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Definitions

 Passby flow -
prescribed streamflow at
which a withdrawal must
cease

« Conservation release -
prescribed flow quantity
that must be continuously
maintained downstream of
an impoundment

usquehanna River Basin Commission www.srbc.net



Definitions
* Percent exceedance flow - flow value exceeded a
certain percentage of time over a period of record

o 60" percent exceedance flow (P60) = flow value
exceeded 60% of time by mean daily flows in record

High Mid-Range Low
Moist Conditions 9 Dry Conditions
Flow Conditions Yy Flow
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Mean Daily Flow (cfs)
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TNC Ecosystem Flows Study

 Collaboration between TNC,
SRBC & USACE under Section
729 of WRDA

* Goal: Determine ecological flow
needs for Susquehanna River &
tributaries

* Flow goals to guide withdrawal
approval conditions, releases
from storage during low flow
periods & CU mitigation planning
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Ecosystem Flow Components & Statistics

Discharge (cfs)

1500

1000 -

Flow Component Flow Statistic

High flows Bankfull, small & large flood magnitude &
frequency

Frequency of high flow events (>Monthly Q10)

Monthly Q10

Seasonal flows Monthly Median

Monthly Range

Monthly Low Flow Range
Monthly Q85
Monthly Q75

500

I

‘J MonthlyS—’_ ~Hn

— Monthly Q75 _

_M Monthly Q95

NOTE: Q95 = P95,
Q75 = P75, etc.




Ecosystem Flow Recommendations

Table 5.1 Flow recommendations for the Susquehanna River ecosystem.

Season Flow Flow Statistic Flow Recommendations
Component
Headwater streams < 50 sq mi Streams and small rivers Major tributaries and
{50 — 200 sq mi) mainstream (>200 sg mi)
Annual and - High Flows . Large flood " Maintain magnitude and frequency of .
Interannual annual 00.05 (20-yr flood)
Events
Small flood Maintain magnitude and frequency of
annual Q0.2 (5-yr flood)
Bankfull Maintain magnitude and frequency of
annual 00.5 (Approx. 1 to 2-yr flood)
All Months High flows Monthly Q10 <10% change to magnitude of
maonthly Q10
Seasonal flows  Monthly Median Betwesn 457 and 557 percentiles
Monthly Range < 20% change to area under curve
between 010 and Q75
Low flows Monthly Low Flow Mo change to area under curve = 10% change to area = 10% changs to area under
Range hetwesn 075 and 099 under curve bebween 075 curve between O75 and
and 099 {09
Monthly 075 Mo change
Monthly Qo5 Mo change Mo change
Fall High flows Frequency of events  MNA WA 1-5 events
= Monthly Q10
Surmmer Frequency of events 2-8 events 2-8 events 2-B events

= Maonthly Q10
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1000 -

| Existing SRBC Passby Approach - e ol Rl (P72~ P1D)

] Low Flow (P95 - P75

| Tennant Method E?:tx;emnn;NLl:uw Flow (l::jlmin - Pas)

] : — — Exist. SRBC Passhy Method = 20% ADF
(Cold headwater stream outside IFS Study Area) uﬁ:?nate SHB;‘;;EM“; ?ng

100 4 Withdrawal restrictions
] throughout summer season
except during high flows

Discharge (cl
=

No withdrawal restrictions
despite record minimum
flows during spring season

I:|1 1 1 I I I I I I I 1 1
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Purpose & Need

 Develop new policy to replace existing “passby”
policy (No. 2003-01) that:

o Reflects current science & standards
o Addresses lessons learned over last 9 years
o Incorporates TNC ecosystem flow recommendations

o Provides provisions for protection of headwaters to
mainstem rivers
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LFPP - Main Components

1. Aquatic Resource Classes

2. Headwaters Protection

3. Hydrologic Analyses

4. Cumulative Water Use Assessment

5. Passby Flow / Conservation Release Calculation

6. Special Cases
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1. Aquatic Resource Classes

 Permit consistent classification system across
member states

* Criteria assessed using desktop analyses
* Provide hierarchical levels of protection

o More protective for smaller, higher quality sources

o Incentivize siting of withdrawals on larger, more
sustainable sources
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Aquatic Resource Class Criteria

Class 1 - Headwaters & Exceptional Quality Streams

- Generally, DA < 50 mi¢, RTE species, wild trout, EV/HQ
classification or equivalent

o Subclass 1a - 0, 1st, 2nd & select 3™ order streams
Class 2 - Small Rivers & Medium Tributary Rivers

- Generally, DA = 50 - 1000 mi?, candidate RTE species,
stocked trout, CWF/TSF classification or equivalent

Class 3 - Medium Mainstem Rivers & Large Rivers

- Generally, DA > 1000 mi?, WWF classification or equivalent
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2. Headwaters Protection

 Aquatic Resource Class 1

o Headwaters & exceptional quality streams

= Requires alternatives analysis

- reasonable alternatives, economic/technical
Investigation, environmental impacts, etc.

