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Water: The Next Big Wave For Midstream

. . Midstream/MLPs
An Emerging Midstream Asset Class

Natural Gas

e Catch The Next Big Wave For Midstream. Water management
services have historically been the purview of oilfield service and E&P
companies. But things are changing. While still early days, midstream
companies are taking a larger role in the water business, primarily
focused on produced water handling, disposal and recycling. As private
equity and public midstream companies have stepped in, the water
business has evolved over time from a model of trucks, spot volumes,
and a mostly in-house function performed by E&P companies to an
outsourced, full service model, underpinned by acreage dedications
and, in some cases, minimum volume commitment contracts. There
are currently 11 publicly traded midstream companies that provide
water services with many more private equity backed companies in the
wings. This report is meant to serve as a mini-primer and provide a
brief overview of the water market, including its evolution, size,
economics, and ultimately, how investors may value these assets.

e Salt Water Disposal (SWD) Economics. Expected returns in the
SWD business in most basins (e.g. Midland, D], and Bakken) appear on
par with gathering and processing at roughly 5x EBITDA (20% IRR).
The exception is the Delaware where we estimate returns for new SWD
wells are currently in the 1-2x EBITDA range (suggesting returns north
of 50%). The reason is due to the higher water-to-oil ratio in the
Delaware of 5-6x versus 1-2x in other basins. However, we believe
returns in the Delaware could diminish over time as competitors enter
the market. Like gathering, there are fewer barriers to entry in SWD.

e What's Water Worth? We believe that the freshwater delivery
function is very much an oilfield service-like activity and therefore
believe it should garner an E&P/oilfield service multiple in the 5-7x
range. Saltwater disposal looks more like traditional gathering and
processing in terms of contract structure and returns on investment

(see preceding bullet). However, SWD has some unique long-term Michael Blum
risks, most notably seismic and potential future regulatory and Senior Analyst|212-214-5037
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e Risks To The Water Business. (1) Seismic. Seismic activity linked to
SWDs could lead to increased regulatory scrutiny. (2) Regulatory /
Environmental. Increased scrutiny of freshwater delivery and SWD
practices could increase pressure on states to limit freshwater access
and/or saltwater disposal activity. A shift to recycle technology could
increase the cost of operations. (3) Low Commodity Prices / Reduced
Drilling. Fresh water delivery volumes are directly tied to drilling and Mac Hanson
completion activity levels. Thus, a slowdown in drilling could impact Associate Analyst|212-214-8012
cash flows. (4) Low Barriers To Entry. A potential increase in mac.hanson@wellsfargo.com
competition could erode margins.
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Overview Of Water Basics
What Is The Water Business?

Water plays a key role in the drilling and hydraulic fracturing (fracking) of an oil/gas well and is produced
over the life of a well. Midstream companies primarily participate in two segments of the water
management services market: (1) freshwater delivery for use in drilling and fracking of new wells (an
oilfield service function) and produced water handling, recycling and disposal (generally a midstream-like
service). Our report primary focused on the latter. For freshwater delivery, the source is typically surface
water (rivers, streams, etc.) that is delivered to well sites to create drilling and fracking fluids used in the
drilling and completion of new wells. As the well produces, flowback and produced water returns to the
surface during the productive life of the well and needs to be removed. Flowback and produced water are
treated and either reinjected as part of a secondary recovery process, recycled for re-use in the drilling
process or disposed of in what are commonly referred to as “saltwater disposal (SWD) wells”. SWD wells
are drilled to deeper formations to dispose of produced water. For a more detailed description of the
different types of water management services, please see the section entitled “Water 101” on page 14.

Exhibit 1. Types Of Water Management Services

Water Service Description

Acquisition / Sourcing Obtaining water used for drilling and completion operations
Transfer Moving water via a system of mobile/fixed pipelines
Storage Storing water in tanks, containment ponds, pits, etc.
Pre-treatment Treatment of water prior to use in fracking

Removing/treating solids, salts and other elements from flowback and
produced water

Handling recovered flowback and monitoring/testing the well and liquids
produced

Transporting primarily by truck fresh water to the well site as well as
delivering flowback/produced water from a well site to a disposal site

Treatment
Frac Flowback Services

Hauling

Injecting produced water as part of a secondary recovery project or into

Injection Disposal disposal wells

Source: Wells Fargo Securities, LLC
Evolution Of The Water Business — From Trucks To Pipelines

The water business has evolved over time from a model of trucks, spot volumes, and a mostly in-house
function performed by E&P companies with minimal barriers to entry to an outsourced, full service pipeline
contract model. These changes have occurred gradually over time as E&P companies have become more
willing to outsource this function and as midstream companies have become more sophisticated and
capable of providing these services. The business has also evolved in the sense that most midstream
water companies now provide both freshwater delivery and produced water services to their clients (as
well as a host of related services such as treating).

Exhibit 2. Water Services Evolution

From trucks.... ...to pipelines

-
: e @& -
Source: NGL Energy Partners, LP and Wells Fargo Securities, LLC
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Water functions associated with oil and gas production are still mostly performed in-house by E&P
companies. However, outsourcing to third parties has increased in recent years and the move from a spot
business largely serviced by trucks to a contracted business largely serviced by pipelines has only
occurred in the last 5-7 years. In the early part of the decade, most produced water was gathered via
truck. The trucks were mostly independently owned and operated with no contracts for water disposal.
Water companies would drill salt water disposal wells but the trucks were (in some cases) independent of
the owners of SWD wells. Thus, a company drilling a SWD well had no contractual assurance that
produced water (how much or how often) would be brought to the well. (As we understand it, SWD
operators would compete to attract truck drivers with better food trucks or donuts and coffee).

In recent years, private equity and some public midstream companies have made significant investments
in the water business driving significant change in the operations and structural contracting of the
business. Fresh water delivery and produced water businesses have transitioned to more pipeline (vs.
truck) deliveries, underpinned by acreage dedications and, in some cases, minimum volume commitment
contracts. The change has been driven by a number of factors including

(1) the shift to horizontal from vertical drilling, requiring much greater amounts of water to frac and
yielding much larger volumes of flowback and produced water

(2) the shift to pad drilling which concentrates larger volumes in fewer areas making pipelines more
economic and feasible

(3) the lower cost of pipeline rates versus truck

(4) the increased safety and reliability of pipelines versus trucks and

(5) the ability of water service providers to connect to multiple SWD wells, enhancing overall
reliability for water takeaway.

Today, water disposal is largely driven by risk management - producers are still looking for price and
value, but also focused on facilities that offer redundancies (power generators, additional
wells/compression on site, backlog of permits) and a one-stop shop solution for water (gathering,
transportation, injection, sourcing).

