SEINING INSTREAM FLOW
STANDARDS FOR
LHQJ:‘tAND
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‘ Where are we and where do we

. g) from here?
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SaEKground

“MRhodeNslandisigenetially considered a “water-rich”
StctEMlWE dofta wa\/s ﬁthe water where and

WHERNWENSIEEGENT

Increasgpldemands for water and concern over
dimIAISHig Hews ave brought about need to further
refine; Insteamr fiow! policies, and permitting procedures
1 Our ‘esearch has encompassed reviews from many
states around the country grappling with the same
issues... How' can we optimize use and availability for all
needs? How much water Is enough to support a healthy

aguatic ecosystem?
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The Ipswich River in
Vjassachusetts is
sufifering from over-
allocation and has
dried up twice since
1995. Many other
rivers across the US
are suffering from
this same condition.
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Frw INeat to f{ ode Island
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| Ayecent draft USGS stu cJ\“\J essment of Habitat, Fish
CommUmMbiEsRanaiStiEamiiow’ Reguirements for Habltat
Hrotsctbn Jsgliepaug-Queen River” states that certain
- reaches WolJJrJ dPPEAN: "ro have little tolerance for

c rJrJJrJormJ UEMpErature changes that could possibly be
Created Dy INEHEASED W@ o1 Withdrawals”

USGS 'medel for the, Hunt-Annaquatucket basin shows
/2% depletion' of the stream @ 7Q10 flow conditions.
Wild brook trout were found at all of the tributaries

upstream of the wells; none were found downstream.

A water budget computed by the USGS shows that nearly
12 of the water in the Chipuxet basin is annually pumped
out of the watershed and exported to the Bay




Instantaneous streamflow at the Usquepaug River,
at Rt. 2, near Usquepaug, RI
(USGS station 01117420) during August 15 - September 15, 1995
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Discharge, in cubic feet per second
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SEEIOFECONOMIC Implications of
diigggishearstream flows

aam N
“Wiielstate’s riversiand lakes support an active
and growingprecreational boating & fishing, and
LOUrSINnG us"r;\ J

I 1996y freshwater anglers spent $36 million
on eduipment and related expenses alone.
Freshwaters are a component of state’s “natural
capital” providing ecosystem services virtually
free of charge (e.g. irrigation, flood storage)

and representing potential avoided costs (e.g.
higher wastewater treatment costs).
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“Niepdevelop and implement a flow standard
thiatalieWsHieIFoptimum Use and encourages
SOUnNGANIIENEEEMENT practices while being
PIOLECUVEOIRa Nealthy aquatic ecosystem
| To work With the Water Resources Board to
~ incorporate a flow standard into a
compreh--lvaNater allocation policy



GliaiENERcples for Establishing
IRstieam Eew or the 2000’s
_ RREmeVE Sminimdm 'FJ@\/‘W, concept” from in-
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reges *__

Management off annual flow regimes based on
environmental accounts (allocations) will
become more common and require real time
monitoring and decision-making

In-stream Flow Council 2001



_BEVareiegy (Mmadnitude,
[dE OIFChaREE)
GEOMOLPNOIeEY (Chann
LranSpo)

sustenance and perpetuation of

mﬁrse aquatic fauna)

Indigenous

Water Quality (temperature, dissolved oxygen,
contaminants, etc)

Connectivity (pathways for water, organisms, energy)

(Instream Flow Council 2001)



Description

stream Flow
it Tools

Examples

Baseline

Establishes
environmental or
reference conditions

RVA
IBI, IHA

Standard-setting

Sets limits or rules to
define a flow regime

Tennant
ABF, Wetted Perimeter
R2-Cross

Incremental

Analyzes single or
multiple variables to
enable assessment of
different flow
management alternatives

IFIM, PHABSIM
RCHARC, SNTEMP

Demonstration Flow
Assessment

Monitoring / Diagnostic

Assesses conditions and
how they change over
time

IBl, HQI, IHA

(Instream Flow Council 2001)




IWENYays of Setting Flow
IicigeLsi(Staliaker, 1995)

Standard Setting

L OW! CONUOVEISYAPIrojeCt J. ‘ Igh controversy project
RECONNRISSENCETIEVEI Project-specific

a5

planniing | Many: decision variables
FEW dECISIONNVaTiaD! | Expensive
I Lengthy

L In-depth knowledge required
Rule-of-thumb ! More scientifically accepted
Less scientifically accepted Designed for bargaining
Not well-suited for Based on fish or habitat

bargaining
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ting the average annual

