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US Gas/NGLs: The going gets tough 
Sharply lower NGL basket prices putting pressure on production 
economics 
 

 The sharp fall in NGL prices in October, if sustained, could have a sizable 
impact on the production economics of liquids-rich shale plays. Combined 
with low gas prices if the winter were mild and infrastructure bottlenecks were not 
resolved in time, a well with an IRR of ~130% at $100/bbl oil, 40% NGL price-to-oil 
ratio, and $4/MMBtu gas, could see its IRR fall to 25% at $80/bbl, 30% NGL-to-oil 
ratio and $2/MMBtu gas.   

 A longer term shift down in oil prices could see the effect cascade down to 
NGLs and to gas production. Our conceptual analysis highlights the sensitivity 
producers may have without proper hedges. The report The Abyss Stares Back 
details the impact on tight oil production at different prices.  

 Citi estimates an 85-Bcf inventory build this week vs. a build of 94-Bcf last week and 
a build of 38-Bcf last year. 
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Historically, natural gas liquids (NGL) basket prices trade at a ratio to oil prices, at 
times over 50% several years ago, for NGLs priced at Mont Belvieu, TX vs. WTI oil.  
This ratio has averaged around 38% since April’14.  However, as oil prices started 
falling in late June/early July, NGL prices held firm, driving the NGL/WTI ratio from a 
low of 35% in late July to 40% in September.   

Figure 1. NGL basket prices at Mont Belvieu vs. WTI drifted from above 
50% to below 40% due to the NGL production glut 

 Figure 2. But despite the fall in WTI oil prices (CL-NYMEX), NGL prices 
have held firm in August/September (NGL-to-oil rising), before falling  

 

 

 
Source: Platts, Citi Research  Source: Platts, Citi Research 

 

Since the start of October, NGL prices have declined sharply.  Prices of different 
NGL components reacted differently to changes in oil and gas prices.   

• Ethane, where prices are highly correlated with natural gas because of 
ethane rejection (i.e. leaving excess ethane in the natural gas stream), 
continued to drift lower as natural gas prices fell.   

• Spot prices of propane, butane and iso-butane have largely been flat after 
winter but started to fall more sharply in October, as inventories pushed 
toward capacity limits.  The prospect of exports on term contracts had 
partly supported prices earlier but the subsequent price decline mirrored 
and in some cases outpaced the sharp drop in oil prices.   

• Natural gasoline, or pentane-plus (i.e. C5), tracked WTI prices more 
closely, with C5’s price discount vs. WTI hovering between $5 and $10/bbl. 

 

Figure 3. NGL basket price at Mont Belvieu 
(MB) and Conway (C) 

 
Source: Platts, Citi Research 
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Figure 4. Propane prices at Mont Belvieu vs. WTI (CL-NYMEX)  Figure 5. Butane prices at Mont Belvieu vs. WTI (CL-NYMEX) 

 

 

 
Source: Platts, Citi Research  Source: Platts, Citi Research 

Figure 6. Natural gasoline (pentane-plus) prices at Mont Belvieu vs. WTI 
(CL-NYMEX) 

 Figure 7. Price differences between natural gasoline at Mont Belvieu 
and WTI (CL-NYMEX) 

 

 

 
Source: Platts, Citi Research  Source: Platts, Citi Research 

 

Lower oil prices pushing down NGL prices could potentially affect the pace of drilling 
of liquids-rich wells in the coming year. Producers, particularly those who are natural 
gas-focused, directed resources at shale plays such as the Utica and southwest 
Marcellus in the Northeast, Eagle Ford in Texas and Niobrara in the Rockies, 
because of their liquids-rich properties. Higher revenues that NGLs bring improve 
the overall production economics.   

The following conceptual analysis examines the production economics and internal 
rates of return (IRR) of liquids rich wells by making changes to oil prices, the NGL 
price-to-oil ratio, and natural gas prices.  This analysis assumes: (i) a well cost of 
$7MM, (ii) 30-day initial production “IP” of 3,000-boe/d, (iii) a b-factor that eventually 
falls to below 1 to conform to physical principles, and (iv) production consisting of 
30% NGLs and 70% natural gas.  

Impact on IRR 
At the best locations with good access to markets in a high price environment, such 
wells could have an IRR over 100%. But the scenarios examined below also show 
that lower oil and gas prices could quickly push IRR to ~25%, assuming a well 
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produces for 30 years, or to nearly -7% if a well reaches its “economic limit” and 
ceases to produce economically in 10 years. The last scenario may not be likely, but 
many modern shale wells have only been drilled in the last five to seven years. 
Liquids production as a share of total production may decline over time as is typical 
in some other hydrocarbon producing wells.   

