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Company overview - IHS Markit

® IHS Markit's Role in Nutrient Credit Trading:

« Offer Enrollment & Eligibility services through our Markit Counterparty Manager(MCM)
system

« Provide auction services, including training on Submitting Bids and Offers using the
Markit Environmental Registry

—_—
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Company overview - PENNVEST

* PENNVEST’s Role in Nutrient Credit Trading:

* Provide public operated treatment works and regulated point sources with a cost-
effective alternative to meeting their nutrient discharge permit requirements

« Reduce risk perceived by credit sellers and buyers that may inhibit growth of the
nutrient credit market

PENNVEST ?’:“

YLVANIA INFRASTRUCTURE

Tl || H
TOMWle GO@ERNOR | BRION JOHNSONS EXECUT
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Presentation Outline

Markit Environmental Forward Auction Participation Process Overview
2-Round Auction Guidelines

Logging into Markit Environmental Registry

Sellers

P WNH

- Accept certified credit transfers into their Registry accounts
- Submit single-year offers on Markit Environmental Registry
- Update offers on Markit Environmental Registry

5. Buyers
- Submit single-year bids on Markit Environmental Registry
- Update bids on Markit Environmental Registry

6. Participants view auction results

7. Settlement Cycle

© 2018 IHS Markit. All Rights Reserved.
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PENNVEST Forward Auction Participation
Process Overview

© 2018 IHS Markit. All Rights Reserved. / / /

|



IHS Markit

PENNVEST Forward Auction Participation Process Overview

By August 22

PENNVEST informs potential

auction participants on their

eligibility to participate in the
auction through MCM

September 5
(5PM)

Markit notifies Sellers and
Buyers of auction results for
Round 2 Sellers and Buyers
can view their results in MCM

Post —-September 5
Auction

Markit transfers MATCHED
certified credits into
PENNVEST Settlement
Account on Markit
Environmental Registry

© 2018 IHS Markit. All Rights Reserved.

By September 3

Eligible Participants Deliver (3)
originally executed signature
pages for Sales/Purchase
Agreements and collateral
documents to PENNVEST

September 5
(2PM - 3PM)

Sellers and Buyers submit offers
and bids on Markit
Environmental Registry for
Round 2

According to each Seller’s
delivery schedule:

Certified credits become
verified.

PENNVEST will provide
registration numbers from DEP.

Delivery of the credits will occur
in accordance with the
Sales/Purchase agreements

September 5
(9AM - 11AM)

Sellers and Buyers submit
offers and bids on Markit
Environmental Registry for
Round 1

September 5
(1PM)

Markit notifies Sellers and
Buyers of auction results for
Round 1. Sellers and Buyers
can view their results in MCM
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PENNVEST Forward Auction Participation Process Overview

1. On or before September 3 - Deadline to deliver (3) originally executed signature
pages for Sales/Purchase Agreements and Collateral documents (if applicable) to
PENNVEST (Forum Building - Room 434, 607 South Drive, Harrisburg, PA 18120,
Attn: Heather Myers). Note: You cannot submit bids/offers until executed signature
pages are received.

2. Once Agreements and Collateral documents are signed by PENNVEST, a PDF version
will be uploaded into MCM and accessible for printing.

3. Once credits become verified and registered, PENNVEST will provide registration
numbers for payments made on the delivery dates set forth in the agreement.

4. For questions regarding this process, contact Robert Boos @ 718-783-4493
or rboos@pa.gov

© 2018 IHS Markit. All Rights Reserved.
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2-Round Auction Guidelines

© 2018 IHS Markit. All Rights Reserved.
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2-Round Auction Guidelines

Auction Style
« Auction will consist of two sealed bid and offer auction rounds
« Both Round 1 and Round 2 will result in settlement prices and transaction of credits

« In Auction Round 2, Buyers and Sellers can only bid or offer for the same combination
of compliance year/watershed and nutrient type as Round 1

© 2018 IHS Markit. All Rights Reserved.
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2-Round Auction Guidelines — Auction Participation Examples

Example 1:

. Buyer or Seller participated in Forward Auction Round 1

. Buyer or Seller submitted a 2018 PARTIAL Potomac Phosphorus bid or offer

- This participant can submit any combination of the following products in Forward Auction Round 2:
. 2018 PARTIAL Potomac Phosphorus
. 2018 All/NONE Potomac Phosphorus

. This participant will be allowed to change the quantity and price for their bid or offer

Example 2:

. Buyer or Seller participated in Forward Auction Round 1

. Buyer or Seller submitted a 2018 ALL/NONE Potomac Phosphorus bid or offer

- This participant can submit any combination of the following products in Forward Auction Round 2:
. 2018 PARTIAL Potomac Phosphorus
. 2018 All/NONE Potomac Phosphorus

- This participant will be allowed to change the quantity and price for their bid or offer

© 2018 IHS Markit. All Rights Reserved.
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2-Round Auction Guidelines — Auction Participation Examples

Example 3:
«  Buyer or Seller didn’t participate in Forward Auction Round 1
«  This buyer or seller cannot participate in Forward Auction Round 2

Example 4:
« Buyer or Seller participated in Forward Auction Round 1
« This buyer or seller can choose to participate or not in Forward Auction Round 2

© 2018 IHS Markit. All Rights Reserved.
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2-Round Auction Guidelines

Basic Auction Guidelines:
« The goal of the auction is to maximize fills.

« Suggestion to participants: Partial bids and offers will increase the likelihood of your
auction success.

« If anindividual is participating in the auction as both a buyer and a seller, he/she cannot
submit bids and offers for the same product type/water year (watershed/nutrient
type/water year). E.q. if a participant submits a bid and offer from his/her account for
Susquehanna Nitrogen credits for water year 2018, both the bid and the offer will be
discarded.

« Buyers can only bid up to the dollar amount limit established in their eligibility letter.
« Sellers can only offer credits up to the credit limit established in their eligibility letter.