SWD Returns Vary By Basin — Returns In The Delaware Are Highest Across Midstream

Returns on capital invested in the SWD business vary by basin, but overall are much higher in the
Delaware than in other producing regions. In the Delaware, we estimate that capex invested in SWD could
generate an EBITDA multiple of 1-2x (suggesting returns north of 50%). In contrast, in the Midland, DJ,
and Bakken, we estimate SWD economics are closer to traditional G&P at around 4-6x EBITDA.

We calculated SWD economics based on cost and gathering rate figures provided by public midstream
water companies and our own calculations around well connect spending (see our Weekender entitled
“Well Connect Capital” dated 6/7/19 for further details on our methodology).

¢ SWD Well Cost. We've assumed that the average cost to drilling a salt water disposal well is $4MM
in the Delaware Basin, $5MM in the Midland Basin, $3MM in the DJ, and $2.5MM in the Bakken.

¢ Well Connect Spending. After an SWD well is drilled, companies must spend capital to tie
produced water gathering lines to the SWD well. In our analysis, we calculated well connect
spending to fill up an individual SWD well. We did this by taking total capacity of each SWD well
and divided this by the average IP rate of water from an individual oil well (12 months into its life).
To calculate water IP rates, we used the IP rates of crude wells based on data from our E&P team
(lead by Nitin Kumar) multiplied by our assumed water-to-oil ratios (based on feedback from water
companies). This results in the number of oil wells required to fill the SWD well. We then multiplied
by an average well connect cost of $200K/well to derive an aggregate well connect cost figure per
SWD well.

. Produced Water Gathering Rates. We've assumed produced water gathering rates of $0.80/Bbl
in the Delaware, $0.80/Bbl in the Midland, $0.90/Bbl in the DJ, and $0.80/Bbl in the Bakken.

¢ EBITDA Margins. We calculate the SWD business generates an EBITDA margin of approximately
65%.



Exhibit 3.Estimated SWD Economics By Region

Key Assumptions Delaware Midland DJ Bakken
SWD cost ($MM) $4.0 $5.0 $3.0 $2.5
SWD capacity (MBbls/d) 25 30 15 12
(/) Average IP rate of crude well after 1 yr (MBbls/d) 0.5 0.2 0.2 0.2
(X) Average water to oil ratio 5.0 1.5 0.9 1.5
(/) Average water IP rate of well after 1 yr (MBbls/d) 2.3 0.3 0.2 0.4
Number of wells to fill SWD 11 93 74 32
(x) Average well connect cost per well ($K) $200 $200 $200 $200
Well connect spending over life of well ($MM) $2.2 $18.6 $14.8 $6.5
Produced water gathering & disposal rate ($/Bbl) $0.80 $0.80 $0.90 $0.80
EBITDA margin (%) 65% 65% 65% 65%

Economics (Single Disposal Well)

Total SWD capacity (MBbls/d) 25 30 15 12
(x) Assumed utilization (%) 90% 90% 90% 90%
Produced water volumes (MBbls/d) 23 27 14 11
Produced water gathering & disposal revenue ($MM) $6.6 $7.9 $4.4 $3.2
(-) Operating expenses ($MM) $2.3 $2.8 $1.6 $1.1
Produced water EBITDA ($MM) $4.3 $5.1 $2.9 $2.0
Total investment: SWD + well connects ($MM) $6.2 $23.6 $17.8 $9.0
Annual EBITDA ($MM) $4.3 $5.1 $2.9 $2.0
Produced water EBITDA multiple 1.5x 4.6x 6.2x 4.4x

Source: Company data and Wells Fargo Securities, LLC estimates
SWD Economics In The Delaware Stands Out From Other Regions

As noted, SWD returns in the Delaware are well above other regions at 1-2x EBITDA versus an average of
5x EBITDA for other basins. We believe the reason is largely due to the higher water-to-crude ratio found
in the Delaware, which effectively serves to lower well connect spending. We estimate that it only takes
~10 oil wells to fill a SWD well in the Delaware Basin. In contrast, we calculate ~30-100 well connects are
required to fill a SWD well in other regions. If the water to crude ratio in the Delaware was in-line with
other regions (e.g. 1:1), we estimate SWD economics would drop to around 4x EBITDA.

Returns In The Delaware Could Diminish Over The Long-Run

While expected returns for produced water gathering are currently very high in the Delaware, we believe
returns could diminish over time as new competitors enter the market. Like gathering, there are few
barriers to entry to the water business. Currently, we see a mismatch between expected ROIC on SWD
investments in the Delaware of 50%+ versus the risk profile of the investment (i.e. in-line or slightly
above G&P risk). Typically, crude and gas gathering investments in the Permian generate lower returns in
the 5x EBITDA range (20% IRR), suggesting returns in the SWD space in the Delaware could narrow over
time in-line with these lower thresholds.



The SWD business is evolving to have contracts that, in many cases, mirror those in the gathering &
processing business. Most sizable public and private water companies have underwritten SWD expansions
under long-term, fixed-fee contracts with acreage dedications. Contracts have been structured to
eliminate commodity sensitivity (e.g. skim oil revenue) in exchange for a fixed fee rate. Additionally,
volumetric volatility is decreasing as water companies are investing to transport produced water to SWD
wells via pipeline rather than trucks. Given all these developments, SWD contracts appear to have a very
similar risk profile as G&P contracts, in our view. In fact, an argument could be made that the risk profile
of water could potentially be lower than that of G&P due to lower decline rates (see following section). The
one big caveat is that water gathering and disposal carries significantly larger tail risks (e.g. seismic and
regulatory), which aren’t present in the traditional G&P business.

Exhibit 4. Contract Comparison - G&P Versus SWD Services

Natural Gas / Crude Oil Water

Parameter Gathering & Processing Gathering & Disposal
Term 5-20 years ~5-10
Regulatory jurisdiction States States
Contract support:

Acreage dedications v v

MVC v v

Cost of service v v

Build out obligations v v
Commodity exposure ! Crude oil, natural gas, NGLs Crude oil, natural gas
Contract type Fee Fee
Asset type Pipelines / Compression Trucks / Pipelines / SWDs
Counterparty E&P E&P
Phase in cycle Mature Early

Note 1: Some crude oil gathering companies assume ownership of the barrels at the well and transfer ownership back to
producer at the terminus of the gathering system. Processing contracts could be POP or KW, which expose the processor
to fluctuations in the price of gas and NGLs.

Source: Wells Fargo Securities, LLC

According to some consultants, the water-to-crude ratio could increase over the life of a well. There isn't a
clear consensus on this topic as several management teams we polled indicated that the water-to-crude
ratio remains constant over the life of well. Additionally, it's also unclear whether this occurs in every
basin or just certain regions. Notwithstanding, if the ratio does potentially increase as some studies
suggest, it would imply that produced water gathering and disposal could be more capital efficient than
traditional oil and gas gathering.

