottom — structures
down to 70 feet.

 High Resolution Imagery
(4”) & Pictometry.

 SPIl Imagery.

« Still and video images of
the bottom.

« GPR and EMI for Coastal
Solls. Side-scan sonar map of Wickford Harbor




IMS Example

& X

’ . » : g 1 -
0 A | E‘l @ ,\ D £ © File Edit Wiew Favorites Tools  Help : Address @http:,l’,l’mapper.edc.uri.edm GD "'l'

[ regend Lines —
— Hardened shoreliné/ -
Sampling locations Shorellne
 p protection, etc.
field description
» field description / ph
* image data
image data/ lab dat:

lab data
laby data f photo

Points —
AdHoc spot
symbols.

1|20 1| ]0EE

‘@nl

Polygons —
spatial info
sand ang grare with attribute

2003 NAIP Ortt

5 Ros data

Red: Band 1

Green: Band_2 .
Blue: Band_3 L I n kS

WaPrie  afto

Wi Created with ArIMS - Copyright (C) 1992-2006 ESRI Inc. i s . ( :O as t al SO I I S
4551 survey
SOIL_LAND  |SO1_LA_L_1 EGRAS_PROD |ACID_SUL CONT_ACC | SHFISH_POT | ACRES URL #SHAPE#R 5

Lagoon Bottom |Lb high med high (L) 16.472 | hitpofwn. ci.ur. edu/proje cts'map coastninigret’Lb. htm |[polwgon] (5073




Why do this — “So What”

“Talking Points”

e The 2004 U.S. Commission on Ocean Policy “EE wEITE Eome:
identified the need for “accurate and
seamless living and nonliving marine
resource data with bathymetry, and other
natural features across the shoreline,
coastal zone, near shore areas, and open June 12, Z008

ocean waters” (Recommendation 25-7)

By 2010 75% of Population is expected to o e
live w/in 50 miles of the coast. TR iND TR GEat amms

* None to little mapping currently available for
shallow water landcapes.

Jffice of the Press Secretary

For Immadiats Ralezse June 12, 2008

MEMORANDUM FOR TEE HEARDS OF EEECTUTIVE DEFARTMENIS AND AGENCIES

The Task Force's recommendations and frameworks

e Coastal Soil and Sediment should be cost effective and improve coordination across
Mapping Helps us Better FECIEY S
Man age, PrOteCt’ and Restc_) re This memorandum covers matters involving the oceans,
our States Underwater Marine the Great Lakes, the coasts of the United States, and
Lands capes related seabed, subsoil, and living and non-living

resources.



Rl Coastal Zone Soll Survey

Spatial Data
15 Coastal soil map units.

23 Subaqueous map units (9 new
series).

Map unit phases include water
depth, surface frags, intertidal,
and dredge.

All major estuarine lagoons in Ri
South Shore.

Seamless data with RI 600
terrestrial.

Plans to be on the SDM/WSS by
end of month??




Rl Coastal Zone Soll Survey

Special features: SPS,
fluid/hard, bedforms, |
sub

Beach Units: Beaches, sandy
cobbly, bouldery, surface




Rl Coastal Zone Soll Survey

HTM soils — Bigapple, Fortress, (&7 o S~
U X wgo ) B
rs, : % E‘zrwm

. VIMgO

1 Whig1

Tidal Marsh —
Sandyhook, Matunuck,
Pawecatuck, Ipswich

Seamless
subagueous soils




Imagery — past and present

Historic topo, noaa, aerials, pictomerty, 4” imagery



Bing Maps “Birds Eye View”

50 fest 20'm

©® 2010 Microsoft Corporation
Pictometry Bird's Eye © 2010 Eigto el International Cur_|:|
Pictometry Bird's Eye:8 JO{IHEA ial SenicEaiic




Marsh Mapping

e m—— s

2l Mar;h_Peat_Thidmess_

PEAT_IM
7 0 - 11 Sandyhook
T 12 - 15 Matunudk
& 16 - 51 Pawcatuck
& 52 - 141 Ipswich




Point Data

- sas_master_spf
. <all other values =
DATA_TYPE

O Vibracore, labdata




Point/Pedon Data

MAPPING PARTHNERSHIP FOR COASTAL SOILS AND SEDIMENT
{MAPCOAST.ORG)

*405 Pedons, 62 with lab data. 5 GGG GG\ 5 GG GGG\

sLab analysis includes PSA, OC, ot b S G o, o
AVS/CRS, Incubation pH, metals,
etc.

«12 Series, 20 Map Units
*PedonPC & AnalysisPC used.

DAt s T el Sl acamt v deek g 058 3T soml 37 ot e peean <1 sncl

TS o= { Jasam
sirey alzalng, pI27.5, ol meter L momer; abrope bowscasy,

Cal 15923 zestioersrs; dars arae CLOYE 1000 sane; L0 peccam sand; snale gran; sonsocky, nocpleis; nocfdd; 25 serzecifakchs

TaH = 11w chae Lo ey

pZe D il s gl gy (8Y T el B e sl 2 qiacamd 1 skl e mesdichy seigiasse senind 110
cernahe aboaiioe, ol 3.2, pI7 cwar Lol wabes; aoouss soendar,

Tl 5292 7] zestieetars; dars grae 1Y 010 rane 57 pecam sand; I opsrzeck ik sivge arais nocetzky, zonsiasie; semns; madar
1 = ='r 1 1

i el

«Several Special Features
(point/lines).

