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Chesapeake Bay (6+ states (2 on Bay), 1 Region)
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Case Study: Chesapeake Bay New York
Daily Maximum, Weekly Average and Jim Hanlon, Office of Wastewater
Monthly Average Limits Not Mandatory Mansgenwmk March 3. 2004 ’ " 1-'-"1‘
» Guidance from EPA Headquarters {,s_‘:ﬁ;.! e i _’5
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Office of Wastewater Management v - ""k -

e Annual Permit Limits for Nitrogen
and Phosphorus for Permits
Designed to Protect Chesapeake
Bay

o “_permit limits expressed as an
annual limit are appropriate and
that it is reasonable in this case
to conclude that it is
‘impracticable” to express permit
effluent limits as daily maximum,
weekly average, or monthly

average effluent limitations” “ W E R F
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Gulf of Mexico Watershed (33 States (5 on Gulf), Multiple Regions)
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Point Source down that much, or Non-Point now defined?

Sources of Water Quality Impairment
1970 2010

Point Source vs. Nonpoint Source

William Ruckelshaus, A New Shade of Green, The Wall Street Journal, April 17, 2010.
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Chesapeake Bay Program — Point Sources, now Non-Point
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The Chesapeake Bay's &4, 000-sguare-mile
watershedd covers parts of six states and is home
to more than 17 milllen people.
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Chesapeake Bay Program — Overcome, or be Overwhelmed?

A hard sell to

= For the public, calibrating to the 1600s rate payers

STATE OF THE BAY 2010 STATE OF THE BAY 2010

--------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Ul sersnrassinarsEanEn AR SN R E s Ve ssesa s e e SR A cmmamd EESEEEEEEEmEn N SR EEEEEEE TR EEE S T EEEEEE NS NS ES SN EESEEEE
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The health af the Chesapenke fay is dangerously o of balance. s degraded condition i especinlby
staggering in the context ol the public resoirces and anention focusad on Bay heshh = nce (he
1980, Clearly, what pablic officials have done 1o dae is insallechein, and bas Bllen shan of ther

commitmenis Lo restore waer quality in the Bay 1T we are to sigrilicancly reduce pollutien, remove
the Bay From the nationk “dirty wavers® list, and restare our nasional measine, o6 15 tme for urgent
action, lime 0 bold pur government leaders acoountable 1o get the job dome

18 | Chesapecke Boy Foundafion Stabe of the Boy Report 2010 | 19
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Point Sources - Everything, Everywhere, Everyone?

Early regulatory estimates of cost to treat at POTWs (bids were higher)

FOUMDE TH
REMCVED ESTIMATED ENR COST

COST PER FOUND COST PER GALLON
{SEFT. 2004 ENG. NEWS.
WITH ENR MODIFICATIONS RECORD COST INDEY FEMONTD ()

BTG (Of CURRENTLY DE3|GHED) BNE B i i
PROCESL

Modiied Ludznck-Eninger [MLE) Rexorfigurosion ko 128,257 $1,750,000 $0.9% $0.22

Increase in mnremal

Cost per Ib. removed Cost per gal. treated

Bodied Ludmek-Eringer e

Siep Feed =

4-Sange Bardenpho

- = Max $30.29 $4.18

Modiied Ludoock-Eringer and Reconmguranan 1o
Bordenpho:

33,44 L

$28,000,000

-Total Pouncli;_f;]i_trogen
“™ Removed with ENR: 5,714,000 $16,500,000

$22,568,000
MLE/A,O “ahon e 38,600,000
Maodified Johonnesburg $8,900,000

MNA

$9,900,000
$1,000,000
$26,107,000

$250,850,000
$30,175,000
d-Sscge Bardenpho 56,200,000

Modiied Lidsock-Eringer
AC

ModiSied Lisdmock-Eringer

Modiied Ludoock-Eringer

Az D Trickhng Filter
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Index

Point Sources - Everything, Everywhere, Everyone (cont.)

