Wiheniis a River norlLenger: a
RIVEr?
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DEM missien and mandates:
y Environmental Pretection
y Sustainanle: Natural Reseurce: Vianagement
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Avallable Surface \Water

142 MGD

PWSBI =92 VIGD
CUNMBERLAND =9.4 MGD
PAWTUCKET = 22 MGD
WOONSOCKET = 9.0/ MG
NEWPORT = 10 MGD
JAMESTOWNI= .06

Rl Water Needea Annually

GOLF ~ 23 MGD
EARMING ~ 50 MGD
SELF SUPPLY
INDUSTRY

2005 TOTAL = 198 MGD
2025 TOTAL = 208 MGD
BUILD OUr = 227 VIGD

With nor new: SW: Seurces

NEED='85 MGD
GW/Conservation

Sources are McGuire Report, 2008, WRB Annual Report, RIDEM Estimates



Wells and direct withdrawals effect
stream flow

Pumping wells
can drawdown
the water table







Massachusetts

TR = e lpswichrRIVER In

MassachUSEtLs| IS
sufifering frem excessive
greundwater withdrawals
and has pPegun te dry up
Every ether year Ssince
1995,

American RIVers
Aominated the lpswich
River as the 3™ most
endangered rver in 2003




Rhode Island




Precipitation in Inches
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Plot of Annual Precipitation Providence, Rl 1895-2004
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Chipuxet
River

1940 1950 1960 1970 1980

Annual 7-Day Minimums on the Chipuxet River at Rt. 138
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Unsustainability. resulting 1nia
Collapse: of Eisheries

Changes in Freshwater
Species Populations

Indices 1970-1999
140

120

- MNorth America

== Latin Amenca

= Europe

- Alrica

= Aga-FPacfic

== Australama

IR Freshwater Species Population Index

1970 1975 1980 1985 1990 1965 2000

g
e
=
=
8
]
o

&




Water Withdrawals = Loss of Species

USGS Scientists state

o Significant losses of river

fish due to withdrawal rates

greater than 50% of the
7Q10

Freeman, M. C. and P. A. Marcinek. 2006.
supply reservoirs in Piedmont streams.
Environmental Management 38: 435-450.
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Pemnitizd moniny-average withdrawal 710 ({In transfom)

B Intake sites ﬁ Resarvoir sites
i

Fish assemblage responses to water withdrawals and water



Managing the Water Resources; for
a Sustainanle Yield

Consider the timingr o Water withdrawals

Consider the guantity o Water
Withdrawals

Consider the duliauien: and freguency: of
the water withdrawal

Consider the Ecelogical Resources

\



1. Timing = Hunt River

f;“- L T o FHTE

Summer 2005




. Consider the Quantity: ofi Water

Thimy B s e T




3. Timing

Species O NG D g W saM AT MG 34T S
Blacknose Dace s #¥S
Longnose Dace S PSS
Fallfish S 4 S iR
Creek Chubsucker S S T BB
Atlantic Salmon M M M
Brook Trout Sg S S
Tesselated Darter S S R
O O SM SM SM MO RO O O
R
O O sM sMm sMm O O O

— Supply (Yield)
- - -Demand




Wy IS this a preblemiin the
Northeast?

Shallow’ aguiters
LesS| 6ff perviousness
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4. Ecolegical Reseurces
- Coldwater Eisheries

Coldwater Fisheries




Ecelogical Resources
Wetlands




Pesigning Water Standards



Classification System

recognizing| that mere water Is required to maintain the: ecelegical integrity: of a
natural/pristine system than: a moederately influenced systen so moere water can| e
allocated to) the influenced system

More water to ecology

To maintain sustainability Minimal H Infl
inimal Human Influence

vident Human Influence

oderate Human

Significant Human
Influence

Less water needed to
ecology to maintain
sustainability

-3 Biological Condition=———>

»> Human Disturbance >
Taken from US EPATALU Presentation Jackson 2005




Classification Metrics

Each Watershed Unit is given a value for each metric listed below

Metrics: Used ter Assign: Class

DIvVersions - Existing water withdrawals

Existing Impervious; Cover - Existing Development

Futtre Impervious Cover- Urban Service Boundary

Existing Consenvation Lands - (excluding water supply lands)

Future Conservation Plans - RIDEM, TNC, Land
Conservancy, Audubon

Water Quality’ = Water Quality: Standards

Water Supply Land

Farmland

Coldwater Fisheries




For each watershed unit add the
Values for each of the nine metrics

Existing Future Existing Future
Impervious Development Conservation Conservation

gty

Diversions

Water Coldwater
Supply Land Fisheries

e L




Assign a Classification Based on Total Metric Score

Total Metric Score
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— Human Disturbance ————
Taken from US EPATALU Presentation Jackson 200._




\\/ater
Withdrawal
Classification
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Sustainable Water Resources

EIShr are: the “Canany. in the Coal Mine*

Sustainability: = Healthy: Rivers
s Healthy: Oceans
s Healthy Land Ecosystems
 \\/aste assimilation
s Recreation
s Manufactring andl BUSINESSEs
a Sustaianility for Future Generations