Capital intensity for gathering businesses is measured by two key variables: (1) decline rate and (2) IP
rate of new wells - please see our Weekender entitled “Well Connect Capital” dated 6/7/19 for details.
Shallower decline rates and bigger IP rates tend to lead to lower capital intensity. Produced water
gathering beats oil gathering in both of these categories. As explained below, we estimate the annual
decline rate of water volumes from a typical Permian well after four years is only 7% versus 17% for oil
volumes. Additionally, the IP rate for water is significantly higher than crude given the water-to-oil ratio
can be 3-6x initially.

The following Exhibit plots a typical Permian crude well production type curve for both oil and water. In
this example, we assumed the water to oil ratio increases from 3 initially to 4.5-5.0 by the end of year 4.
The rising water-to-crude ratio signifies that water production is declining at a shallower pace than oil
production. Based on our calculations, the decline rate for water volumes is comparable to crude
production at first, but the gap becomes more pronounced over time. By year 4, we estimate the decline
rate for water volumes could fall to 7% versus 17% for oil volumes.
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Exhibit 5.Water Decline Rates Versus Crude For A Typical Permian Well
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Players In The SWD Market

Saltwater disposal services are provided by third parties (oilfield-service or midstream companies) or
managed internally by producers. According to Spears and Associates, SWD assets are predominantly
operated and owned by producers (i.e. more than 70% vs. third-parties’ market share of less than 30%).
In some regions, third party offerings significantly exceed the share held by producers (e.g., D], Eagle
Ford), while in other basins, E&Ps still retain the majority of these functions (e.g., Permian).

Exhibit 6. Saltwater Disposal Segment - Producers Versus Third Parties

Water Management
Service Providers,
30%

Producers,
70%

Source: Spears and Associates and Wells Fargo Securities, LLC

We believe the SWD services industry is still in the early stage of its development, and expect that third-
party service providers will gain market share over time. Similar to the migration of traditional gas and
crude oil gathering services from in-house producers to either sponsored or independent midstream
operators, we expect water-related assets to be increasingly held and developed primarily by midstream
entities. This would allow producers to (1) focus on their core competencies, (2) use proceeds from
monetization of water assets to reduce debt, buy back shares or fund growth programs, (3) realize lower
water services costs as efficiencies of scale would allow third party midstream operators to deliver,
transport, recycle and dispose of water more efficiently, in our view, and (4) potentially benefit from
valuation uplift as these assets are likely to trade at higher multiples as stand-alone companies, than as
an integrated operation within an E&P.

Recent transactions support our view that third-party water management services providers will gain
market share (see Exhibit 9 for a list of acquisitions). In addition, more producers are signing contracts
for water services with traditional midstream operators (e.g., CEQP signed an agreement with Enerplus
and is expanding its Bakken water gathering system by 30 MBbls/d). Companies that already have an

6 | Wells Fargo Securities, LLC



established footprint and relationships with producers are best positioned to gain market share, in our
view. Some E&Ps may consider placing their water business into a separate midstream entity, which
would allow them to maintain control over this mission critical process, while at the same time partially
monetize the assets at multiples that are likely higher than E&P stand alone valuations [i.e. FANG trades
at an EV/EBITDA (2020E) of 5.0x, which compares to RTLR’s 8.8x].

We have compiled a list of various participants in the water management services space (including
saltwater disposal service providers). We have identified three groups of companies - (1) Oilfield service
providers, which also offer water management services (mostly publicly traded entities), (2) Pure-play
water management companies (primarily private entities), and (3) midstream companies, whose portfolios
include water management services (mostly publicly traded companies).

Exhibit 7. List Of Non E&P Companies With Water Management Services Assets

Midstream Company Ticker Water Management Company Ticker
3Bear Energy Private American Water Works Company, Inc. AWK
Antero Midstream Corp. AM Aqua Terra Water Management Private
Crestwood Equity Partners LP CEQP Buckhorn Waste Services Private
Cypress Energy Services CELP Fountain Quail Energy Services Private
Enable Midstream Partners LP ENBL Goodnight Midstream Private
EnLink Midstream LLC ENLC H20 Midstream Private
EQT Midstream Partners LP EQM Hillstone Environmental Partners Private
Hess Infrastructure Partners LP Private Hydrozonics Private
NGL Energy Parters LP NGL Layne Water Midstream Private
Noble Midstream Partners NBLX Midland Basin Partners Private
Oasis Petroleum OMP Nuverra Environmental Solutions NES
Rattler Midstream LP RTLR Oilfield Water Logistics Private
Summit Midstream Partners LP SMLP On Point Oilfield Holdings Private
Tallgrass Energy LP TGE Produced Water Transfer Private
Western Midstream Partners LP WES Select Energy Services WTTR
Solaris Water Midstream Private
Oilfield Services Company Ticker WaterBridge Resources Private
Basic Energy Services BAS Waterfield Midstream, LLC Private
Exterran Corporation EXTN White Owl Energy Services Inc. Private
Gravity Oilfield Services Inc. Private
Key Energy Services KEG
Mesquite Private
Secure Energy Services Inc. SES-CA
Stallion Oilfield Services Private
Superior Energy Services SPN
Tetra Technologies TTI

Source: Wells Fargo Securities, LLC
Public Midstream Companies Involved In Water

We count 11 publicly traded midstream companies that provide water management services. Water
represents as little as 1% to as much as 71% of total EBITDA for these companies. Companies include:
AM, CEQP, CELP (Not Covered), ENBL, EQM, NGL, NBLX, OMP, RTLR, TGE, and WES. As noted, there are
numerous private equity backed water companies that could IPO in the coming years as the asset class
emerges.



Exhibit 8. Public Companies Under Coverage With Water Operations

Water Produced/Flowback Water % Of

Ticker Delivery Gathering Recycling SWD Total EBITDA ('20E)
AM v v 24%
CEQP v 13%
ENBL v 1%
EQM v 6%
NGL v v v v 51%
NBLX v v 37%
oMP v v v 21%
RTLR v v v v 71%
TGE v v v v NA
WES v v NA

Source: Company reports and Wells Fargo Securities, LLC estimates

We have compiled water transaction data from 2015-present based on available information. We estimate
the median acquisition multiple of all deals is 6.6x, while the median multiple of transactions since the
start of 2017 is 5.6x. (Note: the list includes water assets on both the sourcing side of the business, and
the gathering and disposal side). As a reference, the median G&P acquisition multiple since 2015 has
been 8.5x, while the median multiple since the start of 2017 is 8.4x. We estimate the total value of the
deals we have identified (and for which such disclosures were available) is $5.4B, of which $3.9B
represents deals consummated since the start of 2017. (Caveat: This is likely an incomplete list of
transactions which we hope to improve upon over time).