«  For further details on auction rules, please consult the PENNVEST Nutrient Credit
Clearinghouse Rulebook which can be found at:

http://www.pennvest.pa.gov/SiteCollectionDocuments/NCT Documents/PENNVEST Nutrient Credit Clearinghouse Rulebook Version 8 Clean.pdf

© 2018 IHS Markit. All Rights Reserved.
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Logging into the Markit Environmental Registry
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Logging into Markit Registry

1. Navigate to www.ihsmarkit.com
2. Click on the green box labeled: "LOGIN".

3. Select: Financial Services

Customer Logins Top Sites
Energy )
Obtain the data you need to make the most informed decisions by accessing our
extensive portfolio of information, analytics, and expertise. Sign in to the product or Hub )
service center of your choice. MarkitSERY y
:
y
G+ My Sites
[
Financial Services )

Purchase Standards ~ ContactUs  Newsroom  Investor Re ations LOGIN v

© 2018 IHS Markit. All Rights Reserved.


http://www.markit.com/

IHS Markit

Logging into Markit Registry

3. This will call up a Login screen. Insert your email address and password and press the
“Submit” box.

. . E 2 _
Financial Services 2l IHS Markit

Rememiber me

Forgot your password? Register with |HS Markit

© 2018 IHS Markit. All Rights Reserved.



Logging into Markit Registry

4. After logging in, you will be prompted to select your Markit Product. Select “"Registry”,
click on the two checkboxes to Accept Terms and Conditions and then select | Agree

Financial Services 7))\ 'HS Markit

Welcome to Financial Services | IHS Markit

Price transparency & financial infrastructure to reduce risk & improve operational
efficiency

We have identified that you are entitled to these Financial Services | IHS Markit products.
Rollover the products to leam more. Select a product to go to that product.

Indices I Registry | Support

| agree to Financial Services | IHS Markit Privacy and Cookie Policy

|| agree to Financial Services | IHS Markit Terms Of Use

© 2018 IHS Markit. All Rights Reserved.
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Logging into Markit Registry

5. For security purposes, you will be prompted to enter a unique session code by clicking
‘Generate Session Code’

ma rki t Weicome, ScmTest4 v Support

My Account Summary Manage My Units My Projects and Issuances RFI  Bids/Offers User Admin Reports Activity Log Registry
Authorization Code

Your session has either expired or not been set. Please press 'Generate Session code' button in order to access
ST Aol Tt oL

Jeenerate Session Code

© 2018 IHS Markit. All Rights Reserved.
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Logging into Markit Registry

6. You will be emailed a session code
that you will then enter in the “Enter

SeSSion COde" f|e|d on the |anding Markit Registry Session Authorization Code
page; then click the “Verify” button Do 14 Tast nar 3.

Plesse enter the code into your sccount online when prompted.
Session Code: ColLSoO
Please note that this code is case-sensitive.

If you did not s new code. p the Msrkit Operations team st the
contact information kisted below.

Kind Regsrds.
Msricit gistry O Tesm

g G 2N .
Financial Services | 7 IHS Markit Registy | &
MY ACCOUNT SUMMARY  DASHBOARD)  MANAGEMY UNITS MY PROJECTSANDISSUANCES  RFl  USERADMIN  REPORTS) ACTMTYLOG  ADMIN}

L Sending your session code
Erniad has been sent.

Please enter session code that you've received. Please note that session code will expire after '3' minutes. If code
is not used within ‘3" minutes, 3 new code will need to be generated.

Enter Session Code: E | verity

© 2018 IHS Markit. All Rights Reserved.



Logging into Markit Registry

7. Once you are successfully logged into Markit, you will be presented with the Markit
Registry landing screen.

N . E o .

Financial Services 05 IHS Markit Registy | &
MY ACCOUNT SUMMARY DASHBOARD »  MANAGE MY UNITS MY PROJECTS AND ISSUANCES RF USER ADMIN REPORTS » ACTIVITY LOG ADMIN »

Current User Credit Summary

8 IHTest User4 Standard Measure Issuances Holdings Retireme.., Pending Issua..  Pending Transf...

(&) Request New User = Account: DEP VOSTRO (1 Item)

© User Guid & PA PENNVEST / DEP Cresapeake Bay Nutr.. lbs/year 58030957906 22563028906 5,000,000 42000.000 4,824 785.000

: 58,030,957.9... 22,563,028.9.. 5.000.000 44,000.000 4,824,789.000

Note: Only Sellers wiﬁ have
populated fields in the credit
summary field

© 2018 IHS Markit. All Rights Reserved.
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Sellers accept credit transfers into their registry
accounts
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Sellers accept credit transfers into their registry accounts

ZIh IHS Markit
1. Sellers’ credits will be staged in Markit
Registry approximately 2 to 3 days prior
to the auction

CUSTOMER SUPPORT

2. Amount of credits that will be posted Transfer Pending Notification
into seller’s registry account will equal
the amount that was confirmed by DEP Dear JH Test User &,
and approved by PENNVEST in Thank you for your request to Transfer credits on the Markit Environmental Registry.
accordance W|th the enrollment The following is a copy of the transfer details:
eligibility letter Commeon Transfer Detal

Target Account ID: 100000000047774
Target Account Name: MER2.9 Auctions
Transfer Date: 2015-05-22 17:41:45

3. Once credits are posted, they will be Comments:
transferred into Seller’s registry account — Trersteroes

Source Account ID: 100000000001953
Source Account Name: DEP VOSTRO
Project Name: CCTest 4-29 Potomac

4. Seller will receive an email notification Siandard Name PAPENNVEST/DEF Chesapeake Say Nutrent Trading
of the incoming transfer. See sample Creat Type. osiyear
. Serial number: PENNV-SCU-US-100000000078047-01102014-30092015-72145370.466-72145869.466-MER-0-P
e ma | I Unit Class: CERTIFIED

Additional Information:

Mutrient Type : Nitrogen
Watershed : Potomac

© 2018 IHS Markit. All Rights Reserved.



s IHS Markit

Sellers accept credit transfers into their registry accounts

5. To accept transfer, log into Markit Registry
6. Navigate to ‘Manage My Units’ Page

7. Click on ‘Pending Transfer (Customer)’ button

3

Financial Services %/m\ IHS Markit Registry b 3

MY ACCOUNT SUMMARY DASHBOARD »  MANAGE MY UNITS MY PROJECTS AND ISSUANCES RA USER ADMIN REPORTS »  ACTMTY LOG ADMIN »

fnd Units By BTt 051 ZrSandFor Treese ptectony @ Retree o fasge ff Cancel "3 Comet X Docant [GEipods G New 23
More Options_ ~ Show Al Unis ; Pubk
w & Project » Account Vintage  Country Fol.  Measurement vwk e
Project
& C(CTestd29 Potomi D29 VOSTRO 2015 UntedSues 500 wyer No Pending Transfer (Custome
Account :
PA PENNVEST / DEP Cresapeaice Bay Nutrient Tradng - Ntrogen Remondl in Potomac regon PN) W (CERTIRED
Search PENNV-SCU-US-100000000078047.01 102014- 3009201 5- 121433 70.466. T2 1 83855 456 MER L2