[ StauiStiEal tErm repreye
'a iiow |l:l3,a recurrence

SEVEN aay iRImun
NtErfVal el years

_ L., dias oW, rJo\v for establishing permit limits
for waste treatment plants
As a base flow standard, 7Q10 flow is not
protective of aquatic life and does not consider

seasonal variations; severe degradation is likely
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IEstmmeErmerABE St Jr}ﬁov\} ecommendations for free-
fowingistieams (Unaltered by withdrawals) are determined
f[iFOMm tAE St ' 0 the meg jlan monthly-mean flow for
AUGUSE

] at@;Meirs, the ABF streamflow

io]g] isl__determined by the following default flows:

Season (months) Period Streamflow

Summer(mid-Jun to mid-Oct) Low flow 0.5 (ft3/s)/mi?
Fall/Winter(mid Oct to Mar) Spawning and incubation 1.0 (ft3/s)/mi?
Spring(Apr-mid Jun) Spawning and incubation 4.0 (ft3/s)/mi?



Flow (cfs/mi2)

er..II)‘ain Flow Hydrograph
Year 1975

NE Flow Policy




NEWRER@EIand Aguatic Base
HOW
PROS s CONS

Primarily designed for flow

l—'l—'r‘)

BEEENAUSESW onfFERC
dNEPATHMYACERBSIPEIMItLS .
_ /. ' - - or large streams (>50 mi?), a
INCOrPOJial long term record of stream flow
unaltered by withdrawals is
required

Spring Default value is difficult
to attain naturally in SE New
England due to lack of
significant snow melt

Difficult to apply to consumptive
uses because flow is not
naturally met for 1/2 of August
and 1/2 of September



INISHNENOE aSSUMES t
err\/JrJ frJI)rJFJF\/ of c

r)rorl Ucin J elresls el rl uiat
eI PERNMELERIN riffles is an
dexX of tNistrelationk
alculations areffiequired tc
determine "r"r‘ oW, 'J:"
maintains the riffierand fills the
“toe of the ban ’ | T

Substrate



Wetted Perimeter Method

P1

Wetted Perimeter (ft)

=1 = T

P2 P3 P4
A Breakpoint
Flow (cfs)

(Stalnaker ef al. 1995)



CONS

Moderately intensive
field work required

Does not consider

e temperature
Theories ar May not provide
science are well adeguate depth over

accepted riffles



iEnpentiviethod

IENIERNENE Mathorl’ hases its streamflow
feclulifernienles og) ation that aquatic
ha' DIttNE OFJCJJEJOJ’JE#' similar in streams
dIRERAE Same portion of mean annual

rl W. - MiRimtm streamflows are considered
to be the40-, 30-, and 10- percent of the
meani annuall flow which represents good,
fair, and poor habitat conditions. Canadian
Atlantic Provinces have adapted 25 percent to

represent fair habitat conditions.



Ennant"Method

PROS R CONS
B Sinrlole fo zlejo))y -
WRERYOUNIEVE! pre: cord of stream flow
FEqUISILEr stieam unaltered by
~ flow data | withdrawals
| Influenced by current
diversions

Has a seasonal Developed in west,
component certain assumptions
not applicable to east
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orl requires selection of
Stiiee ﬁ riffle, and

K ch jarge cnosen to maintain
ifile; Is sufficient to maintain

2 entire stream. Maintaining

includes meetlng criteria for 3

parameters which change based upon stream

width. They are: mean depth, bank-full

wetted perimeter (%) and average velocity



HoW do the methods

B Queen River, RI
H Ipswich River, MA

Flows in cfsm

7Q10 Tennant Method Wetted ABF Tennant Method Modified Avg. of Tennant Method
for Poor Habitat Perimeter 25% (Canada) Methods from for Fair Habitat
USGS Study



EstiEamTElow: Incremental
ME] OF‘O‘OJ\ (IFIM)

-
IMENNENIOE0I0FY IS dESIgnEd

LOFCONSIGERERCH tOPICTIISted WATERSHED
LOI LRE HIGNLIANENIT turmn), . ' '
WATER
FOOD -L'.]I | CHANNEL FLOW

fo)feel] rlwuor J.p tEe
er)orcg ICES Pl tigat top] o
Vdal
- being me lzfe el
determine the flow! needed
by the limiting factor. IFIM
is @ problem solving
methodology utilizing a
general problem-solving
approach employing systems
analysis techniques.