USACE Composite Construction Cost Index

800
750
700
650
600
550

—+-|ndex
- Annual %

1936 1958 1990 1992 1934 1995 1998 2000 2002 2004 2005

Year

Chesapeake Bay WWTP Costs

10%

9%
8%
7%

r 6%

5%
4%
3%

r 2%

1%
0%

10 20 30

40 5
MGD

0 60 70 80 80

Meet or Beat with Non-Point Controls? ($ per # nutrient removed)

Indexed Cost Curves vs. Recent Construction Figures
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Point Pushback - WERF Nutrient Removal vs. Sustainability Study
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Point Pushback - WERF Nutrient Removal vs. Sustainability Study

Algae Production per Treatment Level

(Ib algae/d)
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“Point, Counter-point”

Will NPS

measures work

in both dry and
wet years?

Will non-point
source (NPS)
measures
work?

Who is the
“permittee”
with NPS?

Which is more
technically and
cost feasible?

(A reality)
Which lobby is

Is Point Source

(PS) more Which stronger?
definable when regulatory
it comes time branch is ready
to measure to take this
success? issue on?
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Trading Programs

KEY

States
B statewide trading framework in place

Statewide trading framework in development
Watershed-specific state trading program in place

koo state trading program
Type of Trade®
@ Point Source - Paint Source

‘ Point Source - Nonpolnt Source
B Honpoint Source - Nonpont Source

‘* Fretreatment
. Stormmwater

Pollutant(s) Traded
ﬁ Tatal Phosphorus £-"TT-F'I'I"|F‘.‘1I?IF!IELII-.='
FL
i AF Total Nitrogen ,{:__?E»ehernum

Guam ﬁTf_HdIF’hL:-'_qJPHJrus M Copper
Trust Termitories Wi & Total Nitrogen M Ofser CBOD- with
Amencan Samea = M Heavy Metals Phosphorus,
Morthem Manana A L7 sediment & flow Mitrogen, & Sediment
lslands

* Oy prodprarms That Pawve Tiacked] Al beast once are Shwm

Source

Figure 1-2 National Network on Water
EFA Map of State and individval Water Gluality Trading Programs Quality Trading (EPRI)
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Nutrient Trading — Virginia

m Circa 2006-2010 ... Too many projects, too high of cost, less required
m Legislation -> “General Permit” -> Cash Flow and “The Bucket”

Virginia Nutrient Credit Exchange Association - SOURCES OF FUNDS

Exchange Buyer
Class A Buyer S6P/S3N
S4P/S2N Outside Buyer
S8P/S4N

$S$ $S$

The Bucket

90%
Class A Suppliers Class B Suppliers

A Pool / Total A Credits , , B Pool / Total B Credits
Point to Point (only)

Buyer, Regulatory, Market Risk?
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Nutrient Trading — Virginia (cont.)

= WHAT, HOW

» VNCEA participant, non-participant
» Individual Permit, General Permit, Exchange
» Non-Point Trading?

EXHIBIT 22

Nitrogen Compliance: Potomac Basin Nérogen Cagital Project Schedule: Potormac-Shenandsah River Basin
i 1
Declared Load vs. Delivered WLA POTOMAC Basin: Nitrogen Upgrade Schedule by Facility
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Pennsylvania’s Nutrient Trading

N POint Non_POint TN & TP Nutrient Credit Trading Program (NCT)
) )
N Years Of practice & use Auction Application Enrollment Cut-Off Date Auction Date - Type
February 12, 2014 March 19, 2014 - Forward Auction
[ | NPDES Annual Compliance May 7, 2014 June 11, 2014 - Forward Auction
« »” August 6, 2014 September 10, 2014 - Forward Auction
u OCtOber True-up QOctober 15, 2014 Movember 5, 2014 - Spot Auction

m PennVest and PaDEP - Auctions
m Registered Credits, Administration

m PennVest Contracts, Forward & Spot

= Option Pool and Premium

m Potomac and Susquehanna

Credit: SU-P-14
Winners: Bid/Offer Total Quantity Won Total Quantity Traded Final Price (%)
William sport Sanitary Authority BID 2,000

2000 [ & 200
YORE CITY SEWER AUTHORITY |CIFFER | 24000

m Recent - PA missed reduction targets, EPA hold on NPDES renewals
m Concern with “phantom trades” (Sale to WWTP, Ag < BMP)
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Maryland’s Trading Announcement