© 2018 IHS Markit. All Rights Reserved.
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Sellers accept credit transfers into their registry accounts

8. The following form will display
9. Confirm Transfer amount and click on the ‘Approve’ button

& Transfer Details 2 @Ix

Transfer Details: Destination Account:
Date Listed: 22 May 2015 To: MER2.9 Auctions

Comment: My Accounts Registry Accounts Inter-Registry

@]

Transfer Units

Account Project Transfer | p; o Currency = Measure |
(=2 & DEP VOSTRO @ CCTest 4-29 Potomac m 0 Choose lbs/year
. One.. (CERTIFL..

PA PENNVEST / DEP Chesapeake Bay Nutrient Trading - Nitrogen Removal in Potomac region (PN)
PENNV-SCU-US-100000000078047-01102014-30092015-72145370.466-72145869.466-MER-0-P

. @App(ove i ' @Reject kd Submit I X Cancel

L~ S o Forer 8 Foar v L34 o do o v = -2 Trov—TEsw=

© 2018 IHS Markit. All Rights Reserved.
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Sellers accept credit transfers into their registry accounts

10. Credits will become active in your account
11. Please note that you will have separate credit blocks for different combinations of

Watershed/Nutrient Type that were verified by DEP.

Financial Services 7;//?« IHS Markit

W

| Registry |

MY ACCOUNT SUMMARY DASHBOARD ¢ MANAGE MY UNITS MY PROJECTS AND ISSUANCES RF1 USER ADMIN REPORTS v | ACTIMITY LOG ADMIN »

Find Units By £ Trantes ,_;r.u rStand For Trees~ o Auctons o Retrer & anon & Concel T8 Comnnt X Dicad [@Exparts T3 News
More Options.. » Show Al Unts
5 ad Project « Account Vintage = Country Kol. | Measurement ::’:;i Status
"
& CCTest4.29 Potomac MERZS Auctions 2015 United States 500 Iosiyear No Actve
s PA PENNVEST / DEP Cresapeake Bay Nutrient Tragng - Narogen Remaval in Potomac region (PN) W (CERTIFIED
Ses PENNV-SCU-US-100000000078047.01102014.30092015.72145370.466- 72145869 .466-MER-0.P

i

© 2018 IHS Markit. All Rights Reserved.
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Sellers submit offers on Markit Registry
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Sellers submit offers on Markit Registry

Log into Markit Registry
Click on ‘Manage My Units’ Page

Select block of credits that you want to offer on the auction by highlighting the row
Select ‘Auction” icon from the sub-menu bar

Select ‘Enter Auction Offer”

A

; F- o ;
Financial Services AU IHS Markit | Registry | & Welcome

DASHBOARD ' MANAGE MY UNITS MY | ROJECTS AND ISSUANCES RFl

USER ADMIN REPORTS » ACTIVITY LOG ADMIN »

Find Units By B Transfer ;)71 "2y Stand For Trees ~ | s Aucion= | o Retre» & /sson o, Cancel @ Convert X Dncare [GExpot @ News
More Options.. Showr All Units A Enter
W % Project o PRI S nt Vintage Country Hol.. | Measurement :‘; T;i Statu
Project 5 Enter Auction Bid Ztscte
& CCTest4-29 Potomac S Auctions 2015 United States 500 ibs/year No Active
R PA PENNVEST / DEP Chesapeake Bay Nutrient Trading - Nitrogen Removal in Potomac region (PN) ¥ (CERTIFIED)
Search PENNV-SCU-US-100000000078047-01102014-30095201 5-72145370,466-72145869 266 -MER-0-P

© 2018 IHS Markit. All Rights Reserved.
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Sellers submit offers on Markit Registry

6. The following form will display
7. Populate all fields marked with an asterisk
8. Enter Auction name from the drop-down list
9. Enter quantity of credits and offer price (Note: You do not have to offer all of available credits)
10. Select “Partial” or ‘All or None'.
11. Agree to the “Auctions Terms of Use”; click on ‘OK’ button
| ~s Auction Offer &X
'_ Account Name: MER2.9 Auctions
. Environmental Category: Water Quality
Standard: PA PENNVEST / DEP Chesapeake Bay Nutrient Trading
TE Project Type: Nitrogen Removal in Potomac region (PN)
Unit Class: CERTIFIED
7 Unit Measurement: Ibs/year
: Country: United States
: dnfece i g 2015
» 100
ffer price per credit (does not includ 1.5 US Dollar N7
; * Partial All or None
¢« Iagree to the following Auctions Terms Of Use
| «?0k || 3 cancel |

© 2018 IHS Markit. All Rights Reserved.
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Sellers submit offers on Markit Registry

12. A confirmation offer form will display. Review and confirm details; then click “Yes” button
- the offer is now submitted.

| ‘Ar Auction Offer 8lx!°
Auction": CCTest 4-29 N
Account Name: MER2.9 Auctions
Environ{ Submit Offer X
Standarq (P ) Youare about to submit an Offer with the following details. b rading
- aing

Project 1 Auction: 'CCTest 4-29'

Account Name: 'MER2.9 Auctions’
Unit Cl3 Environmental Category: "Water Quality’

Standard: 'PA PENNVEST / DEP Chesapeake Bay Nutrient Trading'
Unit Me{ Project Type: 'Nitrogen Removal in Potomac region (PN)'

Unit Class: 'CERTIFIED'
Country Unit Measurement: 'lbs/year

Country: 'United States'
Vintage Vintage year or range: '2015'

: Quantity of credits: '100'
Quariiy Offer Price per credit: '1.5 US Dollar’ 100
Offer pri Trade type: 'Partial’ =
alicion Are you sure you want to continue?
No

v 1agn . | |

© 2018 IHS Markit. All Rights Reserved.