*All data linked and available (one
cick), archive core stored at 4C.

www.mapcoast.org or nesoil.com/sas



Tropical Storm Force Wind Speed Probabilities &

For the 120 hours (5 days) from 2 PM AST Tue Aug 18 to 2 PM AST Sun Aug 23 i3
T T T i T T Erin r H H H H H H H

@

Questions

SEH S0M  asH  4oW  35W 3o 25K
Probability of fropical storm force surface winds (1-minute average == 39 mph) from all fropical cyclones
< indicates HURFICANE BILL cenler location at 2 PM AST Tue Aug 182009 [For ooy Hid)
T T aaae——

e 0% 7


http://www.nhc.noaa.gov/refresh/graphics_at3+shtml/?tswind120?large�

Examples of our Data

http://maps.edc.uri.edu/arcgis/services

Google Ocean Analysis PC

= Google Earth
File Edit View Tools Add Help

¥ Search

FlyTo | FindBusinesses | Directions |

Legend
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REED SECURED FEDERAL FUNDING FOR RHODE

ISLAND FOR FISCAL YEAR 2006

Natural Resources Conservation Service (NRCS) Soil Survey Management Office: $100,000

The Natural Resources Conservation Service (NRCE) will receive $100,000 o
develop coastal and underwater soil mapping techniques, classification, and soil analvsis, as
well as provide ongoing training.[Click to go back to the top of the pagze.]

Pawtuxet Cove Federal Navigation Project Maintenance Dredoing: $1,440,000
Cranston/Warwick

The Army Corps of Engineers will receive $1,440,000 to remove oo,000 cubic vards of
material to restore the &-foot entrance channel, turning basin and anchorage area i
Pawtuxet Cove. The Pawtuxet Cove Federal Navigation Project is an important
for wessel traffic serving both the cities of Cranston and Warwick. -
of the paze.

Narrow River Aquatic Ecosystemn Restol ect: $150,000
Narragansett/South Kir

The Army Corps
feasibility study
Narragansett ay
Preliminary Re
Island Sound. [

ion between

Roger Williams Universi
Bristol

elopment (CAD): $1,000,000

W) in Bristol will receive $1,000,000 to support the
nr Aquaculture Developrment (CAD). The CAD will be established
cessful Center for Economic and Environmental Developrment

Roger Williams
establishment of a
within the University’s g
which has an active aquaculture research program and operates the only shellfish hatchery

in Rhode Island. [Click togo back to the top of the page.

East Providence Waterfront Storm Water Management Analysis: $250,000

The City of East Providence will receive $z50,000 to analvze and develop an innovative
storm water management plan for its newly revitalized waterfront. [Click to g0 back to the
top of the page.

Bullocks Point Cove Federal Navigation Project Maintenance Dredging: $630,000
East Providence Barrington

The Army Corps of Engineers will receive $630,000 to remove 50,000 cubic yards of
dredged material to restore the project’s 8-foot entrance channel, the 6-foot inner channel,
and the &-foot mooring and turning basing. [Click to =0 back to the top of the page.]

Charlestown Breachway navigation study: $90,000
Charlestown

The Army Corps of Engineers will receive $90,000 to comnplete a navigation study and
initiate and complete the project design for the Charlestown Breachway and Inlet. There is
growing concern for navigation safety through the breachway, which connects Ninigret
Pond to Rhode Island Sound. The Army Corps of Engineers is considering a project to remove
large boulders on the ocean side of the breachway as well as some dredging of the natural
channel farther inland. The Corps will already be dredging in Ninigret Pg abitat
purposes under the South Cpast Habitat Restoration Project, minitgazi the
project.[Click to g0 & top of the page.]

alt Marsh Rg

ps ers and the Rhode Island Coastal Resources Flanagement
eceite $150,000 to continue to develop a feasibility study for Brush MNeck
nwich Bay.[Click to =0 back to the top of the page.]

Allins Cove Environmental Restoration: $300,000
Barrington

The Rhode Island Coastal Resources Management Council will receive $300,000 to
continue the restoration of degraded coastal wetlands at Allins Cove in Barrington. This
project will restore coastal habitat and salt marsh by improving tidal flushing through

e e e ) e e LT S e

Ten Mile River Fisheries Restoration: $250,000

The Rhode Island Coastal Resources Management Council will receive $250,000 to
support the restoration of fish runs in the Ten Mile River, which runs in eastern Rhode Island
and southeastern Massachusetts. The construction of dams over the last zoo years has
prevented fish passage to upstream spawning habitat. Restoring the fish run to the lower
Ten Mile River would provide a wide range of benefits to the freshwater and marine fishery
and to the surrounding cornmunities. The bill also includes $14,000 for Inspection of
Completed Works by the Army Corps of Engineers, $300,000 for Project Condition Surveys,
and £52 5,000 for the Fox Point Hurricane Barrier to upgrade its 4o-wear old electrical

system. [Click to =0 back to the top of the page.

New England Lobster Disease Research: $3 million
University Of Rhode Island

The National Sea Grant College Program will receive $3 million to establish a
cooperative research program to study the causes of lobster disease and the decline in the
lobster fishery in Mew England waters. [Click to go back to the top of the page.]
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