Water: The Next Big Wave For Midstream Equity Research

Exhibit 9. Water Services Transactions (2015-2019YTD)

Price EV/EBITDA
($MM) Multiple

Acquirer

American Water Works Company,

6/18/15 Inc. (AWK) Rex Energy Corporation (Private) Marcellus/Utica $130 9.0x
9/18/15 Antero Midstream Partners LP (AM) Antero Resources (AR) Marcellus/Utica $1,050 8.8x
11/5/15 Rice Midstream Partners LP (RMP) Rice Energy (RICE) Marcellus/Utica $200 5.4x
b
12/16/15 Tallgrass Energy Partners, LP (TEP) Whiting Petroleum Corp. (WLL) DJ $75 10.0x
12/12/16 Sol_arls Water Midstream, LLC Wa_ter Midstream Partners LLC - NA NA
(Private) (Private) i
3/10/17 Select Energy Services, Inc. (WTTR) ?Grf{%‘;ry Rockhorse Ranch, Inc. Permian $60 4.8x
3728717 Rockwater Energy Solutions, Inc. . ont companies, LLC (Private) NA $207 NA
(Private) . .
6/14/17 H20 Midstream (Private) Encana Oil & Gas (USA) Inc. (ECA) Permian $32 NA
6/15/17 Goodnight Midstream (Private) ELaecr‘;\:"“”ta'” Pl il Permian NA NA
) Rockwater Energy Solutions, Inc. MidCon, b b
7/18/17 Select Energy Services, Inc. (WTTR) (Private) Marcellus/Utica $516 5.6x
7/26/17 Tallgrass Energy Partners, LP (TEP) NA DJ $7 NA
8/8/17 Goodnight Midstream (Private) Wyatt Water Solutions, LLC (Private) Eagle Ford NA NA
8/22/17 WaFerBrldge esErees L EnWater Solutions, LLC (Private) Arkoma NA NA
(Private) i
2/7/18 Tallgrass Energy LP (TGE) Buckhorn (Private) Bakken $95 5.0x
4/5/18 TETRA Technologies, Inc. (TTI) (Sg:f/t;/\;::er Emere HenviEzs, L4 Permian $72 4.0x
6/5/18 (S;)J:/l;ie\;Vater Midstream, LLC Vision Resources, Inc. (Private) Delaware Permian NA NA
6/21/18 Graylty Oilfield Services Inc. McKen2|e Energy Partners, LLC Bakken NA NA
(Private) (Private)
9/10/18 NGL Energy Partners LP (NGL) Private Permian $93 5.2x
Nuverra Environmental Solutions Clearwater Three, LLC and . 2
10/5/18 (NES) Clearwater Five, LLC Marcellus/Utica $42 5.6x
. ) 3 ) ) Eagle Ford
10/8/18 NRC Group Holdings, LLC (Private) Quail Run Services, LLC Permian ! NA NA
. hl -
10/31/18 Wa_terBrldge el (B Halcon Resources Corp. (HK) Permian $200 10.0x
(Private)
11/12/18 Tallgrass Energy LP (TGE) NGL Energy Partners LP (NGL) Bakken $91 9.5x
12/11/18 (H:IS;)I”fraStr”Ct”re Partners LP Hess Corp. (HES) Bakken $225 NA
: L]
12/20/18 ‘(’\F’,?itfartBer)'dge Resources LLC NGL Energy Partners LP (NGL) Delaware Permian  $239 12.0x
1/3/19 Wa_terBrldge Nesliess (R Concho Resources Inc. (CX0) Permian NA NA
(Private)
2/8/19 Intrepid Potash, Inc. (IPI) Dinwiddie Jal Ranch Delaware Permian $53 4.1x
. . . . . Permian, Bakken,
3/11/19 TPG .Caplt-al. (Prlvate? Goodnight Midstream (Private) and Eagle Ford $930 9.0x
3/21/19 ?Prr"’i‘\‘/’:g’e?”f'e'd Services Inc. MBI Oil & Gas, LLC (Private) Bakken NA NA
5/1/19 Tallgrass Energy LP (TGE) fper?\f;atéfn"'m“me”ta' Services Marcellus/Utica  $52 NA
5/1/19 ‘(’:fitfarfer)'dge Resources LLC PDC Energy, Inc. (PDCE) Delaware Permian  $125 NA
5/7/19 Bison (Private) (CP"rti’f:teE)”‘“m”me”ta' el SCOOP, Merge NA NA
- ) . -
5/14/19 NGL Energy Partners LP (NGL) '(V'Pens\?:t'i Disposals Unlimited, LLC 1|4 vare permian  $890 7.5x
5/17/19 GIC (Private) Five Point Energy LLC (Private) Permian/Arkoma NA NA
6/3/19 Gra_wty Qilfield Services Inc. Pyc?te Water Systems III, LLC Permian NA NA
(Private) (Private)
Median transaction multiple 6.6x

Source: Company reports and Wells Fargo Securities, LLC

Wells Fargo Securities, LLC | 9
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What Is Water Worth?

Given that water is still an emerging asset class (on its own) and there are only a few public comps, the
question being debated in the market is at what EV-to-EBITDA multiple should water be valued? We
believe that the freshwater delivery function is very much an oilfield service-like activity. Fresh water
delivery volumes and cash flows are entirely dependent on drilling and completion activity. As such, these
volumes are very much tied to E&P development. Thus, we believe the freshwater delivery business
should garner an E&P/oil service multiple in the 5-7x range.

Exhibit 10. Historical Valuation Multiples - E&P / Oilfield Services
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Source: Wells Fargo Securities, LLC estimates

Saltwater disposal, as the business has evolved, looks more like traditional gathering and processing than
it had previously. More and more of the SWD business is being handled via acreage dedications, central
delivery points, and minimum volume commitment contracts. While contract length is still relatively short
(rarely above 5 years), the overall characteristics appear similar to most G&P contracts. In addition,
returns on investment for SWD are similar to G&P (in all basins except the Delaware) at 4-5x EBITDA.
However, SWD has some unique long-term risks, most notably seismic (and potential future regulatory
and environmental risk) that could dictate a discounted multiple relative to G&P assets (which don't carry
those risks to the same degree).

The other reference point to consider is transaction comps. On the one hand, some private equity water
transactions have been completed at EBITDA multiples in the 9-10x range. However, the most recent
water acquisition by NGL of Mesquite was consummated at 7.5x (and improving to 6x in the second year).
Further, RTLR (~71% of 2020E EBITDA is water of which 85% is produced), priced at an implied
EV/EBITDA multiple of 8.0x and currently trades at a 2020E multiple of 8.8x. (If you assume the 20% of
the business tied to G&P and pipelines trades at 10x, this water business trades at an implied multiple of
8.5x).