Sellers submit offers on Markit Registry

13. Navigate to the “Auctions” menu to view your submitted offer

14. Click on “"Choose Auction” drop-down to select the auction name

15. 'Delta’ column will indicate how much of the pre-qualified quantity amount remains, based on the
submitted offer amounts

Financial Services ‘ %IHSMarkit'

MY ACCOUNT SUMMARY

MANAGE MY UNITS

% Un-iist Expon to Excel aExpon to PDF

_|  100000000012233

100000000012232

10000000001223

he

100000000012230

100000000012229

Status

Auction Listed

Auction Listed

Auction Listed

Auction Listed

Auction Listed

Account
Name

Pennvest sellerTest
account forward
account Nov 10 AD

Pennvest sellerTest
account forviard
account Nov 10 AD

Pennvest sellerTest
account forward
account Nov 10 AD

Pennvest sellerTest
account forward
account Nov 10 AD

Pennvest sellerTest
account forward
account Nov 10 AD

© 2018 IHS Markit. All Rights Reserved.

Listed

Date ~

28 May 2015 08:42:34 PM

28 May 2015 08:42:40 PM

28 May 2015 06:53:31 PM

28 May 2015 06:52:46 PM

28 May 2015 06:49:53 PM

Product

Name

SU-N-15

SU-P-15

SU-N-15

SU-p-15

PO-N-15

2015

2015

2015

MY PROJECTS AND ISSUANCES

Bid or
Offer

Offer

Partial or
All or
None

Partial

Partial

Partial

Partial

Partial

AUCTIONS

Auctioned

Quantity

45

35

100

75

USER ADMIN

REPORTS «

| Registry |

ACTMITY LOG

[ ;JH Test_May 28 I]: 1st Round
Y Y Pre-
Auctioned  Final Final ::fc::s‘;
Price Quantity Price s
limit
200
050
075
050
100

ADMIN b

¥ | | Search Auction ltem:

Pre-
qualified
quantity
limit

500

500

500

500

500

Delta

355

355

375
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Sellers submit offers on Markit Registry — What is the Product
Name?

The Product Name provides information about the credit that is being offered at the auction. Product Name
captures the watershed, nutrient type and vintage year. See matrix below for abbreviations.

Financial Services ‘ fi.”.;;{élHSMarkit'

MY ACCOUNT SUMMARY ~ MANAGEMY UNITS ~ MY PROJECTSANDISSUANCES ~ RFl AUCTIONS —
. . Product Description
% Un-st B8] Export to Excel TX)Export to PDF Name

s _— Arcount Listed Product S SU-N-18 Susquehanna Nitrogen 2018
K Name Date ~ Name =9
SU-P-18 Susquehanna Phosphorus 2018

] 100000000012233 Auction Listed Pennvest sellerTest 28 May 2015 08:43:34 PN SU-N-18 2018

account forward

account Nov 10 AD PO-N-18 Potomac Nitrogen 2018
"] | 100000000012232 Auction Listed  Pennvest sellerTest 28 May 2015 08:42:40 °M SLU-P-18 2018

SceKioE oo PO-P-18 Potomac Phosphorus 2018

account Nov 10 AD

|  100000000012231 Auction Listed  Pennvest sellerTest 28 May 2015 06:53:31 PN SIJ-N-18 2018
account forward
account Nov 10 AD

| 100000000012230  Auction Listed  Pennvest sellerTest 28 May 2015 06:5246 orf SU-P-18 | 2013
account forward
account Nov 10 AD

] | 100000000012229 Auction Listed  Pennvest sellerTest 28 May 2015 06:49:53 PM PO-M-18 2018
account forward
account Nov 10 AD

| | 100000000012228 Auction Listed  Pennvest sellerTest 28 May 2015064855 PM P P48 2018
account forward
account Nov 10 AD

U £ULU 1110 FIUIRIL AL INIYTHIL NGOG Veu.
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Sellers update offers on Markit Registry
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Sellers update offers on Markit Registry

1. Please note that Sellers are able to change their offers while auction window is open (Round 1
from 9am - 11am; Round 2 from 2pm - 3pm)

2. In order to change your offer, you must first “un-list” it from the auction and then create a new one
To un-list an offer, navigate to ‘Auctions” menu
4. Identify the offer that you wish to un-list and check the box. Click on the “Un-list” button

&\\\\\\ |

Financial Services s IHS Markit Registry

1w

MY ACCOUNT SUMMARY MANAGE MY UNITS MY PROJECTS AND ISSUANCES RF AUCTIONS USER ADMIN REPORTS ~ | ACIIMITY LOG ADMIN »

Hkport to Excel mExpon to POF JH Test_May 28 .|| 1st Round .| | Search Auction If
Pre- P
; : Partial or ' ) qualified oz
D Stat Account Listed Product Vintage Bid or Allor Auctioned Auctioned Final Final Nithace qualified Deita
s Name Date ~ Name R0 Offer Quantity Price Quantity Price P % quantity '
None amount it
T
[¥] 100000000012233 Auction Listed  PennvestsellerTest 28 May 2015 08:43:34 PM  SU-N-15 2015 Offer Partial 45 200 500 355
account forward
account Nov 10 AD
[F] ' 100000000012232 Auction Listed  Pennvest sellerTest 28 May 2015 08:4240 PM  SU-P-15 2015 Offer Partial 35 050 500 405
account forward
account Nov 10 AD
[F] | 100000000012231 Auction Listed  Pennvest sellerTest 28 May 2015 06:53:31 PM  SU-N-15 2015 Offer Partial 100 075 S00 358

account forward
account Nov 10 AD

© 2018 IHS Markit. All Rights Reserved.
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Sellers update offers on Markit Registry

5. The following form will display; click on the “Yes” button once you have confirmed
6. Navigate back to ‘Manage My Units’ Page to list a different offer (if applicable)

; ; . E o _
Financial Services S IHS Markit Registry

MY ACCOUNT SUMMARY  MANAGEMY UNITS ~ MY PROJECTSANDISSUANCES RFl AUCTIONS  USERADMIN  REPORTS~ ACTMITYLOG  ADMIN)