= Requires impact assessment

- flood damage, recreation, fish & wildlife, natural
environment, site development, cultural resources, etc.
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2. Headwaters Protection

» Aquatic Resource Subclass 1A }

o Extremely sensitive &
exceptional quality
headwaters

o Withdrawals will not be
approved except for public
water supply or riparian uses

—> = Demonstrate reasonable use,
benefit:impact analysis & no
reasonable alternative source

ISSion

usquehanna River




3. Hydrologic Analyses

 (Gaged Sources

o Compute flow statistics from USGS gage records

 Ungaged Sources

o USGS reference gage analysis

= Period of record, drainage area ratio & basin
characteristics criteria

o Regional regression tools & equations
» USGS StreamStats & BaSE (pending)

= Published regression equations
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4. Cumulative Water Use Assessment
b

o
S Raic: ONNN
Q. o}
S(

o]

Not only consider proposed
withdrawal but all other
existing water uses withina = ..

{olo 2050102

AR o ) 2050107

Susquehanna

Pennsylvania

West Branch

Wa te rS h e d Susquel/wanna

o Assess cumulative net / " S
withdrawals upgradient of PNy B I G

S (© 20502047
© 92080201 /O
0 ()

the proposed withdrawal
point

1

Lower
Susquehanna

2080302 O
& 2050304

Approved CU
Peak Day (mgd)
®  0.0000 - 1.0000
©  1.0001 - 5.0000
©® 50001 - 10.0000
@ 10.0001 - 50.0000
@ 50.0001 - 250.0000
Cumulative CU By HUC-8
% of SepP95 at HUC-8 Outlet
< 5%

= Used to inform limiting,
conditioning or denying a
proposed withdrawal to f@“\gg

>5%

\
. . [ ]
avoid adverse in IpaCtS N —— —
K TR
. . . ; T [ ]>15%
Susquehanna River Basin Commission L @ 2
N8 SouRGE: 10-DigitWED, NRCS 2008; i‘g{@/ : /Ki‘ B [ >20%
Subbasin, United States Geological Survey (USGS), 2001 ‘
Bv=ll Disclaimer: Intended for Educational Display Purposes Only %:54 mnéf ; | > 25%
SREC 06-01-2010 ~ M B - 30%
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Discharge (c!

5. Passby Flow/Conservation Release
Calculation

1. Percent Exceedance Value Method

2. PA-MD Instream Flow Study (IFS) Method

1000
High Flow (P10 - P3)
Seagonal Flow (P75 - P10}
Lo Flowe (P95 - P75)
Entrere Low Flow (Qmin - P95) =
=——FEcosystern Flows Passhy = Maonthly P75 oM
100 4
10 4
I
UNDEFINED -
1 4
_I_I_ -
——— IFIM GAGESs AND HYDROLOGIC REGIONS OF PENNSYLVANIA
@ FMGage /N\/ PHYSIOGRAI SECTIONS
AN/ Major watersned ; - v
0.1 T T T T T T T T T T T /\/ sian Bounamy 5
J F h A h J J A 3 0 M D

—— i
T20¢0.000
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5.1 Px Value Method

* Applicable to all stream types throughout basin

* Hydrologic variability accommodated by regional
reference gages & regression equations

 Monthly Px values specified per Aquatic
Resource Class

o Elevated Px values for traditional dry months

o May be simplified to seasonal values
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Passby Flow / Conservation Release

Schedule

AQUATIC AQUATIC AQUATIC
MONTH RESOURCE RESOURCE RESOURCE

CLASS 1 CLASS 2 CLASS 3
Janmary Monthly P70 Monthly P80 Monthly P90
February Monthly P70 Monthly P80 Monthly P90
March Monthly P70 Monthly P80 Monthly P90
Apnl Monthly P70 Momnthly P80 Momnthly P90
May Monthly P70 Monthly P80 Monthly P90
June Monthly P70 Momnthly P80 Monthly P90
July Monthly P50 Monthly P70 Monthly P85
August Monthly P50 Monthly P70 Monthly P85
September Monthly P50 Monthly P70 Monthly P85
October Monthly P50 Monthly P70 Monthly P85
November Monthly P70 Monthly P80 Monthly P90
December Monthly P70 Momnthly P80 Monthly P90

