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DEM mission and mandates:DEM mission and mandates:
Environmental Protection Environmental Protection 
Sustainable Sustainable Natural Resource ManagementNatural Resource Management



Scituate Reservoir Scituate Reservoir –– SY 92MGDSY 92MGD

NOAA ,2004



Available Surface WaterAvailable Surface Water

142 MGD142 MGD

PWSB = 92 MGDPWSB = 92 MGD
CUMBERLAND = 9.4 MGDCUMBERLAND = 9.4 MGD
PAWTUCKET = 22 MGDPAWTUCKET = 22 MGD
WOONSOCKET = 9.0 MGDWOONSOCKET = 9.0 MGD
NEWPORT = 10 MGDNEWPORT = 10 MGD
JAMESTOWN = .06JAMESTOWN = .06

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

RI Water Needed AnnuallyRI Water Needed Annually

GOLF ~ 23 MGDGOLF ~ 23 MGD
FARMING ~ 50 MGDFARMING ~ 50 MGD
SELF SUPPLYSELF SUPPLY
INDUSTRYINDUSTRY

2005 TOTAL = 193 MGD2005 TOTAL = 193 MGD
2025 TOTAL = 208 MGD2025 TOTAL = 208 MGD
BUILD OUT = 227 MGDBUILD OUT = 227 MGD

With no new SW SourcesWith no new SW Sources
NEED= 85 MGD NEED= 85 MGD 

GW/ConservationGW/Conservation



Wells and direct withdrawals effect Wells and direct withdrawals effect 
stream flowstream flow





MassachusettsMassachusetts

The Ipswich River in The Ipswich River in 
Massachusetts is Massachusetts is 
suffering from suffering from excessive excessive 
groundwater withdrawalsgroundwater withdrawals
and has begun to dry up and has begun to dry up 
every other year since every other year since 
1995.1995.
American Rivers American Rivers 
nominated the Ipswich nominated the Ipswich 
River as the 3River as the 3rdrd most most 
endangered river in 2003endangered river in 2003



Rhode IslandRhode Island



ChipuxetChipuxet
RiverRiver



UnsustainabilityUnsustainability resulting in a resulting in a 
Collapse of FisheriesCollapse of Fisheries



Water Withdrawals = Loss of SpeciesWater Withdrawals = Loss of Species

USGS Scientists state

• Significant losses of river 
fish due to withdrawal rates 
greater than 50% of the 
7Q10 

Freeman, M. C. and P. A. Marcinek. 2006. Fish assemblage responses to water withdrawals and water 
supply reservoirs in Piedmont streams.
Environmental Management 38: 435-450. 



Managing the Water Resources for Managing the Water Resources for 
a Sustainable Yielda Sustainable Yield

1.1. Consider the timing of water withdrawalsConsider the timing of water withdrawals
2.2. Consider the quantity of water Consider the quantity of water 

withdrawalswithdrawals
3.3. Consider the duration and frequency of Consider the duration and frequency of 

the water withdrawalthe water withdrawal
4.4. Consider the Ecological ResourcesConsider the Ecological Resources



1. Timing 1. Timing –– Hunt RiverHunt River

Spring 2006Spring 2006

Summer 2005Summer 2005



2. Consider the Quantity of Water2. Consider the Quantity of Water



3. Timing3. Timing
Species O N D J F M A M J J A S

S

Tesselated Darter S S R

River Herring O O SM SM SM MO RO O O

American Shad O O SM SM SM
R
O O O

Common Shiner S S S S R

White Sucker S S R

S

Blacknose Dace S S S R

Longnose Dace S S S R

Fallfish S S R

Creek Chubsucker S S S R

Atlantic Salmon O O M M M

Brook Trout S

M = upstream migration, O = outmigration, R = rearing and growth, S = spawning0
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Why is this a problem in the Why is this a problem in the 
Northeast?Northeast?