% Un-ist ) Export to Excel TE)Export to POF JH Test_May 28 ¥l 1st Round
Pre-
Partial or qualified
D Statis Account Listed Product Vinkace Bid or o o Of ' Auctioned Auctioned Fina Fina J'SCT':S'
y B2 Name Date ~ Name RREDD Offer Quantity Price Quantity Price Sehiins
None amount
mit
V! 100000000012233 Auction Listed  Pennvest sellerTest 28 May 2015 08:43:34 PM  SU-N-15 2015 Offer Partial 45 200

account forward
account Nov 10 AD

100000000022232 Auction Listed Pennvest sellerTest 28 May 2015 08:42:40 PM  SU-P-15 2015 Offer Partia 35 0.50
account forward
account Nov 10 AD
100000000012231 Auction Listed Pennvest sellerTest 28 May 2015 06:53:31 PM  SU-N-15 2015 Offer Partia 100 0.75
account forward
account Nov 10 AD
100000000012230 Auction Listed 28 May 2015 06:5246 PM  SU-P-15 2015 Offer Partia 60 0.50
100000000012229 Auction Listed 28 May 205 0624853082 oA NIIC 2018 Ditbns Damia == 10A =
| Un-list auction Items x
2 Are you sure you want to Un-list the following auction items:
L ARAARANAA T A3 M ~a - (J
100000000012228 Auction Listed Pennvest sellerTest 28 May 20JF 0§ ~

Offer, Account:'Pennvest sellerTest account forward account Nov 10 AD', Product:'SU-N-15',
n Vintage:'2015', Quantity: ‘45"

account Nov 10 AD

account forward

| Yes | No

© 2018 IHS Markit. All Rights Reserved.
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Buyers submit bids on Markit Registry
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IHS Markit

Buyers submit bids on Markit Registry

1. Log into the Markit Registry

2. Click on ‘Manage My Units’ Page

3. Hover over ‘Auction’ on the sub-menu bar

4. Click on ‘Enter Auction Bid’ menu item

Financial Services ’72::\ IHS Markit | Registry

ACTMITYLOG ~ ADMIN »
(S New~

USERADMIN  REPORTS )

Assign o Cancel (7@ Convert X Discard [T Exporl~

MY PROJECTS AND ISSUANCES ~ RF

MY ACCOUNT SUMMARY

MANAGE MY UNITS

j Enler Auction Oﬂl;‘f
% Enter Aucton B4

& More Options ..~ & Show All Units
Project

nt Vintage = Country Hol.. | Measuremen

© 2018 IHS Markit. All Rights Reserved.
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Buyers submit bids on Markit Registry

The following form will display.

All fields marked with an asterisk must
be populated.

7. Indicate whether the bid is ‘Partial’ or
‘All or None’

8. Agree to the “Auctions Terms of Use”
9. Click on the 'OK’ button

© 2018 IHS Markit. All Rights Reserved.

“Ar Auction Bid
Auction™:
Account Name*:
Environmental Category”:
Standard*:
Project Type”:
Unit Class":
Unit Measurement™:
Country*:
Vintage year or range”:
Quantity of credits”:

Bid price per credit (does not include
auction fee)*:

@/ %
CCTest 4-29 N
MER2.9 Auctions \7
Water Quality Y

PA PENNVEST / DEP Chesapeake Bay Nutrient Trad ¥

Nitrogen Removal in Susquehanna region (SN) v

CERTIFIED N
Ibs/year N7
United States N7
2015 \7
150
1.75| US Dollar N/

' Partial . All or None

¢ 1agree to the following Auctions Terms Of Use

|0k ||| ¥ cancel |
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Buyers submit bids on Markit Registry

10. A confirmation submit bid form will display

11. Confirm details and click “Yes” button. The bid is now submitted

~r Auction Bid &!x
Auction™: CCTest 4-29 M
Account Name™: MER2.9 Auctions } M
Environ] Submit Bid X -
Standa ? You are about to submit a Bid with the following details. —
: Auction: 'CCTest 4-29' v
Sk Account: 'MER2.9 Auctions'
Unit ¢l Environmental Category: "Water Quality’ v
Standard: 'PA PENNVEST / DEP Chesapezke Bay Nutrient Trading'
Unit M Project Type: 'Nitrogen Removal in Susquehanna region (SN)' v
Unit Class: 'CERTIFIED'
Count Unit Measurement: 'Ibs/year’ N/
Country: 'United States'
Vintage Vintage year or range: ‘2015 W
: Quantity of credits: '150'
Quantit Bid price per Credit: '1.75 US Dollar’ 150
Bid pric Trade type: 'Partial’ o
auction Are you sure you want to continue?
[
v 1agik ——

o’ Ok X Cancel

© 2018 IHS Markit. All Righs reserveu.
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Buyers submit bids on Markit Registry

12. Bid will be visible on Auctions page
13. Select the auction from the ‘Choose Auction” drop-down

14. ‘Delta’ column will indicate how much of the pre-qualified dollar amount remains, based
on the submitted bid amounts and bid prices

Financial Services | f//'/'m IHS Markit | Registry |
MY ACCOUNT SUMMARY MANAGE MY UNITS MY PROJECTS AND ISSUANCES RFI AUCTIONS USER ADMIN REPORTS » ACTMVITY LOO ADMIN »
Auctions
% i Femon to Excel TEpon o POF I.M fm;w 28 [: Iu Round v | Searcraicton i
Pre. N
Account Listed Procuct 8 PAtIION | ptoned  Auctioned | Fina Fny quaified f
o) Status S ' Vintage dor | ANer o - . ot purchase quase Deita
Name Date ~ Name Offer N Quantity Price Quantity Price ¥ quantity
one amount mt
it
100000000012022  Aucticnisted  MERZ9Aucsions 26 May 2015 0851510M PO-N-i5 2018 8o Partiat 2 100 $0,00000 438975
100000000012020  Auctionlisted  MER29Aucsions 28 May 20i5 035104 7M PO-N-IS 2018 B AllceNose 15 110 5000000 438975
100000000012019  Auctionlied  MER2S Aucsions 28 May 2015 085003 PM SU-N-1 2018 P Parmal 1 100 $0,00000 495975
100000000012018  Aucticalisted  MER2S Aucions 28 May 2015 084305 9M SU-P.1S 2018 Bs Pantin! 10 033 5000000 438975
100000000012027  AuctionUsted  MERZ9 Auctions 28 May 2015 0848299 SU-P-1S 2018 e Pain 10 07s £0,000.00 438975
0000000001206 Auctionlited  MER29Auctions 28 May 201S0B4727 OM SUSNIS 2008 s Paal 10 178 £0,00000 438975
100000000022028 Aucticn Listed  MER29 Auctions 28 May 2018 0844641 PV SUWN.1S 208 8 Pariad 0 228 2000000 498978

© 2018 IHS Markit. All Rights Reserved.
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Buyers submit offers on Markit Registry — What is the Product

Name?