_f fﬁf___mlegany 3 a2 ““-\‘\ﬂivii:hingtun i{r o , —L o .\\\ —
Garet / 7 S ‘-'l-f;_,_‘ FrEI:IE'iCkR\“ -"ll . J:m":i"ﬂl
_fa--z‘n.x.__;" i\ ? ¢ Baltimore 1\1 "f’i&r}urfﬁﬁ“ I
P / e A R
[ | 9/18/14‘ AnnounCement '\i Montgemery - EQQ.- %kijeen
Sy /L . =
m Framework for “equitable trading” AN -ﬁ%&’g,

= Years in the making

m Modeled in part after Pennsylvania’s? !ﬁ) ﬁ’;ﬁwjﬁ i |

= Cross-sector nutrient trading program bl “}%}* Yy
= MDE, MDA ' . *& = %E}» &&@Egg
= Plants, farmers, stormwater, septics, industry R oo

m Restrictions imposed
m Local water quality impairment
= Non-MS4s (after BMPs)
m Certified verifiers

m Initial trades to attract brokers, buyers, and sellers
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Total Maximum Daily Load (TMDL)

SPAtially Referenced Regressions On Watershed attributes

= Watershed Planning

Phosphorus yield delivered to local waters

= Water Quality Goals

m Sources of Pollution, Reductions

= Sum = Individuals + Natural Background
» Point Wasteload Allocations (WLA)
» Non-Point Load Allocations (LA)
» Margin Of Safety (MOS)

-2
= 25 to 50
| = s T D T T —I
D o o __|—_-1|r | — 50 to 100
100 to 200
B 200 to BOO

T

Mass Transport & Water Quality Simulations
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Linking Land Use and Water Quality

m Attributing Causes to Effects
= SPARROW 30,000’ Regression Model
= Local and Regional Water Quality

= Benefit-Cost Analysis
m Measurement

m Monetary, Non-Monetary

m Prioritization & Control of Funds

m The jury is still out, in many respects
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Near-Field vs. Far-Field — State TMDLs, Large Watershed Programs

= Local water quality, Regional Load Reductions

= Which will govern?

Local vs. Watershed-wide TMDL?
No Trading through “Hotspots”.
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Water Quality Trading — Details, Details

= Agency Intent & Approval
» Point, Non-Point
» Baselines
= Eligible Pollutants
» Sediment, Nutrients
» Translation (Modeling, “Delivery Factors”, .4
» Mass Transport & WQ Simulation ;; : ;; j o

g

» “Regional Interpretation” (Regression) -

FHH
]

» Narrative Criteria, Numeric Targets 7 NS
= Geographic or Watershed Boundaries 4 4 A 55 0 : il )

» Basins, States, Regions Temporal Differences
Uncertainty

Extreme Events
“Competing” Programs

» “Hotspots”?
» CSO Abatement

= Offsetting Loads (New, Expanded)
» Fairness, Funding Adaptive Management

20 © 2015 O’Brien & Gere G OBRIEN &6 GERE



The Business Case for Green Infrastructure

m After 25 years of working on POTWs in the Chesapeake Bay, Non-Point
Load Reduction is needed to move forward!

= Robust deployment of GI will require private investment

= Widespread use of GI for stormwater management will require using GI
on private property

= Public entities working with private entities
m Where Benefits > Costs, there is ROI
» Capital, potentially lower life-cycle costs
» Property values, reduced flood risk, etc.
= “Buzz”

» Green, Sustainable, Triple Bottom-Line Benefits
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The Push is On ... (Green Infrastructure Business Case)

m TMDL pressures for Bay Stormwater Management
m Traditional Urban Retrofit difficult and costly
m Pace of Controls - match redevelopment or maintenance schedules?
m Affordability thresholds (2% of MHI?)
= Limits on Municipal Financing Options

m EPA evaluating Public Private Partnerships (P3) as a means to accelerate
Green, Bay and beyond

Contractual
Agreement for
Urban Retrofit “P3”

m EPA “Faster, Cheaper, Greener” Initiative

m Incentives and Drivers?

= Performance-based Design Standards

Financing
m Streamline BMP technology verification processes Planning
Design
m Asset Management Construction
Operation

m Stormwater Utilities being formed, User fees :
Maintenance

m Establishing Stormwater credit and contracting markets
Shared Risk?
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Green vs. Gray Infrastructure — “Sustainability”?