Susquehanna River Basi

OMmmMmissSIio
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5.2 PA-MD IFS Method

« Applicable to CW streams < 100 mi? in study area

o Aquatic Resource Class 1 (most) & 2 (some)
= Class 1 - </=5% habitat loss
= Class 2 - </= 10% habitat loss

o Seasonal and/or monthly habitat loss criteria

o Compare results with other applicable methods

o Passby flow/conservation release not to be
less than monthly P70 for Class 1 or less than
monthly P90 for Class 2 and 3
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Discharge [cfs)

1000 -

Daily Exceedance Probability

| HighFlow, Q,to Qs

[ Seasonal Flow, Q.. to Q,,
B |ow Flow, Q. to Q.
—— Minimum Flow

Low Flow Protection Threshold
—— Proposed Policy

== Existing Policy
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Example Low Flow Protection Thresholds
Aquatic Resource Class 2

Attachment E3. Example Low Flow Protection Thresholds (USGS Reference Gage
01574000 West Conewago Creek near Manchester, PA, Class 2)

Existing Policy Proposed Policy
Month Flow Statistic Klow yalne Flow Statistic Flow_value
(cfs) (cfs)
January 20% ADF 123 Monthly P80 164
February 20% ADF 123 Monthly P80 230
March 20% ADF 123 Monthly P8() 405
April 20% ADF 123 Monthly P80 314
May 20% ADF 123 Monthly P80 190 Qtoday = ~300 cfs
June 20% ADF 123 Monthly P8() 102
July 20% ADF 123 Monthly P70 67
August 20% ADF 123 Monthly P70 52
September 20% ADF 123 Monthly P70 43 7Q10 = ~11 cfs
October 20% ADF 123 Monthly P70 57
November 20% ADF 123 Monthly P80 78
December 20% ADF 123 Monthly P80 121

Susquehanna River Basin Commission
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Distribution of 2010 Passby Days for Class 2 Source - Existing Policy
USGS Reference Gage 01574000 West Conewago Creek near Manchester, PA

June July August |September
PﬂSSby 7 Days 22 Days | 22 Days | 27 Days
No
Passby
) D 2 2 ) D ) 2 ) 2 O )
< flE:'.\ hﬂ, M 'Q{LQ\ 'Q‘(LQ\ < rﬁ;\ qu’d\ N{LQ\ N{bah N{LQN '\\ Q\ R {P\ h:‘ q’d\
A\ P 3 B 9 o A > & sl N P

Date



Distribution of 2010 Passby Days for Class 2 Source - Proposed Policy
USGS Reference Gage 01574000 West Conewago Creek near Manchester, PA

April June July August |September
7 Days J Days | 10 Days 7 Day 7 Days
PﬂSSb}' A=+7 A=-4 | A=_12 A=-15 | A=-20
No
Passby
n Y N W n e n W 22 e e N
R R U I S I R N O
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6. Special Cases

1 - - . Retain flood magnitude, to scour channel and vegetation
. Withdrawal limits

« Ecological limits of
hydrologic alteration

Maintain baseflow and thus aquatic habitat in dry season

Retain spring flushing flow as cue to life cycles

s W N —

Vary baseflow in wet season, but with removal of some
floods

River Flow

2. Seasonal paSSby fIOWS / Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Natural

conservation releases s —

+ Monthly Px standards == [

« Simplify operations & ) | [
compliance : —

« DJF, MAMJ, & JASON m=rn ot Th—
monthly groupings = _

Discharge (cfs)
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6. Special Cases

3. Project specific instream
flow studies

e Demonstrate lower standards
are adequate

4. Agency coordination

“ZUSGS

>

« (Case-by-case, coordinated

d ete 'm | N atl ons US Army Corps science for a changing world

of Engineers.

5. Adaptive management

 Updates as science evolves

6. Reservation of rights
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Question & Answer

Andrew D. Dehoff
‘ Manager, Project Review AT
Susquehanna River Basin Commission
.1721 North Front Street
Hatrisburg, PA 17102-2391
7 717-238=0423

Susquehanna River Basin Commission

John W. Balay
Manager, Planning & Operations
Susquehanna River Basin Commission
1721 North Front Street
Harrisburg, PA 17102-2391
717-238-0423
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