The Product Name provides information about the credit that is being offered at the auction.

Product Name

captures the watershed, nutrient type and vintage year. See matrix below for abbreviations.

MY ACCOUNT SUMMARY

MANAGE MY UNITS

Financial Services ‘ f;ﬁ-ﬁgélHSMarkit'

Un-iist @Exponto Excel mExpon to PDF

D

| 100000000012233

"] | 100000000012232

|  100000000012231

] | 100000000012230

| | 100000000012229

| 100000000012228

Status

Auction Listed

Auction Listed

Auction Listed

Auction Listed

Auction Listed

Auction Listed

Account
Name

Pennvest sellerTest
account forward
account Nov 10 AD

Pennvest sellerTest
account forward
account Nov 10 AD

Pennvest sellerTest
account forward
account Nov 10 AD

Pennvest sellerTest
account forward
account Nov 10 AD

Pennvest sellerTest
account forward
account Nov 10 AD

Pennvest sellerTest
account forward
account Nov 10 AD

MY PROJECTS AND ISSUANCES ~ RFI

Listed
Date ~

Product

Name

28 May 2015 08:43:34 PM

28 May 2015 08:42:40 PM

28 May 2015 06:53:31 PM

28 May 2015 06:52:46 PM

28 May 2015 06:49:53 PM

28 May 2015 06:48:55 PM

5U-M-18

SU-p-18

5U-M-18

S5U-p-18

PO-M-18

PO-MN-18

Vintage

2018

2018

2018

2018

2018

2018

Product Description
Name

SU-N-18

SU-P-18

PO-N-18

PO-P-18

Susquehanna Nitrogen 2018
Susquehanna Phosphorus 2018
Potomac Nitrogen 2018

Potomac Phosphorus 2018
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Buyers update bids on Markit Registry
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Buyers update bids on Markit Registry

1. Please note that Buyers are able to change their bids, while auction window is open (Round 1
from 9am - 11am; Round 2 from 2pm - 3pm)

2. In order to change your bid, you must first “un-list” it from the auction and then create a new one

To un-list a bid, navigate to the “Auctions’ menu
4. Identify the bid that you wish to un-list and click on the “Un-list” box on the sub-menu bar

Financial Services ‘ % IHS Markit | Registry |

ACTMTY LOG ADMIN p

MY ACCOUNT SUMMARY MANAGE MY UNITS MY PROJECTS AND ISSUANCES RFI AUCTIONS USER ADMIN REPORTS p

S
Auctions
on to Excel ‘TE)Export to PDF JH Test_May 28 v 1st Round
Pre-
D sws |foe | R |vege B e |Acned Aconsd (Sl S e

' None ' ‘ ' amount

LLLLLS
V] 100000000012021  Auction Listed  MER2.9 Auctions 28 May 2015 08:51:51 PM_ PO-N-15 2015 zid Partial 20 1.00 50,000.00
F] | 100000000012020  Auctionlisted MER29 Auctions 28 May 2015085104 PM PO-N-15 2015 8id Allor None 15 110 50,000.00
[F] 100000000012019  Auctionlisted MER29 Auctions 28 May 2015 08:50:03 PM  SU-N-15 2015 Bid Partial i3 100 50,000.00
[] 100000000012018  Auctionlisted MER29 Auctions 28 May 2015 08:49:06 PM  SU-P-15 2015 Bid Partial 10 03% 50,000.00

© 2018 IHS Markit. All Rights Reserved.
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Buyers update bids on Markit Registry

5. The following form will display
6. Click on ‘Yes’ button to un-list your bid.
7. Navigate back to ‘Manage My Units’ Page to list a different bid (if applicable)

Un-list auction Items X|
2?) Are you sure you want to Un-list the following auction items:
-

Bid, Account:'MER2.9 Auctions’, Product:'PO-N-15', Vintage:'2015', Quantity:
20

© 2018 IHS Markit. All Rights Reserved.
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Participants view auctions results
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7

Participants view auctions results

1. After each auction round is completed, Markit will notify all auction participants via email
that their results are available in their ‘My Counterparty Documents’ folder on Markit
Counterparty Manager (MCM)

2. Round 1: Expect to receive notification on September 5th at approx. 1:00pm

3. Round 2: Expect to receive notification on September 5t at approx. 5:00pm

© 2018 IHS Markit. All Rights Reserved.
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Participants view auctions results

4. To view your auction results, navigate to www.ihsmarkit.com website

5. Insert your email address and password.
6. Click on the green “"LOGIN” box

Customer Logins Top Sites

Energy )
Obtain the data you need to make the most informed decisions by accessing our

extensive portfolio of information, analytics, and expertise. Sign in to the product or Hub >
service center of your choice. MarkitSERV 5
§ VIEWALL LOGINS
y
Gt My Sites
in
Financial Services )

Purchase Standards  ContactUs  Newsroom  Investor Relations LOGINV

© 2018 IHS Markit. All Rights Reserved.

i, )
Financial Services 7 HS Markit

AW

Remember me

Forgot your password? Register with IHS Markit



http://www.markit.com/

Participants view au

ctions results

7. After logging in, you will be prompted to select your Markit Product. Select on
“Counterparty Manager” and “Click”

Financial Services

\ Counterparty Manager 3
{i* Create Manage View KYC Services Tax Request For Amendment ISDA Amend Outreach 360 Tools Counterparty Manager

Quicklinks Pending Tasks New!
Clidk on task number to view panding =k action
Entities {2 17/Janf2018 00:00  Regulatory £ 17/1an/2018 00:07
59 Total Entities 57 Active Entities 2 Inactive Entities 0 1sDAAmend 2.0 - Self Disclosure
17 Enfities with no Documents 0 ISDAAmend 2.0 - Variation Margin

Ne

g &

=
g

Dividend Forecasting
Indices

PMI

Price Viewer

Pricing Data - CDS
Reference Data - CDS

Note for first time users, you will be prompted to agree to the MCM Terms of use ONLY.
There’s no need to check the Terms of Use for KYC Services

Agree to all Terms of use

the Fair P,

By checking this box, you are agreeing with the Terms of use for Markit Counterparty Manager (Hoquired)

