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EPA’s Watershed Approach Framework

People working together to protect public health and the environment -

community by community, watershed by watershed.

Carol M. Browner, Administrator
U.S. Environmental Protection Agency, June 1996

Preferred way to strategically address priority water resource goals
in a hydrologically defined geographic area through...

— Sound science
— Integration of regulatory and voluntary programs
— Stakeholder involvement

Opportunity for more successful watershed planning and TMDLs
with robust modeling AND stakeholder involvement

Engaged stakeholders can...
— Improve direction on project goals
— Provide high quality, site-specific data
— Actively use the model



Open Modeling Process:
Promotes Ongoing Communication and Peer Review

Clarify Objectives / :
Set Goals Ongoing
Communication
Select Model and and Review
Assemble/Review
Available Data State Agencies
Design Conceptual Science Advisory
Modeling Strategy Panels
: Watershed
Develop/Calibrate Model Stakeholders

Evaluate/Confirm Model

Apply Model for Decision
Support
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The Watershed: Truckee River

3000 mi? watershed

140 river miles from
Lake Tahoe to
Pyramid Lake

Reservation

Highly managed
system

Wadsworth

Fernley

Truckee ¢,
7N
s/

Inter-basin transfer
at Derby Dam

Depleted flows in
lower river

Multiple state/tribal
stakeholders with
competing uses

0ppar Greek

E‘U\‘H.‘C‘
\ ake  Truckee
<

CALIFORNIA
NEVADA

lashoe
Lake

Lake

Tahoe :
Carson City




The Issues:
Dissolved Oxygen Impairment and
TMDL Review and Revision

e Excess nutrients / low flow lead to
reduced DO

e 1994 nutrient TMDL limits potential for
regional growth

e Numeric N and P WQS are not site-
specific, lack linkage to DO response

e 3rd-parties leading review / revision of
numeric nutrient criteria and TMDL
— Improved dataset /tools since 1994

— Evolving water guantity management with
improved “low flows”

— NDEP supports need for action 7



The Tools: Linked Modeling
Approach

Demands,
Water Operations,

In-stream Flow Targets Meteorology, Land Use,
TMWREF Effluent and Re-use

Reservoir

Releases,

RiverWare or Diversions
TROM

Diversions Tributary Flows,

Nonpoint Sources

In-stream
Water Quality

TMWRF Effluent TRHSPF




WARMEF: Watershed Analysis Risk
Management Framework

First developed in late 1990’s
under sponsorship from EPRI

Peer-reviewed, public domain
Applied throughout U.S.

Predicts watershed flow and
nonpoint loads based on:

— land use

— meteorological conditions

— water management

— watershed improvements
ELECTRIC POWER

Ou.tl:.)u.t Ilnked to TRHSPF Water EPE' RESEARCH INSTITUTE
quality model :




The Stakeholders

WQS / TMDL Stakeholders

WQS / TMDL Principal Parties

+City of Fernley *Pyramid Lake Paiute Tribe (PLPT)
«City of Fallon *Truckee Carson Irrigation District
*US Fish and Wildlife Service <Lyon County

S Bureau of Reclamation  <Storey County
*Churchill County




Stakeholder Input

Funded by WRWC

Joint process led by four “3rd-parties” (Reno, Sparks, TMWA,

Washoe County)

Active guidance, review and dialogue with NDEP and US EPA

Data from Mmany regional sources — TRIG (http://www.truckeeriverinfo.org/)

Recent model database extension and confirmation runs

— Land use data from various local sources
— Detailed stakeholder review of results

3d-parties lead one-on-one and
broader stakeholder meetings

Hands-on model training

Relationship building has been key!

Legislative Oversight Committee (LOC)
Board of Senators and Assemblvmen

WRWC

Northern Nevada Water Planning Commission
(NNWPC)

mmmmmmm
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Value Gained / Lessons Learned

3rd-Party Process requires regulator coordination/approval
and stakeholder support

The process is slow and complex

— Lack of momentum (recent delays with WQS review)

— Competing water quantity issues in watershed

— Ongoing education of involved parties

Frequent meetings / discussions have broken down some
barriers within group — important to build trust

Technical tools provide foundation for open discussion

— Common language for discussion
— Can reduce tendencies to gravitate to emotional / political differences

Success in regional water planning and management hinges
on effective stakeholder collaboration

12
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The Watershed: Maumee River

’ Tiffin j L
: ~ Flow Western
e 6,300 mi2 & g ﬁﬁfr'{;‘,‘j{‘s‘ . Lake Erie
St. Joseph Hasin
e Major tributary Josephs w’%\
of the Western | R Lower
Basin of Lake Erie ' it Maumee
*i 7l
e Highly j //
agricultural i % Rlanchard
watershed
(>70% cropland)
Upper
Maumee (Upper