Shallow aquifersShallow aquifers
Loss of Loss of perviousnessperviousness



USGS



4. Ecological Resources 4. Ecological Resources 
-- Coldwater FisheriesColdwater Fisheries



Ecological ResourcesEcological Resources
WetlandsWetlands



Designing Water StandardsDesigning Water Standards



Classification SystemClassification System
recognizing that more water is required to maintain the ecologicrecognizing that more water is required to maintain the ecological integrity of a al integrity of a 

natural/pristine system than a moderately influenced system so mnatural/pristine system than a moderately influenced system so more water can be ore water can be 
allocated to the influenced systemallocated to the influenced system

Natural
Minimal Human Influence

Evident Human Influence

Moderate Human 
Influence

Significant Human 
Influence

More water to ecology
To maintain sustainability

Less water needed to 
ecology to maintain 
sustainability



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

Metrics Used to Assign ClassMetrics Used to Assign Class
DiversionsDiversions –– Existing water withdrawalsExisting water withdrawals

Existing Impervious CoverExisting Impervious Cover -- Existing DevelopmentExisting Development

Future Impervious CoverFuture Impervious Cover -- Urban Service BoundaryUrban Service Boundary

Existing Conservation LandsExisting Conservation Lands -- (excluding water supply lands)(excluding water supply lands)

Future Conservation PlansFuture Conservation Plans –– RIDEM, TNC, Land RIDEM, TNC, Land 

Conservancy, AuConservancy, Audubondubon

Water QualityWater Quality –– Water Quality StandardsWater Quality Standards

Water Supply LandWater Supply Land

FarmlandFarmland

Coldwater FisheriesColdwater Fisheries



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

Total
= Metric

Score0,10
+

Water 
Supply Land

Coldwater
Fisheries

+
-10,0,5

+

Farmland

1 - 10
+

Water 
Quality

0,1,5,10

Diversions

1 - 10

+

Existing 
Impervious

1 - 10

+

Future 
Development

1 - 5

Existing 
Conservation

+
1 - 10

+

Future 
Conservation

1 - 5



Total Metric Score
Natural  -3  - 10

Minimal Human Influence 11  - 17

Evident Human Influence 17  - 28

Moderate Human Influence 29  - 37

Significant Human Influence 38  - 54

Assign a Classification Based on Total Metric Score



WaterWater
Withdrawal Withdrawal 

ClassificationClassification

CLASS
1
2
3
4
5



Sustainable Water ResourcesSustainable Water Resources

Fish are the Fish are the ““Canary in the Coal MineCanary in the Coal Mine””
Sustainability = Healthy Rivers Sustainability = Healthy Rivers 

Healthy OceansHealthy Oceans
Healthy Land EcosystemsHealthy Land Ecosystems
Waste assimilation Waste assimilation 
RecreationRecreation
Manufacturing and businessesManufacturing and businesses
Sustainability for Future GenerationsSustainability for Future Generations





HydroperiodsHydroperiods to to BioperiodsBioperiods
River flows at various life stages of fishRiver flows at various life stages of fish
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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% 100%
July Resident Spawning
Aug Rearing and Growth Low 10% 20% 30% 40% 50%
Sept Herring & Shad Out.

 Allowable Withdrawal as a Percent of  7Q10



Allowable Withdrawals for Each Allowable Withdrawals for Each 
Class during Low Class during Low HydroperiodHydroperiod

Class Class % of 7Q10% of 7Q10
WithdrawnWithdrawn

11 1010

22 2020

33 3030

44 4040

55 5050 Significant Human Influences

Natural Streams

Moderate Human Influence

Evident Human Influence

Minimal Human Influence



7Q10 = 10 cfs

7Q10 = 3 cfs

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

195,000 gpd (Class 1)

390,000 gpd (Class 2)

3,246,000 gpd (Class 5)

Flow
Allowable 

Withdrawal 
(Low Flow)



RIDEM F&W StudyRIDEM F&W Study
Annual Fish Community Analysis compared to upstream water Annual Fish Community Analysis compared to upstream water 

withdrawalswithdrawals
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Watersheds of ConcernWatersheds of Concern

Preliminary data indicates Preliminary data indicates 
that the following that the following 
watersheds may not be watersheds may not be 
supporting the goals supporting the goals 
We need to address the We need to address the 
areas in Red through areas in Red through 
conservation and reduced conservation and reduced 
demand. demand. 