FISH
HABITAT



INEICaL0KS Off Hydraulic
Aleraen (IHA)

ANnEthod for assessing the degree of
ydretllicialteration attributable to
UmeRNRibence within an ecosystem.
- The mewhed uses 32 statistical analyses
- to'lepk at pre- and post- dam

construction or groundwater withdrawal
to determine if the river systems have
been altered.



AEPOSEdiConnecticut Method

.-r'@ shec reas‘between 4.1 and 203 mi?

CaIcuIate“ﬁ‘Tontth numbers using FWS
approach (median of monthly means) for
July-September, other months uses median
of daily means
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October November December January February March April May June July August  September

——Proposed Interim CT Standard —m— USFWS ABF Default




CJiflea o) f rjte Resources’
SIIOKISTLO) date

—PResearched ether states pollaes and
2 jolicauie) PHOCEALRES
Developedialmetr Jr dito identify flow stressed
riversiesed on hydraulic characteristics
Deyelopingre raﬁ; gmdance document for
~ application: submittals (including preliminary
SCreening [ cgss)
In coordination with F&W, created preliminary
map of coldwater fisheries (wild brook trout)




Flow Analysis For Selected Streams In Rhode Island

Y v N

7Q10 Actual vs. Theoretical
20% to 100% Flow-healthy
-20% to 20% Flow-healthy
-100% to -20% Flow-threatened
-1000% to -100% Flow-critical
<-1000% Flow-critical




Warm and Cold Water
Rivers, Lakes, and
Survey Stations

Legend
Town Boundaries
Survey Stations
& Cold Wabsr
& Warm Watsr
Rivers & Streams
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IERmIEEmmItting Measures
IiICEREoRsIderation

& T L .
S ApplyseasenalFABENNStieam flow targets — possibly adopting

Cireppreach (monthly:mean stream flows) for RI.

~ LAllew applicants tor per more detailed site specific

studies, It desired”

Ei COoUrd@E/ie f| |e|g.water use and recharge/retention
as conditionsinia permit.

Establis trigger flows for water management actions.

Establish additionall conditions to be protective of cold water
fisheries

Allow De Minimis withdrawals (once registration process is in
place and cumulative uses are identified)



rlow cejtfel tream flow
pplied?

NG dEtErmIne availability oft water for future allocation

2ERSEREadEMENT o

110 SEVEASIIE InStrean flowici:'ondition in hydrologic

andiV@Nfiedeling (rather than 7Q10)

. [0 estapliSstiigge % water conservation actions,
Incltiding potentially  triggers for “shutoff” of

4. To establish conditions in regulatory decisions

5. To establish environmental measure for inclusion in
holistic water management strategy that encourages
conservation, recharge, trading, banking, reuse, etc.



ehallenges in Developing an
115 trea JrJO\/ Standard

" il g B

SmItedistreamitiow gage data
- MoJc C cged JJ‘& e h‘éavny mfluenced



SiialiER@eEs for Implementing

-

2lr) Lo)se ream.r ow Policy

“Nieter users (especially public water suppliers

fmrl ad r)rorl Uce iS)| €

_ guire/desire certainty
,,,,,,,,, guant ities off water will be

‘ensurep otectlon of the aguatic

resources, there will be times w
stream depletions must cease.
alternate sources or to have abi
withdrawals.

nen further
Jsers need

ity to cease



giyaliengestior Implementing an
IstregimrEIeow Policy (continued)

Scresjrm nchurfJJLprrJ ABF levels — habitat is
apIENeNEcoVEeiomInatural variation. How much

additenalfstess (from anthropogenic influences)

carﬁﬁtream ! and? In other words, what

acceptable?

In stressed basins, to fully optimize uses and
protect aguatic resources, watershed specific
studies and water resource management plans are

needed. This will require time, money and
technical resources.



Iter=relationships between instream
ieVaaENvaterallocation policies

i amm

JO(JIJ rmr‘fr-, t be established under an

catihipolicy

-

Data from regjstered users allows for determination
of aggregate use for each reach within a watershed

Once instream flow standard is set, evaluation of
aggregdate use data along with stream flow data
allows for determination of quantity of water
available for new uses



tablishing in-
§ andard

L

- MiRVEStigeeE \mhd%of CIF approach of
» o ' :
estaplisSpinEimontnly: ABF to RI rivers
>
SAUE r: g HSPF model to
ationship between withdrawals,
' ro and h at avallablllty, and secondly,
evaluate ate[resource management
alternatives on stream flow
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