= End of Pipe (and Residuals Disposal) Nitrogen Pollution to the Chesapeake Bay
= Waterbody Use Attainability HOEH
= Visible Community Benefit e

159

10%
- FERTILIZER

= Non-Point Program Development i jﬁ‘!ﬁ
m BMPs - EPA, USDA, and WEF Pilots

m Measurement & Verification

SEWAGE/INDUSTRY

a ‘@, USEPA Press Release
- MDE " January 10, 2014

EPA, MDE, Prince George's County Announce Public,

= Funding - Maryland example

= Counties collect from All Privata Fartnarship Modl to Accelarata Groan
Stormweater Contrals u.nl:l Support Local lob
= “Flush” tax ($60/yr/EDU) - MDE o o ame

AR The L5, Erveirgnmental Protection Spency, Maerdand Degariment of

u “Rain" taX ($85) _ 8 CountleS ;:g: Erwironment {MIDE| and Frince Georpe's County today announced a

51040 millian initigthe 1o damanstrate how cammunity-Baied, public-prite
Decer partrerships cam spur green infrastructurs-criven sbormwaber consrols,

u Rural $ 1 7 O, Condos $3 4 while cresting thousands of local jobs and boostng economic groswth.
EPA and MOE have jairsd I'nfu:r::rl:l-. Frinca Giorpd's Coumty 1o provide
= Ex. Anne Arundel Co $900M projects [ v G Loy rian siocmuatar hebrain Fubie-promse:

Partmershop Demonstration Piiok. .
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The Promise of Green Infrastructure

Green Infrastructure Practices Offer Cost-Effective Solutlons
American Soclely of Landscape Archifect’s Graen Infrastruciure Survey

Az part of its efforts to eollect information about green infrastructure, EPA asked ASLA to collect casze studies on
projects that successfully and sustainably manage stormwater. ASLA members responded with 479 case studies
from 43 states, the District of Columbia, and Canada. Mot only doethese projects showease land scape ar chitecture,
they alzo demonstrate to policymakers the value of premeting green infrastructure policies. Green infrastructure
and low-impact developrment (LI approaches, which are less costly than traditicnal grey infrastructure projects,
can save communities milliens of dellars each vear and improve the guality of cur naticon's water supphy.

Project type: Gran infrastructune Ty pae:
Instituticnal AEducation 215% Retrofit of exizting property 50.7%
Cpen Space/Fark 21.3% My o eveleprnent 307
Crthar 17 6% Redeveloprment project 18.6%
Transportaticon CorridorStreat seape 1158
U= 5 6% Did use of grean infrastructune incneass costs?
Single Family Residential 5o% Foducad costs 44 1%
Gmrn.arnrr!ent C::.-mplnajx 4.2% Did notinfluence costs I.4%
Multifamik Rezidential 3.7% Incressed codts 7 5o
Cpen Space Gardendarboretumm 2.5
Mized Lsa 1.8%
Ind ustrial 112

Analysls

* Crrar 300 AZLa members and other practiticners responded with 479 caze studies from
43 states, the District of Celunmbia, and Canada.

+ 55 percent of the projects were designed to meet a lecal ordinance.

+ 28 percent of local regulators were supportive of the green infrastructure projects submitted.

+ 62 percent of the projects received local public funding .
Detais about the stud )y and Tz results are available here Mavwasiz ong sionmmatar

Source
Banking on Green
(2012)
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TMDL and Trading — Challenges and Decisions

Source
Willamette
Partnership
(2014)

Ide ntification of the waterbady, pollutant of
cohcerh, pallutant saurces, and priodty ranking

Description of the applicable water quality
standards and nume ric wate r quality target

Loading capacity

Wasteload alla cations

Load allacation s
Margin of safety

seasonal variation
Re=onable assurances

Public participation & subrittal letter

Maonitaring plan to track TM DL effecti eness

Imple me ntation plans

Administrative re cond

© 2015 O’Brien & Gere

Eligible pollutants; Buver and selle rtypes

Underlying zoals of trading

T ools to quantify pollutant delivery, atte nuatian,
and e quivale ncy for credits; Potential sources of
localized pollution concentrations; Trading areas