Taking all these factors together, we believe midstream water assets (SWD) should trade at a discount
relative to G&P assets. G&P MLPs currently trade at an EV-to-EBITDA multiple on 2020E) of 9x (~10x for
large-cap G&P and ~8x for small-cap G&P). Thus, for the time being, we believe SWD should be valued at
a 1-2x turn discount to G&P.

Water In The Delaware Is Different

We think the SWD water business in the Delaware should be valued in-line with G&P at 9x and at a 1-2x
premium to SWD water businesses in other regions. The reason is due to the significantly higher returns
that produced water investments in the Delaware currently generate. As noted, we estimate the expected
ROI for produced water investments in the Delaware is 1-2x EBITDA versus 5x for other basins. The
reason is due to the higher water-to-oil ratio in the Delaware of 5-6x versus 1-2x in most other basins.

Risks To The Water Business
Seismic. Seismic activity in certain parts of the country has been linked to saltwater disposal wells. This

could lead to increase regulatory scrutiny and ultimately, limit the ability to drill additional wells and utilize
existing wells.
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From 2010-2015, the number of earthquakes occurring in the state of Oklahoma increased by over
2,100%, leading some scientists to claim that the drilling of saltwater disposal wells had been the cause.
As a result, the Oklahoma Corporation Commission (OCC) issued multiple directives to disposal well
operators to limit disposal activity or shut down wells in areas of high seismic activity. Since 2015, the
number of earthquakes has decreased. Regulation around saltwater disposal well drilling and the amount
of produced water than can be disposed of could increase, adding costs to the business or in a worst case,
limiting the ability of water companies to manage produced water volumes.

Exhibit 11. Seismic / Earthquake Activity In Oklahoma Since 2010
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Source: Oklahoma Geological Survey and Wells Fargo Securities, LLC

Regulatory / Environmental. While the permitting for salt water disposal wells has been mostly
uninhibited (except in certain regions such as New Mexico), this could change given the above noted
seismic risk. Regulators could limit the number of permits granted for new SWD wells. As environmental
activism increases, this could drive increased scrutiny of freshwater delivery and SWD practices and create
pressure on states to limit freshwater access and/or saltwater disposal activity. If this occurs, we believe
water companies could be forced to move to recycle technology, which could increase the cost of
operations.

Low Commodity Prices / Reduced Drilling Activity. Fresh water delivery volumes are directly tied to
drilling and completion activity levels. Thus, a slowdown in drilling and completions, due to lower
commodity prices could impact cash flows for this segment of the business.

Low Barriers To Entry. We believe the water business has relatively low barriers to entry (i.e.,
favorable/lax current regulatory environment and modest capital requirements). A potential increase in
competition could erode margins and result in less favorable economics for current water solutions
providers.

Size Of The Water Market — Volume Perspective

In order to estimate the size of the overall water management services market (from a volume
perspective), we have focused on two primary areas - (1) demand for water used for drilling and
completions, and (2) produced water. Our estimates are based on completion and crude oil production
forecasts provided by our Oilfield Services and E&P teams. In aggregate, our oilfield services team
estimates total water demand (which includes fresh and recycled water) will increase by a 3% and 9% in
2019 and 2020, respectively. The growth in water demand is primarily driven by increasing water intensity
per well (5-6% per year) and assumed increase in well completions in 2020.

Wells Fargo Securities, LLC | 11
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Exhibit 12. Water Demand For Drilling & Completions By Region — Recent History And Forecast
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We estimate that produced water volumes will grow at five year CAGR (2019-2023) of 4.5% to 25,621
MMBbls in 2023E. The increase in produced water is primarily driven by growing crude oil production from
shale basins, partially offset by a decline in production from conventional wells. To note, conventional
wells produce significantly more water than shale formations. A significant portion of produced water (65-
70%) is reinjected in enhanced oil recovery operations, some is recycled and reused for drilling and
completions, and the remaining (~20%) is disposed of into SWD wells.

Exhibit 13. Estimated Produced Water Volumes By Region
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Water 101- Key To The Exploration, Development And Production Of Oil And Gas

Water plays a key role in the drilling and hydraulic fracturing (fracking) of an oil/gas well and is produced
over the life of a well.

e In the drilling process, water is mixed with materials and chemicals to create water-based drilling
fluid/mud (most commonly used vs. oil or synthetic-based fluids). This mixture is added to the
wellbore to facilitate the drilling process (e.g. suspends cuttings, controls pressure/stabilizes,
lubricates/cools, etc.).

e In unconventional drilling, fracking is a stimulation technique used to create cracks in the rock

formation, enabling more hydrocarbons to flow into the wellbore for extraction. Water is mixed along
with proppants (e.g. sand, ceramics, etc.) and chemical additives to create fracking (frac) fluid, which
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is injected at high pressure into the ground. We note that water demand related to fracturing (vs.
drilling) accounts for the majority of drilling and completion water requirements (i.e. 98% of ~6.4B
Bbls in 2018 based on Spears and Associates data).

e Lastly in the production phase, water is used in water flooding (injection of water into a reservoir),
which is a secondary recovery method to increase production after the reservoir’s pressure has been
depleted.

Exhibit 14. Drilling/Completion Water Requirement
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Currently, water used for drilling and completion is primarily obtained through water acquisition (i.e.
~5.1B Bbls or 79% of the total in 2018). Only a small percentage is sourced from recycled flowback or
recycled produced water (i.e. 965MM and 359MM Bbls or 15% and 6%, respectively, in 2018 according to
Spears and Associates data).

Exhibit 15. Sources Of Drilling/Completion Water Requirement
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Key Determinants Of Water Usage For Fracking

Drilling and completion water requirements have significantly increased with the shift to unconventional
resource development and advances in well completion techniques. In general, water usage for fracking
depends on:

Type of well - horizontal vs. vertical. The amount of water required for drilling fluids can increase more
than three folds (e.g. approximately 10,000 Bbls for a horizontal well, up from 3,000 Bbls for a shallow
vertical well per Spears and Associates).
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Length of laterals/ number of frac stages per well. Longer lateral sections in wells result in an increase in
the number of frac stages (i.e. multi-stage frac vs. single stage frac). This, in turn, increases the amount
of water usage. According to Spears and Associates, the amount of water needed for frac jobs on newly
drilled wells can range from about 5,000 Bbls for a single-stage frac on a vertical well to more than
500,000 Bbls of water for a multiple-stage frac job on a horizontal well.

Type Of Frac Fluid. Water usage also depends on the frac job type, which varies in cost, applications and
chemical additives. Currently, the three most common type of frac fluids used include slickwater, linear gel
and cross-linked gel with slickwater fracs requiring high water volumes to move the proppant. A
conventional gel frac job would be pumped at 20 to 40 barrels per minute while a slickwater job is
typically pumped at 60 barrels of fluid per minute or more according to Spears and Associates.

