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LEGISLATIVE REQUIREMENTS 
(ENVIRONMENTAL PARTS)

• 46-15.7-1 MANAGE AMOUNTS, PURPOSES, 
TIMING, LOCATIONS, RATES – WHILE 
PROTECTING THE ENVIRONMENT

• ALLOCATE WATER RESOURCES

• 46-15.7-2 PRIORITY TO AGRICULTURE 

2009 WATER USE AND EFFICIENCY ACT –
COALITION FOR WATER SECURITY

• 46-15.8-2 PROMOTE EFFICIENCY

• PROTECT ECOLOGICAL FUNCTIONING OF THE 
WATER RESOURCES OF THE STATE

• USE WATER AVAILABILITY ESTIMATES –
DEVELOPED BY WRB AND RIDEM INTO LOCAL 
PLANS

• 46-15.7-3 IDENTIFY SOURCES WHERE EXISTING 
USES HAVE REACHED OR THREATEN SAFE YIELD 

WATER AVAILABILITY ???



AVAILABILITY ESTIMATES

RESERVOIRS – EASY! – PROVEN 
ENGINEERING

Dam at Scituate Reservoir

Photo by Jim McElroy 2011

RIVERS – HARD!  

AT THE TIME OF LEGISLATION THERE WERE 
NO PROVEN SCIENTIFIC METHODS FOR NON-
DAM CONTROLLED RIVERS

How much is too much?
Focused here



RIDOT, FLICKR SITE
MARCH 2010



RESEARCH IN OTHER STATES

IPSWICH RIVER, 
128 CORRIDOR MA

174% OF 7Q10 ALLOCATED

COLORADO RIVER
IN MEXICO

100% OF FLOW

FENTON RIVER
NEAR UCONN

BY ROBERT M. THORSON
HARTFORD COURANTEARTH A NEW WILD | WATER

PBS

230% OF 7Q10 ALLOCATED

IPSWICH RIVER WATERSHED ASSOCIATION



WE LOOKED AT OTHER STATE 
PROGRAMS AND STUDIES

PIEDMONT STREAMS 
IN GEORGIA

Freeman, M. C. and P. A. 
Marcinek. 2006 USGS

50% of 
7Q10

Lamprey River Proposed 
Protected Instream Flow Report 
2009

Michigan DEC, 2009



WHY STREAM DEPLETION



WHY DEPLETION AS A MANAGEMENT 
TOOL FOR GROUNDWATER?

• STREAMFLOW RESPONSE TO GROUNDWATER PUMPING IS LONGER-
TERM (ONE OR MORE MONTHS)

• DEPLETION ENCOURAGES RECHARGE

• DEPLETION ENCOURAGES RETURN FLOW (NET DEPLETION)

• DEPLETION MANAGEMENT ALLOWS FOR SUSTAINABLE YIELD 
CALCULATIONS ON BASEFLOW

• DEPLETION MANAGEMENT ALLOWS THE MANAGER TO ADD UP ALL 
THE PARTS



50% DEPLETION OF THE 7Q10
DURING LOW FLOW

Freeman, M. C. and P. A. 
Marcinek. 2006 USGS

50% of 
7Q10



ALLOWABLE DEPLETIONS FOR EACH 
CLASS DURING LOW HYDROPERIOD

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



Assign a Classification Based on Total Metric Score



HUMAN INFLUENCE POINTS

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

GOOGLE THE RI STREAM DEPLETION METHOD

FOR MORE INFO...





SIR  2014-5216



CHIPUXET RIVER – FROM YAGOO TO URI

Alisa Richardson, Chipuxet River
August 2014



Alisa Richardson, Irrigation in the Chipuxet Basin
August 2014

IMPROVING EFFICIENCIES AND MOVING TO WELLS
(NRCS AND DIV OF AGRICULTURE)

Idaho Power



THE STREAM DEPLETION METHOD 
IS PRESUMPTIVE 

(FOR PERMIT SCREENING)

WETLAND PERMITTING – CASE-BY-CASE

•< THAN SDM APPLY FOR PRELIMINARY DETERMINATION
• EVALUATE IMPACTS TO WETLANDS

•> THAN THE SDM APPLY FOR A SIGNIFICANT ALTERATION
• EVALUATE ECOLOGICAL IMPACTS TO THE WETLANDS

• EVALUATE ECOLOGICAL IMPACTS TO THE RIVER



7Q10 = 10 cfs

7Q10 = 6 cfs

7Q10 = 4 cfs .26 MGD (Class 1)

.78 MGD (Class 2)

Flow
Allowable 

Depletion 
(Low Flow)

3.2 MGD (Class 3)  

-1.0 MGD

2 2 MGD ALLOWABLE DEPLETION

1.0 MGD (Class 2)



THE STREAM DEPLETION METHOD 
FOR PLANNING

COMPARE ALLOWABLE DEPLETION TO ACTUAL PUMPING

COMPARE SAFE YIELD OF RESERVOIRS TO ACTUAL USE



AREAS WHERE GROUNDWATER PUMPING 
MEETS OR EXCEEDS SDM

• DATA INDICATES THAT THE 
FOLLOWING WATERSHEDS 
MAY NOT BE SUPPORTING 
THE GOALS 

• WE NEED TO ADDRESS THE 
AREAS IN RED THROUGH 
CONSERVATION AND 
REDUCED DEMAND. 

• HUNT RIVER 
• CHIPUXET RIVER 
• WESTERLY
• JAMESTOWN
• CUMBERLAND AND 

WOONSOCKET
Current demand < 
withdrawal standard

Current demand may exceed
Withdrawal standard
Current demand exceeds
Withdrawal standard

Undetermined