Intent to trade; Cre dit units; Credit demand

MPS baseline levels

Meed for uncertai nty ratios; Room for new and
expanded discharges

Credit life
NP3 baseline expectations

Intention to wse trading to helpmeet TRDL

Programm effectiven ess and adaptive
manage me nt frameswark; QAPP

Tirming of meeting baseline; Elizgible BMP types;
Priorty areas; Project review: & tracking

Administrative record

G OBRIEN & GERE



Integrated Planning

= EPA Draft Framework - October 2011

= Series of national and regional workshops o

= Community and stakeholder comments

= Final EPA Framework - June 2012 s \

; Integrated

= Draft Affordability Framework - January Watershed
2013 Planning

= FAQ - July 2013 — -

= Updated Draft Affordability Framework - N ~
October 2013 s

= ... No EPA-approved Integrated Plans yet?
» First (2014-5), recently in Ohio?
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TMDLs Cycling — Assessment Cycling, with Adaptive Management?

1. ldentification of Water
Quality-Limited Waters

» Review water quality standards
« Evaluate monitoring data

« Determine if adequate controls
are in place

2. Priority Ranking
and Targeting

5. Assessment of Water

Quality-Based Control Actions

« Integrate pricrity ranking with
other water quality planning and
management activities

« WUse priority ranking to target

waterbodies for TMDLs

« Monitor point/nonpoint sources
« Audit NPS controls for effectiveness

« Evaluate TMDL for attainment of
water quality standards

m Inception to 2010 TMDL
m 2017 Phase 1
m 2025 Phase 2

4. Implementation of
Control Actions

« Update water quality management plan

« Issue water quality-based permits

« Implement nonpoint source controls
{section 319 management plans)

3. Development of TMDLs

« Apply geographic approach
where applicable

« Establish schedule for phased
approach, if necessary

+ Complete TMDL development

N S p r an ? Stor mwda ter ? Ag ? Figure 1-1. General elements of the water quality-based approach (adapted from USEPA, 1991a)
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Chesapeake Bay Program, 2010, and Beyond

Initially a Voluntary Point Source Program
m Grants, Low-Interest Loans
Now an Involuntary TMDL-Based Program
m Watershed Implementation Plans
m Phase 1 and Phase 2 deadlines
Point Sources done?
m Wasteload caps, Nutrient recovery
m Smaller, Indirects
Nonpoint? (Ag, Stormwater/MS4, etc.)
= BMPs
m Trading Ratios
Trading
m Intra-State

m Inter-State? Hotspots? Point-Nonpoint?

© 2015 O’Brien & Gere
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Ohio EPA Non-Point, then Point, Nutrient Reduction Workgroups

2012-5 Initial Discussions with some Stakeholders

Key Recommenda tions

1. Ohio EPA should develop a state-wide nutrient rass balance sheet that accounts for

noint and non-polnt sources of nutrients,
2 Ohio EPA showld encourage and promote operational experimentation at wastewater

treatment facllities almed at achieving low cost nutrient removal,
3. Wastewater treqtment plant owners should be prepared to determine cost effective
means to achieve lower effiuent limits wherever facllities are shown to be significant

contributors to nutrient enrichrment.
4, State government showld appoint a panel of economic, financial, and policy experts to
consider options for funding the implementation of Ohio’s nutrient reduction strategy.

5 Ohlo EFA should publish an annual report on nutrient loadings and resulting water

quality conditions in our lakes and rivers,
& Ohio EPA should integrate watershed managerment and green infrastructure planning

with Ohio’s nutrient reduction strategy.
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Ohio Example - Watershed & Nutrient Data