Given the variability of these aforementioned factors among the different producing regions, there is a
notable difference in the amount of frac water typically used for a well for different shale plays (e.g.
~550,000 Bbls per well in the Utica vs. ~210,000 Bbls per well in the Bakken.

Exhibit 16. Frac Water Consumption For Horizontal Wells (Bbls/Well) By Region

Water Consumption (Bbls/Well) CAGR
Region 2014 2015 2016 2017 2018 2014-18
Permian 175,000 200,000 300,000 350,000 425,000 25%
Bakken 210,000 210,000 210,000 210,000 210,000 0%
Eagle Ford 135,000 150,000 225,000 260,000 325,000 25%
Niobrara 75,000 90,000 150,000 200,000 250,000 35%
Mid Continent 200,000 200,000 200,000 250,000 325,000 13%
Marcellus 150,000 175,000 250,000 300,000 400,000 28%
Utica 200,000 225,000 325,000 400,000 500,000 26%
Haynesville 100,000 100,000 150,000 200,000 250,000 26%

Source: Spears and Associates and Wells Fargo Securities, LLC

Approximately 20-40% of the water pumped into the well during the frac job (flowback water) is
recovered during the first several weeks. A large percentage of the remainder, as well as pre-existing
water in the formation, returns to the surface as produced water over the life of the well. The amount of
total produced water that the industry handles annually is significantly higher than the total amount of
flowback water (i.e. 21.9B Bbls vs. 1.3B Bbls in 2018 according to Spears and Associates).

Exhibit 17. Total Produced Water Versus Total Flowback Water
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Currently, the majority of produced water is used for secondary recovery (e.g. 14.5B Bbls or 66% total in
2018) versus disposed of (e.g. 7.1B Bbls) according to Spears & Associates. In contrast, the majority of
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flowback water is recycled (e.g. 965MM Bbls or 76% of total in 2018) versus disposed of (e.g. 307MM
Bbls).

Exhibit 18. Produced Water/ Flowback Water Options
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The U.S. Water Management Services Market

The water management services market provides the following services related to water during the
drilling, completion and production of oil and natural gas:

Acquisition/sourcing
Transfer

Storage

Treatment

Frac flowback services
Hauling

Injection disposal services

Water hauling and injection disposal services account for the two largest market segments (i.e. $7.3B and
$5.7B, respectively, out of the total U.S. water management services market of approximately $23.0B in
2018 according to Spears and Associates).

Exhibit 19. U.S. Water Management Services By Category
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One way to categorize water related services is to classify activities as before or after the fracking process
with the latter generating more stable cash flow streams, in our view.

Exhibit 20. U.S. Water Management Services
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1)Acquisition / Sourcing

Water used for drilling and completion operations (e.g. drilling and frac fluids) can be obtained from
various sources. They include: surface water (e.g. rivers, streams, lakes, ponds), subsurface water
(potable/non-potable groundwater contained in aquifers), industrial supplies (e.g. water treatment plants,
industrial waste water) and recycled water from flowback or produced water.

Currently, freshwater volumes accounts for the majority of the U.S. water acquisition market although
that may decrease over time based on Spears and Associates’ forecast (e.g. 79% in 2018 vs. 21% from
recycled water, decreasing to 75% in 2023E vs. 25% from recycled water). The consulting firm also
estimates the cost to acquire raw water approximates $0.25-0.75 per Bbl excluding the cost of delivery to
the location. The water source(s) used and cost are highly correlated with a location’s surface rights (e.g.
state’s water rights/permitting/use agreements) and water availability/scarcity levels.
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Exhibit 21. U.S. Water Scarcity Map

Source: Water scarcity concerns map www.ceres.org/shalemap and Wells Fargo Securities, LLC

2)Transfer

Water used for drilling and fracking can be trucked via a hauling service (see details on hauling on page
18) or transported to the wellsite through a water transfer system. The latter delivers water from a water
source through temporary or permanently installed pumps and pipelines to storage at the wellsite.
According to Spears and Associates, transfer providers charge usage fees (including a set up cost and
daily rental rate) of $40,000 per well.

3)Storage

Water used to create drilling fluid or frac fluid is stored at a location in frac tanks (~500 Bbl capacity),
local artificial containment ponds (~9,000 Bbls to 40,000 Bbls), regional artificial containment ponds
(more than ~100,000 Bbls) or an earthen pit. Storage providers charge operators for renting storage units
(e.g. average of $40,000-$50,000 per well for artificial containment pond usage and a daily rate of $20-40
to rent a frac tank based on Spears and Associates estimates). Storage providers also charge for the cost
of liners installed to prevent damage/containment when units are used to store frac flowback fluids (e.g.
$12,000-$15,000 per well for vertical wells and $25,000-$30,000 per horizontal well/pad according to
Spears and Associates).

4)Treatment

Water treatment results in the removal of contaminants and undesirable components and/or the
conditioning of water via physical, chemical or thermal means. Pre-treatment services account for more
than half of the water treatment services market (e.g. 58% of the total in 2018 according to Spears and
Associates). Frac water pre-treatment entails adding additives to water that is mixed along with chemicals
and proppants (i.e. frac fluid) that is pumped into a well. Flowback as well as produced water can also be
treated before it is disposed of or used in the secondary recovery of oil and gas wells.

Spears and Associates notes that the vast majority of wastewater undergoes only minimal treatment
through filtration. Water treatment, which is correlated with recycling, will likely increase over time in
regions where transportation costs are high, disposal options are limited and regulatory requirements are
high (e.g. Northeast).

Recycling Wastewater. As noted in Exhibit 15, only a small percentage of drilling/completion water
requirements are currently met by using recycled flowback and produced water (e.g. approximately 21%
in 2018 volumes based on Spears and Associates estimates), which we expect will increase over time
given the aforementioned reasons. In a closed loop system, produced water is gathered at an operator’s
well site and delivered to the new location for use to create frac fluid. The water typically needs to be
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treated first to remove oil, solids, and some total dissolved solids. Operators must weigh the cost of
transporting/treating wastewater for re-use versus the economics of just acquiring freshwater and
disposing produced water locally.

5)Frac Flowback Services

As previously noted, approximately 20-40% of the water pumped into the well during the frac job
(flowback water) is recovered during the first several weeks. A frac flowback service company provides
specialized equipment to handle the recovered flowback and monitor/test the well and liquids produced.
According to Spears and Associates, “the capital cost to assemble a new frac flowback “package” or
“spread” is estimated to be about $2MM.”