Auglaize

St. Mryé @1\
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The Issues: Ecological Concerns

e Watershed export of sediment and nutrients:
— Phosphorus (P), especially soluble reactive P
— Nitrogen (N)
— Suspended solids
e Eutrophication & sedimentation
impacts in Western Lake Erie £
Basin (WLEB):
— Harmful algal blooms (HABs)
— Nuisance benthic algae in WLEB

— High sedimentation rates in Federal navigation channel

15



The Tools: Great Lakes Watershed
Ecological Sustainability Strategy (GLWESS)

Link ecosystem improvement outcomes to type, placement and
number of BMPs applied in watershed

Test transaction framework that will pay for water stewardship
practices based on how well nutrient and sediment loads are
reduced from farmlands

Models used to support transactions Ephemeral Gully
— SWAT watershed models
— Western Lake Erie Ecosystem Model (WLEEM)

Agricultural community will be ultimate
end user

16



Transactions € —2> Ecological Endpoints

Transactions

Candidate
Transactions

e Reverse auction

e Certification
g J

" Final Evaluation )

of Transactions
* Type

* Location(s)

\__Funding

7

*Relative
ecological
benefits

*Bid ranking
($/Ib algal
reduction)

\
Improved Management
Practices
* Type of practice(s)
 Affected land area
/ e
Changes to 5 S
crops, tillage, £ <
drainage, etc. § =
4 N5
S =
o5
Watershed Models L c
(SWAT)
\_ _J
Model Flow, sediment,
Linkaae nutrient loading
g @ Waterville
4 N
Western Lake Erie
Ecosystem Model
(WLEEM)
\_ _J

Ecological Endpoints

Improved “Indices of

Reduced Algal Production

—_ Biological Integrity” (IBls)

I (various locations in

: \ stream network) y

I

e _ 2
[ Reduced Nutrient &
—:9 Sediment Delivery

I (@ tributary mouths)

I

I

e )

I

I

and Sediment Problems in

Western Lake Erie
*  Microsystis blooms

Sedimentation/turbidity




Linked Watershed-Lake Models
Support Transactions

Physically-based tool estimates ecological benefits of candidate agricultural

management actions

Provide guidance on “target” areas for transactions

Evaluate and rank candidate transactions & associated management actions

Work with stakeholders to get the best possible return on investment -

ideally, enough to ultimately solve the HAB problem

Total Phosphorus Yield Reduction

Concept for Reverse Auction Approach

A Estimated
: Algal Cost- : :
Auction| Total . & ] Final Bid
Bid Cost Biomass |Effectiveness Rankin
Reduction (S/1b) g
Legend (IbS)
s Bid #1 | $20,000 | 1,000 $20 2
-n.sn
|:|U.75
[ 1m0
%1'22 Bid #2 | $30,000 2,000 S15 1
[IREE
l:lZ.UD
|:|2.25
=ji§ Bid #3 | $25,000 1,000 S25 3




The Stakeholders

Funded by Great Lakes Protection Fund (GLPF)

Project team: The Nature Conservancy, LimnoTech and
Michigan State University

Partners:

— NRCS-CEAP (Natural Resources Conservation
Service-Conservation Effects Assessment Program)

— Conservation districts

— Farm owners/operators

— Soil and water conservation districts

— Drain commissioners

— Agribusiness

— Municipal and county planning agencies
— State and federal resource agencies

— Universities

— Non-governmental organizations



Stakeholder Input

e Sharing site-specific data for watershed characteristics

e Visits to farms and farmer interviews
— Understand willingness and values

— Provide a “reality check” on reasonable
land management practices and BMPs

— Survey farmers regarding crops,
management practices, soils — feedback to
SWAT model
e Plan to conduct stakeholder workshops
to pilot test reverse auction approach

— Determine how best to implement the concept to maximize
acceptance, participation, and return on investment

— Need to build trust and confidence in the tools

e Meetings with retailers and agribusiness leaders

M
2 R

20



Value Gained / Lessons Learned

Stakeholders input and feedback has helped modelers
understand needs up front

— Must have strong communication to successfully relate model results
and limitations to non-technical audience

Improved model parameterization and scenario development

Overarching Goal—> Successful pilot transactions will lead to
expanded marketing and implementation of achievable BMPs

— Share tools with a farmer to provide him/her with estimates of
benefits that his/her conservation actions can have on the watershed

— Will need to be practical and realistic in eyes of stakeholders
— Will need to have strong business case

Stay tuned for success stories.....