By checking this box, you are agreeing with the Terms of use for KYC Services and acknowledge receipt of

and Australia Privacy C:

1

© 2018 IHS Markit. All Rights Reserved.
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Participants view auctions results

8. Hover over ‘View’

9. Navigate to '‘Counterparty Documents’ page

10. Click on ‘all document(s)’ hyperlink

11. Look for the document type: “Auction Results (Private)”
12. Click on the document’s icon

To view all counterparty documents click on the all document(s) lhk
Summary of Top 20 Accounts By Document coun

Account Name Entity Count Document Count
Pennsylvania Infrastructure Investment Authority Company 1 7
Markit Group Limited 1 2

Counterparty Documents va—
Y& All Documents +

& Apply O Reset v | | ) view () Invite a User | #] Download  |[#] Download to FTP | #] Download All to FTP
- N/
S 2 [7]  Account Name Fund Name Category Document Type Description View Upload Date Umbrella
und Name: Y 2| [F] MarkitGroupLi.. MarkitGroupL.. Stand.. AuctionResults (Private) Your Aucton... 19-Oct-2011  Markit GrouplL...

© 2018 IHS Markit. All Rights Reserved.
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Participants view auctions results

13. If successful, Seller’s Auction results document will look like this:

Winning offers

L AVE 'S VM Offer Price (5)

Offer Quantity

Offer Type

Final Price ($)

Quantity Sold

Amount

Fee Per credit|

Total Fee |Total Amount Owed from Pennvest (5)

2.49

2,000

PARTIAL

2.00

2,000

25,000.00

0.025

125.00 24,875.00

Amount=Quantity Won*Final Price
Total Fee= Quantity Won*Fee per credit
Amount Owed By Pennvest= Amount - Total Fee

14. If successful, Buyer’s Auction results document will look like this:

Winning bids

Credit: SU-N-17

Bid Price (%)

Bid Quantity

Bid Type

Final Price (%)

Quantity Won

Amount

Fee Per credit

Total Fee |Total Amount Owed to Pennvest ($)

4.00

10,000

PARTIAL

2.50

10,000

25,000.00

0.025

250.00 25,250.00

© 2018 IHS Markit. All Rights Reserved.

Amount=Quantity Won*Final Price
Total Fee= Quantity Won*Fee per credit
Amount Owed To Pennvest= Amount + Total Fee




Participants view auctions results

15. Please note that results will show “0” in the fields highlighted below for sellers and
buyers who did not win any offers or bids:

Winning offers

i R AVR TS Wl Offer Price (5)| Offer Quantity|Offer Type |Final Price (5)|Quantity Sold |Amount Fee Per credit|Total Fee |Total Amount Owed from Pennvest (5)

2.49 5,000 PARTIAL 0.00 0 0.00 0.025 0.00 0.00
Amount=Cuantity Won*Final Price
Total Fee= Quantity Won*Fee per credit
Amount Owed By Pennvest= Amount - Total Fee

Winning bids
(=1 e TR VS Pl Bid Price (5)|Bid Quantity|Bid Type |Final Price (%) |Quantity Won |Amount |Fee Per credit |Total Fee (Total Amount Owed to Pennvest (5)
4.00 5,365 |PARTIAL 0.00 o[ 0.00 0.025 0.00 0.00

© 2018 IHS Markit. All Rights Reserved.

Amount=Quantity Won*Final Price
Total Fee= Quantity Won*Fee per credit
Amount Owed By Pennvest= Amount + Total Fee
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Settlement Process
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Settlement Process

Definition: Auction Settlement Price

The PENNVEST Nutrient Credit Clearinghouse Rulebook (Version 8, p.43) defines the

settlement price to be:

« The weighted average, rounded to the nearest whole cent, between the lowest
bid and highest offer prices that either cross or touch in the auction that are
successful, with weights of these two last match prices equal to the corresponding
bid and offer quantities of the last successful bids and offers.

«  When the dollar limit for a bidder or offeror is exceeded, the number of credits
won for that particular buyer or seller will be reduced and the auction
methodology will be re-run taking into account the new set of credits won to
calculate the new final price.

« The auction methodology will not be re-run unless the new auction settlement

price causes another account to exceed its respective dollar limit.

© 2018 IHS Markit. All Rights Reserved.
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Settlement Process

Determining winners and tie-breaking

1. The auction platform will determine the maximum possible cumulative traded quantity
for the submitted bids and offers. This is done to ensure that the final auction fill is
maximized. The following underlying restriction applies:

» The bids and offers picked should either cross or touch (which means that bid is more
than or equal to the offer).

© 2018 IHS Markit. All Rights Reserved.
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Settlement Process

Determining winners and tie-breaking

2. Once the maximum possible traded quantity has been determined (using the largest
matching sets of bids and offers and the crossed market logic), it is required to determine
the fills of the actual bids and offers.

» In case where there are multiple combinations of bids (or offers) possible that will result
in @ maximum fill in the auction and not all of them can be used to match the
corresponding offers (or bids), priorities are assigned to break ties using the following
criteria:

» Price (higher priced bid or lower priced offer gets higher priority),
- Size (Higher quantity gets higher priority)
- Type (all-or-none receives higher priority than partial bids/offers),

« Time of submission (earlier submissions get higher priority).

» These bids and offers will then be matched starting with the higher priority submissions
to determine fills.

© 2018 IHS Markit. All Rights Reserved.
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Settlement Examples
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Settlement Examples

Auctions settlement price examples

Example 1:

Credit Quantity
Sought

Quantity Purchased

Bid 1 Partial 3000 3,000

Bid2 Partial 4,000 9

Bid 3 Partial 2,500 1,000

Bid4 Partial 1500 0
Sellers Offer Type Offer Price Credit Quantity Quantity Sold

Offered
4,000

Offer 1 Partial 3,000
Offer2 Partial $425 27000 9

Offer 3 Partial ~ $2.50 1,000 1,000

Step#1: Determine the maximum quantities that cross or touch (which means that a Bid is more
than or equal to the Offer). The Bids/Offers that cross or touch are highlighted in green.

© 2018 IHS Markit. All Rights Reserved.
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Settlement Examples

Auctions settlement price examples

- Step#2: Using the Bids/Offers that cross or touch, determine the actual fill of the Bids and Offers using
the priority criteria established in the rulebook for multiple combinations of Bids (or Offers).