6)Hauling

Water hauling services includes frac water hauling, flowback water hauling and produced water hauling,
which accounts for the largest segment of the water hauling market (e.g. 76% of total in 2018 based on
Spears and Associates estimates). Hauling entails transporting primarily by truck fresh water to the well
site as well as delivering flowback/produced water from a well site to a disposal site. Water hauling is a
highly fragmented market. Spears and Associates estimates that trucking costs approximate $50-100 per
hour in most regions, which translates to a cost of about $2-3 or Bbl.

7)Injection Disposal Services

A large percentage of the flowback, as well as pre-existing water in the formation, returns to the surface
as produced brine/saltwater over the life of the well. The water "cut," or ratio-of-water-to-oil, is a
measurement of the amount of water that is produced for every barrel of oil. Produced water typically
contains saline (e.g. measured by total dissolved solids content or TDS), organic/inorganic
compounds/metals and natural occurring radio-active material (NORM). Produced water is either
reinjected as part of a secondary recovery project (about two-thirds of produced water is used for this) or
stored until it is transported via trucks or pipelines (typically PVC lines installed underground) to a disposal
site. Disposal options include injection into an underground disposal well at the site (most common
method), discharge into surface water, water treatment or reuse in drilling/completion.

Exhibit 22. Summary Of Saltwater Disposal Process

Water Tanks

Sand Tanks Gun Barrel Tanks ‘ . .
O O ' O Q Skim Oil Tanks

Oil is picked up and sold

Water is piped to well and injected
via Horizontal pumps

Source: NGL Energy Partners, LP and Wells Fargo Securities, LLC

According to the EPA, most oil and gas injection wells are located in Texas, California, Oklahoma, and
Kansas and are issued permits by the state. Disposal wells make up about 20% of the total number of
Class II wells in the U.S., which approximates 180,000. They are required to comply with Underground
Injection Control (UIC) regulations as well as Safe Drinking Water Act (SDWA) provisions.
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After water hauling, injection disposal services represent the second largest segment of the U.S. water
management market (e.g. $5.7B in 2018 according to Spears and Associates). The consulting firm
estimates that producers handle more than 70% of total disposed volumes with the remaining balance
serviced by third-party firms, who typically charge a fee per Bbl disposed of.

Please see Exhibit 23 for a brief description of the process to build a new water disposal facility (provided

by NGL Energy Partners LP).

Exhibit 23. Steps To Build A New Salt Water Disposal Facility
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Flowback: Initial flow of water after bringing a well online; includes both completion fluid and formation
water, but the composition of flowback typically resembles that of completion fluid. The duration of
flowback changes depending on the formation. Flowback may last anywhere from 2 weeks to 6 months.

Produced water: Water which is produced from a crude oil or natural gas well. Typically, water coming
from a production well transitions from flowback to produced water within the first few weeks when most
of the completion fluid chemicals are no longer in high concentrations. Produced water volumes could be
recovered in ratios of 0.75-10x relative to volumes of hydrocarbons produced by the well.

Salt water disposal (SWD) well: A salt water disposal well is a disposal site for water collected as a
byproduct of oil and gas production. After produced oil or gas is treated, there is water leftover (referred
to as "salt water"). Companies may choose to recycle the salt water by injecting it back into the well for
secondary oil recovery, or dispose of it at a salt water well disposal site. Regulations for the disposal of
this water vary from state to state, but the Environmental Protection Agency (EPA) monitors the disposal
closely to ensure ground water is not contaminated.

Earnings Before Interest, Taxes, Depreciation and Amortization (EBITDA): EBITDA is a non-GAAP
measure used to provide an approximation of a company’s profitability. This measure excludes the
potential distortion that accounting and financing rules may have on a company’s earnings; therefore,
EBITDA is a useful tool when comparing companies that incur large amounts of depreciation expense
because it excludes these non-cash items which could understate the company’s true performance,

EBITDA Multiple: An EBITDA multiple is the expected return an acquisition or organic growth project is
estimated to generate. For example, a $100 million investment at an 8x EBITDA multiple, would be
expected to generate approximately $12.5 million of EBITDA on an annual basis (or a 12.5% return).

Energy Industry Abbreviations

Bbls: Barrels

Bcf/d: One billion cubic feet per day

MBtu: One thousand Btus.

Mcf: One thousand cubic feet of natural gas.
MBbls: One thousand barrels.

MBbls/d: One thousand barrels per day.
MM: In millions.

MMBbls: One million barrels.

MMBbls/d: One million barrels per day.
MMBtu: One million Btus.

MMBtu/d: One million Btus per day.

MMcf: One million cubic feet of natural gas.
MMcf/d: One million cubic feet of natural gas per day.
Tcf: One trillion cubic feet of gas.



Required Disclosures

Additional Information Available Upon Request

I certify that:

1) All views expressed in this research report accurately reflect my personal views about any and all of the subject securities
or issuers discussed; and

2) No part of my compensation was, is, or will be, directly or indirectly, related to the specific recommendations or views
expressed by me in this research report.

Wells Fargo Securities, LLC does not compensate its research analysts based on specific investment banking transactions.
Wells Fargo Securities, LLC's research analysts receive compensation that is based upon and impacted by the overall
profitability and revenue of the firm, which includes, but is not limited to investment banking revenue.

STOCK RATING

1=Outperform: The stock appears attractively valued, and we believe the stock's total return will exceed that of the
market over the next 12 months. BUY

2=Market Perform: The stock appears appropriately valued, and we believe the stock's total return will be in line with the
market over the next 12 months. HOLD

3=Underperform: The stock appears overvalued, and we believe the stock's total return will be below the market over the
next 12 months. SELL

SECTOR RATING

O=0Overweight: Industry expected to outperform the relevant broad market benchmark over the next 12 months.
M=Market Weight: Industry expected to perform in-line with the relevant broad market benchmark over the next 12
months.

U=Underweight: Industry expected to underperform the relevant broad market benchmark over the next 12 months.

VOLATILITY RATING

V=A stock is defined as volatile if the stock price has fluctuated by +/-20% or greater in at least 8 of the past 24 months or
if the analyst expects significant volatility. All IPO stocks are automatically rated volatile within the first 24 months of
trading.

As of: June 14, 2019

48% of companies covered by Wells Fargo Securities, LLC Equity
Research are rated Outperform.

50% of companies covered by Wells Fargo Securities, LLC Equity
Research are rated Market Perform.

2% of companies covered by Wells Fargo Securities, LLC Equity
Research are rated Underperform.

Wells Fargo Securities, LLC has provided investment banking
services for 35% of its Equity Research Outperform-rated
companies.

Wells Fargo Securities, LLC has provided investment banking
services for 27% of its Equity Research Market Perform-rated
companies.

Wells Fargo Securities, LLC has provided investment banking
services for 11% of its Equity Research Underperform-rated

companies.