21



GREEN RIVER BASIN, KY
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The Watershed: Green River

: W ey N W

Area: ~9,220 mi? PN SN R RN
.“ \. ‘ g ; B 3 ) /» A

Water Use:

» 167 surface withdrawals ST S
« 26 groundwater withdrawals | ¢+ X
« 302 point sources |
Power Plants:

* 4 coal-fired — once-through
and closed cycle cooling

g qu A3 8 Digit Hydrologic Unit

GREEN RIVER WATERSHED
Withdrawals and Returns

®  Return Location
Withdrawals by Source:
A Surface

FalY _ Lebanom) < Green River Watershed
g™ J ~—

» 2 planned IGCC plants | i |\ 7 SR e,

LimnoTech

- 2 small biofuel plants
Four flood control reservoirs operated by USACE



The Issue: Water Availability

Planning for Power Plant

2500 MW; once-through and
closed-cycle cooling

Water source is Green River, KY

Considering power plant changes |

— Conversion of two once-through
units to closed-cycle cooling

— Conversion to dry ash handling

Limited understanding of impacts of change in water
use on water risk in the context of available water and
competing demands with other water use sectors



The Tool: Water Prism

Watershed-scale decision support system for:
— Understanding and verifying water risks
— Exploring water saving benefits across sectors

— Encouraging stakeholder collaboration =) | ELecTric Power

RESEARCH INSTITUTE

C ¥ water Prism Visualization (Surface Water) |:|@Ig|
O I I l p u t e S Syst e l I I W a t e r Location: River 20 3 Available Water Source: Critical Month: | Aug =
- V.
‘water Prism Prism 1 Start Scenario: | Testi/atershed WARMF Dry Flow (%) |5
Scenario: - - = =
balance on regional scale | e
Include Ecosystem Demand [] Ecosystem Flow Cap (% of Available \Water) hd Export

Scenario Savings Scenario Demand Scenario Withdrawal BAU Demand: | BAU Withdrawal

P I’Oj e Cts CO N S u m pt ive a N d Consumptive Demand V:iirth;)ol-j:: ?jt:lahtlegﬂilis (EAU) - Upstream System
Wit h d rawa I d e m a n d S fo r 1400 I Agriculture [ Ecosystem [ Electric Power [ Industrial [l Municipal
40- to 50-year horizon

IDrv Year Available Water _B.&U Consu

Flow (cfs)

Explores water saving -
strategies through
scenarios

Projected Year




Water Prism

Land Use, Climate,
Topography, etc.

LR L

T

Sl

y
|
e —

Groundwater
-2 Storage

Flgum 92.  Grownd waier peosiaies sosmsand thiough e
unsenurannd mmac Eshosn Kied o) 0 dhe waner s, an mapes
Ly b ki Jodvis. 1 Lt BT I ialel

- Ground Water Data

Watershed Model
(WARMF, TWLF)

esigh Overview

Population, Energy Demand,
Irrigated Land Use

}

Waier Prism Database X
Permitted Water Withdrawals
Cityof | Forsyth | Gwinnett | City of City of
Cumming | County County Buford |Gainesville -
pe | “imany | owaoy | weawy | sy | wes Water Prism
1/1/2008 18 14 150 2| 30
1/2/2008) 16.2] 12.6] 135 1. 27
1/3/2008 12.6) 9.8 105 1.4] 21 A
1/4/2008) 19.8] 15.4] 165 2.2 33 cces s
1/5/2008 14.4) 11.2| 120 1.6 24
1/6/2008| 18 14 150 2 30
7 N T 5 N . Database
1/8/2008 21.5) 16.8| 180 2.4] 36
1/9/2008 16.2| 12.6) 135 1.8] 27
1/10/2008| 12.6) 9.8 105 1.4] 21
1/11/2008 19.8] 15.4) 165 2.2 33
1/12/2008| 14.4) 11.2| 120 1.6 24
1/13/2008 18 14 150] 2| 30
1/14/2008| 16.2| 12.6) 135 1.8] 27
1/15/2008| 21.6 16.8 180 2.4 36

Water Prism DSS

Dispiay Water | 527¢1
P Rssaalis. | (07 5

—RF Water Use Entities
¥ indusinal

] USGS Gages
USGE Gages
~ Terface Hydrolgy
¥ Rivers
T LakesMeservoin
" F Prism Watershed Layel

Alpters (unaw ilaby

Location:  [Fevar 30

Inimter Prism [
Scemanicc | T

Weter Prsm | BALY Waser Batance |

9]

o Properis

gl
g

o)
Hydrologic Sod Grow

1

% = 558,417,723, ¥ = 475,188,740




The Stakeholders and
Water Saving Strategies

Agricultural

e Retirement of agricultural land

e Low water crops

e Water efficient irrigation

Ecosystem Demand

e Sensitivity to range of ecosystem constraints

e Plant decommissioning

e Retrofit to advanced cooling technologies

e Non-traditional water sources

e |n plant water reuse

e Low water renewable generation (wind, solar PV)

e Non-traditional water sources

e In plant reuse

e Low water landscaping; rainwater capture
Municipal

e Low water landscaping; Rainwater capture

e Greywater recycling

e Water efficient appliances and fixtures

e Distribution system maintenance, leak detection

Agricultural H l H

Municipal



- [3]x)