m Ex - STORET Data for HUC-8 05080001 (Upper Great Miami) Mad River
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5 NARS_WC VISIT_NO- 2meterMI 2meterMF 2meterMF Water San Present BiNitrate  Total Final Actual
B MARS_WC VISIT_NO- 2meterME 2meterMi 2meterME Water San Phosphon '819.0 ug/l Final Actual
7 NARS_WCVISIT_NO- 2meterME 2meterMi 2meterME Water San Present BiNitrate  Total Final Actual
8 NARS_WCVISIT_NO- 2meterMF 2meterMi 2meterME Water San Present B Nitrate  Total Final Actual
9 MARS_WC VISIT_NO- 2meterMF 2meterMi 2meterME Water San Phosphon "102.0 ug/l Final Actual
10
11
12 Fie Ede Veew Favoites Teols Help =
13 Jr Fevorites | 4 @) OracleLogin |0 Outlook Web App @ OBG.COM 4 FileBound @ O'Brien & Gere Intranet -
14 8 Mitrogen and Phosphorus Pollution Dats Access ... J"I\ = B - me v Pager Saietyr TookT oW~ g
15
16
17
18
19 Features ot this Location E M bata Download
Thare are 3 festures st thiy Incatinn. P
20 A i = Zoam n Closer
22 n RaeT G L P Lk oos [~ I coae. JIN 03020001
23 [ = iydralagic Unit Code (1ICH):
24 p r’ Size [sq kmh - !
25 Imbersecting Stales: g
k- Water Moniloring Sites 2
M 4+ | data /¥ Sy B /o ok rsa ; e [ m
Ready - WP Rmsalts. far STORET Sest 3 I - Count: 62
Il NWIS Sites with M/ P (as of 04/20/20120 Il
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Revising Assessment Tool — Weaving together Regulations, Trading

m Ohio’s Stream Nutrient Assessment Procedure “SNAP”, etc.

» Biological criteria, DO swing, Benthic chlorophyll, Trophic condition

Sequence of Surface Whater Rule Topics to address nutrients using TAG input (12/11/14)

= Waork compete Work underaay Year listed is eariest possible tirmeframe to propose rule
TAG Involvement TAG Involvement
2014415
. 2015 ZME MEAT
Riuer=ard Strearme Inlard La kes Lake Erie .
. . Largs Ruers
qu/ wos " WOS—Poszibly bazed on Annes 47 = wWos
SMAP tocol - imiti
protoco Lake Llsn.a, d.E‘fII'lItIDI'E ¥ WFLEB kad targst * Bialogical Respores data
+" LEEPA accepta roz + Draftcriteria * ¥ Arealyied « Dratt ruketent
¥+ Outline ruk conterit * Updatecriteria R
¥ Draft rule t=xt . . .
. ] Implementation {modeling ) * Implermertation (modeling)
= Implementation [modeling) ¥ Evalateoptiors i
) ) ¥ Evalate options
" Selectionof TMOLtarget values ¥ Evalate optiore " DOeft ruke tent ;
i * Outline ruke content
¥ StreamTPand DIMconG, ¥ Outline rule conterit + DCaft ruke teut
* Draft rule test * Permitting? ™ '
" Impkmertation [modeling) = Permitti
¥ Bualmte optiors " Permittirg rmf? lat [
¥ Outlire rule content +* Evalete optiors - Oua |ITE EDEDHE
¥ Draft rule test ¥ Outline rule content ot ine ruls cantEnt

+* Draft ruketest
+* Draft ruketest et e e

"  Permittire
¥ Baleteoptiors
¥ Outline ruke content #2011 Ohio EPA regiora | refererce
¥ Draft rule test numeric nutrient criter@a for TR, TH

chla & secchi depth cowerire inlarnd
lakes B rezemoirs,

Initial keys to USERA approwval
*  Putimpaired and threatened waters on 303d list
+  Define and include nutrient concentration values used in TRIDLs /W OBELs
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QUESTIONS?
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THANK YOU

Bill Meinert, O'Brien & Gere
4201 Mitchellville Road, Suite 500, Bowie, MD 20716
(301) 731-1130, mobile (443) 474-7332, Bill.Meinert@obg.com
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Point Sources - Everything, Everywhere, Everyone (cont.)

m Chesapeake Bay Program experience (1990s, 2000s)

CB Nutrient Removal Costs as a Function of "Improvement Factor"
« NEW (or Like), Raw to ENR

30 = W Exp& Upgr, N+P, Sec to ENR
: 10 DExp& Upar, N+P, BNR to ENR
® Upagr Only, N+P, Sec to ENR
25 ® Upgr Only, N+P, BNR to ENR
+ Upgr Only, N Only, Sec to ENR
A Expand Only @ BNR for N
20 BiiiT + Upgrade N, BNR to ENR
k
$/GPD 15 m% CB Nutrient Removal Costs as a Function of Design Flow
@ 3
10 — =T ey 22 . Improvement Factor 30 - & NEW (or Like), Raw to ENR