Important Disclosure for U.S. Clients

This report was prepared by Wells Fargo Securities Global Research Department (“WFS Research”) personnel associated with
Wells Fargo Securities and Structured Asset Investors, LLC (“SAI”), a subsidiary of Wells Fargo & Co. and an investment adviser
registered with the SEC. If research payments are made separately from commission payments, this report is being provided by
SAI. For all other recipients in the U.S. this report is being provided by Wells Fargo Securities.

Important Disclosure for International Clients

EEA - The securities and related financial instruments described herein may not be eligible for sale in all jurisdictions or to certain
categories of investors. For recipients in the EEA, this report is distributed by Wells Fargo Securities International Limited ("WFSIL").
WFSIL is a U.K. incorporated investment firm authorized and regulated by the Financial Conduct Authority. For the purposes of
Section 21 of the UK Financial Services and Markets Act 2000 (“the Act”), the content of this report has been approved by WFSIL,
an authorized person under the Act. WFSIL does not deal with retail clients as defined in the Directive 2014/65/EU (“MiFID2"). The
FCA rules made under the Financial Services and Markets Act 2000 for the protection of retail clients will therefore not apply, nor will
the Financial Services Compensation Scheme be available. This report is not intended for, and should not be relied upon by, retail
clients.



Australia - Wells Fargo Securities, LLC is exempt from the requirements to hold an Australian financial services license in respect of
the financial services it provides to wholesale clients in Australia. Wells Fargo Securities, LLC is regulated under U.S. laws which
differ from Australian laws. Any offer or documentation provided to Australian recipients by Wells Fargo Securities, LLC in the course
of providing the financial services will be prepared in accordance with the laws of the United States and not Australian laws.

Canada - This report is distributed in Canada by Wells Fargo Securities Canada, Ltd., a registered investment dealer in Canada and
member of the Investment Industry Regulatory Organization of Canada (IIROC) and Canadian Investor Protection Fund (CIPF).
Wells Fargo Securities, LLC's research analysts may participate in company events such as site visits but are generally prohibited
from accepting payment or reimbursement by the subject companies for associated expenses unless pre-authorized by members of
Research Management.

Hong Kong - This report is issued and distributed in Hong Kong by Wells Fargo Securities Asia Limited ("WFSAL"), a Hong Kong
incorporated investment firm licensed and regulated by the Securities and Futures Commission to carry on types 1, 4, 6 and 9
regulated activities (as defined in the Securities and Futures Ordinance (Cap. 571 The Laws of Hong Kong), “the SFO"). This report
is not intended for, and should not be relied on by, any person other than professional investors (as defined in the SFO). Any
securities and related financial instruments described herein are not intended for sale, nor will be sold, to any person other than
professional investors (as defined in the SFO). The author or authors of this report is or are not licensed by the Securities and
Futures Commission. Professional investors who receive this report should direct any queries regarding its contents to Kelly Chiang
and Mandy Wan at WFSAL (email: wfsalresearch@wellsfargo.com).

Japan - This report is distributed in Japan by Wells Fargo Securities (Japan) Co., Ltd, registered with the Kanto Local Finance
Bureau to conduct broking and dealing of type 1 and type 2 financial instruments and agency or intermediary service for entry into
investment advisory or discretionary investment contracts. This report is intended for distribution only to professional investors
(Tokutei Toushika) and is not intended for, and should not be relied upon by, ordinary customers (Ippan Toushika).

The ratings stated on the document are not provided by rating agencies registered with the Financial Services Agency of Japan
(JFSA) but by group companies of JFSA-registered rating agencies.  These group companies may include Moody’s Investors
Services Inc., Standard & Poor’s Rating Services and/or Fitch Ratings. Any decisions to invest in securities or transactions should be
made after reviewing policies and methodologies used for assigning credit ratings and assumptions, significance and limitations of
the credit ratings stated on the respective rating agencies’ websites.

About Wells Fargo Securities

Wells Fargo Securities is the trade name for the capital markets and investment banking services of Wells Fargo & Company and its
subsidiaries, including but not limited to Wells Fargo Securities, LLC, a U.S. broker-dealer registered with the U.S. Securities and
Exchange Commission and a member of NYSE, FINRA, NFA and SIPC, Wells Fargo Prime Services, LLC, a member of FINRA, NFA
and SIPC, Wells Fargo Securities Canada, Ltd., a member of IIROC and CIPF, Wells Fargo Bank, N.A. and
Wells Fargo Securities International Limited, authorized and regulated by the Financial Conduct Authority.

This report is for your information only and is not an offer to sell, or a solicitation of an offer to buy, the securities or instruments
named or described in this report. Interested parties are advised to contact the entity with which they deal, or the entity that
provided this report to them, if they desire further information or they wish to effect transactions in the securities discussed in this
report. The information in this report has been obtained or derived from sources believed by Wells Fargo Securities Global Research
Department ("WFS Research”), to be reliable, but WFS Research does not represent that this information is accurate or complete.
Any opinions or estimates contained in this report represent the judgment of WFS Research, at this time, and are subject to change
without notice. Certain text, images, graphics, screenshots and audio or video clips included in this report are protected by copyright
law and owned by third parties (collectively, “Third Party Content”). Third Party Content is made available to clients by Wells Fargo
under license or otherwise in accordance with applicable law. Any use or publication of Third Party Content included in this report for
purposes other than fair use requires permission from the copyright owner. Any external website links included in this publication
are not maintained, controlled or operated by Wells Fargo Securities. Wells Fargo Securities does not provide the products and
services on these websites and the views expressed on these websites do not necessarily represent those of Wells Fargo Securities.
Please review the applicable privacy and security policies and terms and conditions for the website you are visiting. All
Wells Fargo Securities and SAI research reports published by WFS Research are disseminated and available to all clients
simultaneously through electronic publication to our internal client websites. Additional distribution may be done by sales personnel
via email, fax or regular mail. Clients may also receive our research via third party vendors. Not all research content is redistributed
to our clients or available to third-party aggregators, nor is WFS Research responsible for the redistribution of our research by third
party aggregators. Equity Strategists focus on investment themes across the equity markets and sectors. Any discussion within an
Equity Strategy report of specific securities is not intended to provide a fundamental analysis of any individual company described
therein. The information provided in Equity Strategy reports is subject to change without notice, and investors should not expect
continuing information or additional reports relating to any security described therein. For research or other data available on a
particular security, please contact your sales representative or go to http://www.wellsfargoresearch.com. For the purposes of the
U.K. Financial Conduct Authority's rules, this report constitutes impartial investment research. Each of Wells Fargo Securities, LLC
and Wells Fargo Securities International Limited is a separate legal entity and distinct from affiliated banks. Copyright © 2019
Wells Fargo Securities, LLC

SECURITIES: NOT FDIC-INSURED/NOT BANK-GUARANTEED/MAY LOSE VALUE



http://www.wellsfargoresearch.com/