« Price (higher priced bid or lower priced offer gets higher priority),
+ Size (higher quantity gets higher priority)
« Type (all-or-none receives higher priority than partial bids/offers),

« Time of Submission (earlier submissions get higher priority).

« In this example, Bid 1 gets filled initially by Offer 3 (1,000) with the remaining demand coming from
Offer 1 (2,000). Bid 3 can only be partially filled with the remaining 1,000 credits of Offer 1.

- Step#3: Auction clearing price is the weighted average, rounded to the nearest whole cent, between
the lowest bid and highest offer prices that either cross or touch in the auction that are successful,
with weights of these two last match prices equal to the corresponding bid and offer quantities of the
last successful bids and offers.

Settlement:  ($3.75X 1,000+ $2.75 X 4,000) / 1,000 + 4,000 = $2.95

[ e —

|LDWES1: bid pr-iEE| |LDWES‘I: bid quan‘éiw{ |Highest-nﬂcer price| Highe_st c-:-ﬂ:er price quantity{

Clearing Price = $2.95 per credit

© 2018 IHS Markit. All Rights Reserved.
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Settlement Examples

Auctions settlement price examples

Example 2:

Credit Quantity
Sought

Quantity Bought

Bid 1 Partial 1,800 1,800

Bid2 Partial g 2,600 0

Bid3 Partial $3-75 500 0
Sellers Offer Type Offer Price Credit Quantity

Offered

Offer 1 Partial
Offer 2 Partial

2,000 1,800

Step#1: Determine the maximum quantities that cross or touch (which means that a Bid is
more than or equal to the Offer). The Bids/Offers that cross or touch are highlighted in
green.

© 2018 IHS Markit. All Rights Reserved.
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Settlement Examples

- Step#2: Using the Bids/Offers that cross or touch, determine the actual fill of the Bids and Offers using
the priority criteria established in the rulebook for multiple combinations of Bids (or Offers).

« Price (higher priced bid or lower priced offer gets higher priority),
« Size (higher quantity gets higher priority)

« Type (all-or-none receives higher priority than partial bids/offers),
« Time of Submission (earlier submissions get higher priority).

« In this example, Bid 1 gets filled by Offer 2. Because Offer 2 is able to completely fill the quantity for
Bid 1, Offer 1 does not get to transact any credits even though its offer price crossed/touched and the
offer price is lower than the clearing price as seen in Step#3 below.

« Step#3: Auction clearing price is the weighted average, rounded to the nearest whole cent, between the
lowest bid and highest offer prices that either cross or touch in the auction that are successful, with
weights of these two last match prices equal to the corresponding bid and offer quantities of the last
successful bids and offers.

Settlement: ($8.00X 1,800 + $4.00 X 1,800)/ 1,800+ 1,800 = $6.00
— | *--x___H_______:=—--_____________ —

|Lowest bid price| lLowest bid quantityl  Highest offer price| Highest offer price quantity]

Clearing Price = $6.00 per credit

© 2018 IHS Markit. All Rights Reserved.
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Settlement Cycle
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Settlement Cycle

Post - September 5th
Auction

Markit transfers MATCHED
certified credits into PENNVEST
Settlement Account on Markit
Environmental Registry

According to each Seller’s
delivery schedule:

« Certified credits become
verified.

DEP will provide registration
numbers and PENNVEST will
deliver in accordance with the
Sales/Purchase agreements

© 2018 IHS Markit. All Rights Reserved.
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Frequently Asked Questions

© 2018 IHS Markit. All Rights Reserved.

VAR

|

61



V///“\\% IHS Markit

Frequently Asked Questions

Q: How much should I offer my credits for?

A: While PENNVEST and Markit are unable to consult on pricing your credits, results from
previous auctions are available on Markit’s website:
http://www.markit.com/Product/Pennvest

Q: What is the difference between listing my credits as "ALL/NONE” or "PARTIAL"?

A: The way you list your credits will determine how they are matched. Credits that are
listed as "ALL/NONE" will only be sold or purchased if the entire quantity can be sold or
purchased, while credits that are listed as “"PARTIAL"” will be matched up to the amount
that is available.

Q: How is it that my offer price was lower than the final settlement price but I wasn’t
successful?

A: The final settlement price is the weighted average between the lowest bid and the
highest offer. Therefore, it's possible your offer, while being below the settlement price,
doesn’t fit within the range calculated for the quantities matched based on bids
submitted.

© 2018 IHS Markit. All Rights Reserved.
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Useful Reference Information

Markit Counterparty Manager (MCM) and Markit Registry:
« www.ihsmarkit.com
«  Click on “"LOG IN” box in upper right-hand corner

PENNVEST Nutrient Credit Trading Program:

*  For historical auction results, auction timeline, training material, please visit:
https://ihsmarkit.com/products/pennvest.html

Markit Environmental Auctions Team:
« environmental.auctions@markit.com

 Telephone: 918-441-6668

© 2018 IHS Markit. All Rights Reserved.
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Disclaimer

The information contained in this presentation is confidential. Any unauthorised use, disclosure, reproduction or dissemination,
in full or in part, in any media or by any means, without the prior written permission of IHS Markit or any of its affiliates ("IHS
Markit") is strictly prohibited.

Opinions, statements, estimates and projections in this presentation (including other media) are solely those of the individual
author(s) at the time of writing and do not necessarily reflect the opinions of IHS Markit. Neither IHS Markit nor the author(s)
has any obligation to update this presentation in the event that any content, opinion, statement, estimate or projection
(collectively, "information") changes or subsequently becomes inaccurate.

IHS Markit makes no warranty, expressed or implied, as to the accuracy, completeness or timeliness of any information in this
presentation, and shall not in any way be liable to any recipient for any inaccuracies or omissions. Without limiting the
foregoing, IHS Markit shall have no liability whatsoever to any recipient, whether in contract, in tort (including negligence),
under warranty, under statute or otherwise, in respect of any loss or damage suffered by any recipient as a result of or in
connection with any information provided, or any course of action determined, by it or any third party, whether or not based on
any information provided.

The inclusion of a link to an external website by IHS Markit should not be understood to be an endorsement of that website or
the site's owners (or their products/services). IHS Markit is not responsible for either the content or output of external websites.

Copyright ©2018, IHS Markit. All rights reserved and all intellectual property rights are retained by IHS Markit.
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