= e
SIGHIFICANT EXPANSIONS  =(1.5 x % Fow Expanced) — S e Ko Back B
,.Jﬂm. ORADES *(3 for "New”, (> HEEE D Exp& Upgr, N+P, BNR to ENR

| or L 2for Bk 25 m Upgr Only, N+P, Sec to ENR
oL DR S o Upgr Only, N+P, BNR to ENR

JE

B/ g ENR ADJUSTMENTS

0 -.._ - : - : . + Upgr Only, N Only, Sec to ENR
0 10 20 30 40 20 ‘. e A Expand Only @ BNR for N
Improvement Factor ’ - + Upgrade N, BNR to ENR
g $/GPD - NEW OR

REPLACED PLANTS

m SIGNIFICANT ADD-ON
0 EXPANSIONS & UPGRADES

20 30 40
DESIGN FLOW, MGD
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The Promise of Green Infrastructure

i s NACWA
\ Thrivimg By Nolors S A N e ¥V N
Green

Infrastructure ASCE B (o socieryor
Collaborative

NRDC  E:EREEN

= Leverage Joint Efforts

THE Eami’s BEST DiFonse Finding the ways that wark
m Build and Share Knowledge
= Find, Encourage Best Ways M| \‘-‘Jﬁrdﬂ Eqm'.;lign"nmant
_...l‘ INFRASTRUCTURE the water queiity peogle’

m Lots of national backing
m Working on the details
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The Use(s) of Green Infrastructure

m CSO Abatement
“Win-Win” — Better Operating Treatment

» Flow
_ Plants, Less Overflows, Flood Control,
= Bacteria Overall Water Quality
m Solids & Floatables
= Sediment o CostEffectiveness of Individual CSO Abatement Strategles
m and Nutrients & e
A0%
® and ... §
3 0% ,:..--"
u Tonall T
S i P ik
g
3 10%
* 0% :
i 0 a0 x T 50 G0 ] B i)
Cost (Millions of §)
—— N0 Tars l i -I—.I'Jn—nk:r.*
—— Pitu P ave el i R S ER  L S e

Figure . Comparison of General Gresen and Grey Options

Source: Montalto (2007
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The Use(s) of Green Infrastructure

m CSO Abatement

Benefitof green
infrastructure Pre-construction
measured / modeled flow

Overflowthreshold

/

Post-construction
measured / modeled flow

FLOW

TIME

m Nutrients too?
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Green Infrastructure Retrofit Objectives > CSO Abatement

Poor Runoff Controls

Nitrogen, Phosphorus

Algae
= Blue-green
= Cyanobacteria
= Taste & Odor

= Toxins
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Green Infrastructure Accreditation, Certification?

m Who?

m USDA? EPA? WEF Stormwater?
m What?

m Green House Gases (GHGs)?

m Triple Bottom-Line?

m Social, Economical, Environmental

= How Well?

m Expected Performance?

m How Long?

plants

m Operation & Maintenance?

growing medium

= Expected Life? flter fabric

drainage/storage layer

insulation

waterproof membrane
protection board
roof deck
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Green Infrastructure Accreditation, Certification? (cont.)

Stormwater Challenge

International Stormwater BRAP Wonitoring Guidance Standard BMP Data Entry

BMP Database and Protocols Spreadsheets Website

BMP Data Analysis

EMPF Feformance Technical kemao
series: solids, Nutrents, Bacte fa,
metak, volume Comtrol

Manufactured Devices Anabysis of Yolurne Reduction in

Performance Surnmary EBiaretention B Ps BIMP Perfarmance Compendium

BMP Algorithms

Select BMPs and O:unstituentésu:uflnterest Literaturef Rewigw on Approaches BRAP F‘Erfu:urf!'ﬂam:\eﬁ.lgnrithmsﬂepnrt

Tools and Models for Decision-Making

Cornprehensive Modeling Toals:

BRAPSLID Whole Life Cn:-%t Tools F‘Iannirg,.-‘i:‘:creening Tools: "SELECT”

“Framework”
——— —— Source
WEF
Water Environment \\ WERF Webinar
e * (8/6/14)
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Stormwater Management

Stormwater
Management

Erosion &

CSO Management Sediment

Detention System

Control / SWPPPs Design
MS4 Permit Industrial SWPPPs Dams Assessments

Administration

Stream Channel Green Retrofits and Watershed

R & Infrastructure/ Master Planning Evaluations
Restoration LID Design (Non-point Source Runoff)
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What is Green Infrastructure?