Application  Project  Miew  Tools  Help
P ATk OB
S ik e alelrrlan]
Add User Display Water Prism Results S I n c re a S e d
Inputs The DSS is now in OUTPUT -
consumptive
3 In this step, iew th - y
Medwomem Il o 0 demand risk with
saving strategies in the form of .
W Pri lot. Thi
o |eEnaasseTs conversion of
Prg.num': “Business as Usual” supply .
| pmsemareesee | power plant to
spectrum of water saving
Display Water benefits for each sector based c,osed cyc’e
Pnsm Resulis on strategies you created
lier. Th d f color fi .
- cooling and dry
reduction in projected water
u=e that conld he pxnerred if bt ash handling

Ecological Flow
Agriculture
] USES Gages

USGS Gag

E[ Surface Hydrol
Rivers

Consumptive Demand (BAU):
* Relatively low risk

Location: | Green River - River ID 45 v | Avaiizble Water Source Critical Month: i-Sep v-}
e Start Scenario: |Green_FinalCal_040412 oy (10 vl
\E';\f;;er PrlsmiT\«"A Paradise Fossil Plant v | X = i Dry Flow (%) llD,L
nano. | ! End Scenario: | Green_FinalCal_040412 v

[] Wt Flaw (%)

Export

[ Include Ecosystem Demand

Scenario Demand Scenario Withdrawal

Scenario Savings BAU Demand: | BAU Withdrawal

Consumptive Demand Without Strategies (BAU) - Upstream System
Green River - River ID 45; Critical Month: September
I Industrial = Municipal

Il Agriculture [| Electric Power
[Dry Year Available Water

— — —
e e S e e
— — —— —
—

250 |

200 |
—
& 150
Q
—
Z 100 ]
=
= 50
0
| | | | | | | | | |
5 10 15 20 25 30 35 40 45 50
Projected Year

Electric Power Sector Example

Prism Scenario:
* Increased risk

8 Water Prism Visualization (Surface Water)

Available Water Source:

Critical Month: E-Sep v-}

Location iGreen River - River ID 45 V| i
o Start Scenario: | Green_FinalCal 040412 =3 [10 [~
‘gf;er Pn.smiT\«"A Paradise Fossil Plant | : — Do bl () .l[L:
nario: | | End Scenario:  |Green_FinalCal_040412 v

[] et Flow (%)

[ Include Ecosystem Demand Export

Scenario Savings Scenario Demand: | Scenario Withdrawal BAL Demand BAU Withdrawal

Consumptive Demand With Strategies - Upstream System
Green River - River ID 45; Critical Month:September
i Agriculture [ Electric Power [l Industrial = Municipal
Dry Year Available Water

— — —
T S— — — —— a—
e | e— — — —

250 -

Flow (cfs)

Projected Year




Stakeholder Input

Phase 1: Two prototype applications; focus on
electric power industry

Verified accuracy of water use data from public
sources

— Improved model inputs
— More accurate results

Scoped and define reasonable and insightful
management scenarios

Feedback -- recognized Water Prism as potentially
valuable tool for planning and stakeholder

education of electric power water use
29



Value Gained / Lessons Learned

e \Water Prism intended to promote stakeholder
collaboration and education

Highly visual and intuitive output graphics
ldentify most critical months of year for a system
Analyze consumption and withdrawal risks -- can differ greatly

|dentify local water issues even if broader basin risk is low
Consider reasonableness of environmental flow limits

Consider tradeoffs with various water saving strategies

e Provides single framework to evaluate multi-sector
water use at facility, sector and/or basin scale

e Phase 2 and beyond...

Expanding to more comprehensive risk assessments increased
collaboration from other sectors

30



Closing Thoughts on Stakeholders and

Watershed Modeling

We are still struggling with model-stakeholder connection

Potential benefits for all parties
— Better data and more accurate model
— More trust and buy-in of tools
— All sides learn from each other
— Open doors to leverage other efforts
— Strengthen relationships

Reduces chance that models will “go on the shelf”
Important but can be resource intensive

— Place value on the long-term benefits of the investment
— Plan for it (budget, schedule)
— Expect it to be a complicated but rewarding process

31
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Contact Information

Laura Weintraub, P.E.

LimnoTech
lweintraub@limno.com

GLWESS Project:
Todd Redder (tredder@limno.com)
Joe DePinto (jdepinto@limno.com)
Amanda Flynn (aflynn@limno.com)

734-332-1200
01 Avis Drive

Water |Environment | Scientists | Engineers
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