Hunt River Hunt River 
ChipuxetChipuxet River River 
WesterlyWesterly
JamestownJamestown
Cumberland and WoonsocketCumberland and Woonsocket

We may be able to look for We may be able to look for 
more water to supplement more water to supplement 
from the green areas. from the green areas. 

Current demand < 
withdrawal standard
Current demand may exceed
Withdrawal standard
Current demand exceeds
Withdrawal standard
Undetermined



NK #6

IW

3A - QDC

NK10
NK9

KC1 9A - QDC
14A - QDC

Hunt River

Frenchtown
Brook

Fry
Brook

Potowomet
Pond

Sandhill
Brook

USGS Gage
01116910

USGS Gage
01117000

HUNT RIVER BASINHUNT RIVER BASIN



Hunt River WithdrawalsHunt River Withdrawals
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Fry Brook – August 2007



Wetlands Near pumping well 
Cluster on Hunt River
August  2005



Potowomet Dam, Summer 2007



Old Forge Dam - 2007



Water Resources Board Water Resources Board -- HAP PilotHAP Pilot

COOPERATORSCOOPERATORS
North Kingstown WaterNorth Kingstown Water
QDCQDC
Kent County WaterKent County Water
Coalition For Water SecurityCoalition For Water Security
Grow SmartGrow Smart



HAP Pilot GoalHAP Pilot Goal

The goal is to develop recommendations The goal is to develop recommendations 
and a coherent strategy for application in and a coherent strategy for application in 
the Huntthe Hunt--AnnaquatucketAnnaquatucket--PettaquamscuttPettaquamscutt
basin that will seek to ensure a basin that will seek to ensure a 
sustainable balance between human and sustainable balance between human and 
ecological water needs and will serve as ecological water needs and will serve as 
an improved model for  statewide water an improved model for  statewide water 
resources conservation, management, and resources conservation, management, and 
allocation.allocation.







Wastewater ReuseWastewater Reuse
Jamestown and Jamestown and CarnagieCarnagie



Improving the Improving the StormwaterStormwater ManualManual

LID Design LID Design ––
where it where it 
makes sensemakes sense

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

USGS



Improving Efficiencies and Moving to WellsImproving Efficiencies and Moving to Wells
(NRCS and Div of Agriculture)(NRCS and Div of Agriculture)



Removing NonRemoving Non--Potable Uses from Potable Uses from 
the Public Supply System the Public Supply System 



More Practical Considerations for More Practical Considerations for 
Smaller ProjectsSmaller Projects

Rain cisterns, rain Rain cisterns, rain 
harvesting, harvesting, stormwaterstormwater
infiltration, wastewater infiltration, wastewater 
reuse, use of constructed reuse, use of constructed 
ponds for irrigation, etc..ponds for irrigation, etc..

Reduces Reduces stormwaterstormwater
pollution while reducing pollution while reducing 
water demands in the water demands in the 
summer.summer.

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



We need help from everyoneWe need help from everyone

~40 MGD is used on ~40 MGD is used on 
outdoor watering in outdoor watering in 
this State this State 



Summer Demand Summer Demand ManagmentManagment

Conservation plumbing fixturesConservation plumbing fixtures
Leak detection and repairLeak detection and repair
Minimize lawnsMinimize lawns
Keep trees onKeep trees on--sitesite
Install rain gages on irrigation systemsInstall rain gages on irrigation systems
Specify drought tolerant grasses and shrubsSpecify drought tolerant grasses and shrubs

Resources:Resources:
URI Master GardnerURI Master Gardner
http://www.uri.edu/ce/healthylandscapes/tips/4.htmlhttp://www.uri.edu/ce/healthylandscapes/tips/4.html



Water used to be so simple!
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