= The preservation and/or mimicking of existing hydrology
» Remove Pollutants
» Promote Natural Hydrology
» Minimize Erosion

m Key technical terms are “Runoff Reduction Volume - RRv” and
“Water Quality Volume - WQv”

» RRv is managed by infiltration, reuse, and evaporation /
evapotranspiration

m Goal: Treat stormwater runoff at the source vs. an end-of-pipe solution
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Stormwater Management Practices to Reduce Runoff

What are the Options to Prevent Runoff?

m The first step is planning = Also...
» Many options to “green the » Roadway Reduction
design” » Sidewalk Reduction
» Less impervious surfaces » Parking Area Reduction

If the designer practices these items, it usually provides a more economical design that
is Green and saves the Client money!
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Stormwater Management Practices to Reduce Runoff

What are Some of The Options to Reduce Runoff?

Also...
» Vegetated Swales

Infiltration Practices

v

v

Tree Plantings

» Disconnection of Rooftops
» Dry Swales
» Bioretention

Stormwater Planters

v
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Considerations For Selection

What is the Best Practice for a Site?

= Considerations for selection:
» Reduction of Volume

Aesthetics

Cost

Regulatory Requirements

v

v

v

v

Maintenance Requirements

45 © 2015 O’Brien & Gere G OBRIEN &6 GERE



	Three Decades of the Chesapeake Bay Program, Its Impacts, and the Point Source’s Perspective
	Chesapeake Bay  (6+ states (2 on Bay), 1 Region)
	Gulf of Mexico Watershed (33 States (5 on Gulf), Multiple Regions)
	Point Source down that much, or Non-Point now defined?
	Chesapeake Bay Program – Point Sources, now Non-Point
	Chesapeake Bay Program – Overcome, or be Overwhelmed?
	Point Sources - Everything, Everywhere, Everyone?
	Point Sources - Everything, Everywhere, Everyone (cont.)
	Point Pushback - WERF Nutrient Removal vs. Sustainability Study
	Point Pushback - WERF Nutrient Removal vs. Sustainability Study
	“Point, Counter-point”
	Trading Programs
	Nutrient Trading – Virginia
	Nutrient Trading – Virginia (cont.)
	Pennsylvania’s Nutrient Trading
	Maryland’s Trading Announcement
	Total Maximum Daily Load (TMDL)
	Linking Land Use and Water Quality
	Near-Field vs. Far-Field – State TMDLs, Large Watershed Programs
	Water Quality Trading – Details, Details
	The Business Case for Green Infrastructure
	The Push is On … (Green Infrastructure Business Case)
	Green vs. Gray Infrastructure – “Sustainability”?
	The Promise of Green Infrastructure
	TMDL and Trading – Challenges and Decisions
	Integrated Planning
	TMDLs Cycling – Assessment Cycling, with Adaptive Management?
	Chesapeake Bay Program, 2010, and Beyond
	Ohio EPA Non-Point, then Point, Nutrient Reduction Workgroups
	Ohio Example - Watershed & Nutrient Data
	Revising Assessment Tool – Weaving together Regulations, Trading
	Slide Number 32
	Slide Number 33
	Point Sources - Everything, Everywhere, Everyone (cont.)
	The Promise of Green Infrastructure
	The Use(s) of Green Infrastructure
	The Use(s) of Green Infrastructure
	Green Infrastructure Retrofit Objectives > CSO Abatement
	Green Infrastructure Accreditation, Certification?
	Green Infrastructure Accreditation, Certification? (cont.)
	Stormwater Management 
	What is Green Infrastructure?
	What are the Options to Prevent Runoff?
	What are Some of The Options to Reduce Runoff?
	What is the Best Practice for a Site?