Freshwater Fisheries Sampling Locations
WL-SEE T, |

LEGEMD

& Fishsurdey
sampling locafion

P Froshwaters of the State




Hydroperiods to Bieperiods

e.g. Eel Migration
Shad & Herring Outmigration —
Dace Spawning etc...

e.d. Shad Spawning

e.g. Atlantic Salmon Outmigration

e.g. Channel Forming
Herring & Shad Spawning

RIVer flows at vanous, lifie stages ofi fish

e.gd. Brook Trout Spawning

Overwintering —

e.d. Brook Trout Spawning
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Allowable Withdrawal as a Percent of 7Q10
Month BioPeriod HydroPeriod Class 1 Class 2 Class 3 Class 4 Class 5

Oct _ Spawning & Outmig.  Medium-Low 20%  40% 60% 80% 100%
Nov Overwinter Mediuum 40% 80% 120% 160% 200%

Dec
Jan Overwinter & High 60% 120% 180% 240% 300%

Feb Channel Forming

Mar Anadromous High 60% 120% 180% 240% 300%
April Spawning

May Anad. Spawning Medium 40% 80% 120% 160% 200%
June  Peak Resident Spawn. Medium-Low 20%  40% 60% 80%

July Resident Spawning
Aug Rearing and Growth Low 10%  20% 30% 40%

Sept  Herring & Shad Out.




Allewable Withdrawals for Each
Classi dunng LLew: Hydroperoad

Class

al ~A| W] N| P

% of 7Q10
Withdrawn

10
20
30
40

50

Natural Streams

Minimal Human Influence

Evident Human Influence

Moderate Human Influence

Significant Human Influences



Allowable
Withdrawal

(Low Flow)

7Q10 = 1 cfs SVAG 65,000 gpd (Class 1)

Flow

7Q10 = 3 cfs

7010=10cfs IR X %% 3.246,000 gpd (Class 5)



RIDENM E&\WW Study.

Annual Fish Community: Analysis compared te upstream water
Withdrawals

Pond fish

B %6 of 7Q10 withdrawn

1997 2004 2005 2007




Watersheds of Concern

Preliminan/ data Indicates
that the fellewing
Watersheds may not be
suppoerting the geals

\We need to address the
areas In Red through
CONSErvation and reduced
demand.

Hunt River

Chipuxet River

\Westerly

Jamestown

Cumberland and WWoeonsocket

We may be able 1o loek for
more water to supplement
from| the green areas.

e o
«__Current demand <

__ withdrawal standard
C__ Current demand may exceed §
Withdrawal standard
@current demand exceeds

~ Withdrawal standard
¢ Undetermined




USGS Gage
01116910

USGS Gage
01117000

& Inactive
Cold Water Fishery Sample

Survey Stations

=t te
Cold Water Fishery Stream

Rivers & Streams




Hunt River Withdrawals

B Available water

12005

FEB APR JUN AUG OCT DEC







Fry Brook — August 2007







Potowomet Dam, Summer 2007

Hradmiahitad 1000
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Water Resources Board - HAP Pilot

COOPERATORS
Nortih Kingstown\Water
QDC
Kent Colinty: Water
Coalition Eor Watelr: Security
Grow: Smart



HAP Pilot Goal

he geallis te develop recommendations
and a ceherent stirategy for application in
the Hunt=Annaguaticket-Pettaguamscuit
pasin that will seek te ensure a
sustainanie balance vetween numan; and
ecological water needs andwill'serve as
an Impreved model e statewide water;
[ESOUICES) COoNSErvation, management, and
allecation.









Jamestown and Carnagie
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Improving| the: Stermmwater Vianual

LIDr Design —
WHEFE It
Makes; Sense

Heduction in

gt ,,w*f;“ streamflow caused by
o i v ground-water
RN _“1 \ withdrawals
l Pracipitation
{ Evaporafion o
e lempim]'n'a] iﬁmnm

7 /

Rapid infiltration basins. (Photograph courtesy of
Water Conserv Il facility, Orlando, Florida.)



Improving Efficiencies and Moving te Wells
(NRCS andi Div: oft Agriculture)




Removing Non-Petable Uses from
the Public Supply: System




More Practical Considerations for
Smaller Projects

)

£.

Construction of a large underground
cistern at a commercial site; this vault
consists of a weight-bearing skeleton
wrapped in a waterproof membrane.
Photo: Rainwater Recovery Systems, LLC

Rain CISters;, rain
navesting, stermwater
Inflitration, Wastewater
feuse, USe of constructed
PORAS for Infigatien, etc..

RedUuces; stormwater
pollution while reduceing
Wwater demands In the
SUMIMEr.



We need help firon everyone

—40 VIGDIIs used on
eUideor Watering in
this; State
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Summer Demand Managment

Consernvation plumbing fixtures

Leak detection and repair

MiRimize lawins

Keep trees on:site

Installirain gages: on Iigation: systems

SPECIy drought telerant: grasses and shrules
[RESOUICES:

URIViaster Gardner
AP/, uri.edu/ce/healthylandscapes/tips/4. html



Water used to be so simple!
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