Sensitivity of IRR to oil/NGL price changes: Our analysis showed that a $10/bbl 
fall in oil prices could translate into a nearly ~10% drop in IRR, if a liquids producing 
well were to produce for 30 years.  If the well were to produce for 10-years, then the 
drop in IRR (which starts off at a lower level than the 30-year case) could be around 
7%.    For example, at $100/bbl oil and an NGL-to-oil ratio of 40%, (i.e. NGL basket 
price at $40/bbl), the IRR could be 130% at a gas price of $4/MMBtu.  But at 
$80/bbl oil, the IRR should fall to ~110%. 

But there are locations where NGL prices, due to a lack of infrastructure or regional 
demand, would see a lower NGL-to-oil ratio. At a 30% ratio, $80/bbl oil and 
$4/MMBtu gas, IRR could fall from 110% to ~91%. 

Figure 8. IRRs assuming different NGL basket and natural gas prices 
(different lines) if a well produces for 30 years 

 Figure 9. IRRs assuming different NGL basket and natural gas prices 
(different lines) if a well produces for 10 years 

 

 

 
Source: Citi Research 
Note: Production assumptions: 30% NGL, 70% natural gas, well cost at $7MM, IP at 
3,000-boe/d 

 Source: Citi Research 

Figure 10. Conversion between $/bbl and cents/gallon for NGLs  Figure 11. NGL prices at different oil prices and different NGL-to-oil 
price ratios 

 

 

 
Source: Citi Research  Source: Citi Research 
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Sensitivity of IRR to gas price changes: A $1/MMBtu drop in the hypothetical well 
that produces 30% NGLs and 70% natural gas could see its IRR fall by ~33%.  The 
oversupply of gas looks set to linger into next year, particularly in regions with 
infrastructure bottlenecks. This could push gas prices to the $2 range.  Hence, at $2 
gas (down from the $4 level), along with an $80/bbl oil and 30% NGL-to-oil ratio, the 
IRR could fall from 91% to 25% if the “economic limit” of a well were reached in 30 
years.  But if a 10-year limit is used, then IRR would fall to -7%! 

In sum, in a stressed oil and gas price environment, production economics could 
change sharply, affecting the desire to drill, especially at marginal locations.  This 
short analysis only examined the impact of price changes on IRR, but well 
productivity and other factors vary greatly as well.   

~ 

Northeast production watch 
Marcellus and Utica production has bounced back but has not yet surged in 
expectation of new takeaway pipelines coming online.   

  

Figure 12. Total Northeast production (Marcellus + Utica) still relatively 
flat 

 Figure 13. Northeast Marcellus production dipped in September and 
parts of October 

 

 

 

Source: EIA, Bentek, Citi Research 
 

 Source: EIA, Bentek, Citi Research 
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Figure 14. SW Marcellus and Utica production has remained flat after 
setting new highs in late summer 

 Figure 15. Production area (TRN Leidy) and market center (TRNZ6 New 
York) prices have recovered a bit but are still much below Henry Hub 

 

 

 

Source: EIA, Bentek, Citi Research  Source: Platts, Citi Research 

 

~  



US Gas/NGLs: The going gets tough 
29 October 2014 Citi Research 

 
 

 7 

 
Weekly US Gas Storage  
Citi estimates an 85-Bcf inventory build this week vs. a build of 94-Bcf last week and 
a build of 38-Bcf last year. 
 

Figure 16. EIA natural gas inventory estimates 

 L48 East Prod West L48 East Prod West 
 Injection/Withdrawal   Inventory    
This week 85 44 32 9         3,478                1,916            1,071               491  
Last week 94 47 39 8         3,393               1,872           1,039              482  
Last year 38 17 18 3         3,779               1,964           1,263              552  
Surplus to last year               (301)                 (48)            (192)              (61) 
 Weekly CDD    Weekly HDD    
This week 23 9 8 6 55 47 2 6 
Last week 33 19 8 7 34 25 2 7 
Last year 16 13 1 2 90 67 7 17 
 

Source: EIA, Citi Research 

 
 
 

Figure 17. Weekly injection/withdrawal and inventories table 

 
Source: EIA, Citi Research 

 

Figure 18. Weekly supply-demand table 

 
Source: EIA, Citi Research 
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Figure 19. US Monthly Natural Gas Supply-Demand Balance (actuals: 2013 and 2014 YTD; normal weather for bal-2014, 2015 and 2016) 

 

 
Source: EIA, Citi Research  
Note: Forecasts in Italics 
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Figure 20. Annual US natural gas supply-demand balance (2009-2020) 

 
Source: EIA, Citi Research  
Note: Forecasts in Italics 

 
Gas inventories 
 

Figure 21. Lower 48  Figure 22. East region 

 

 

 

Source: EIA, Citi Research  Source: EIA, Citi Research 

Figure 23. Producing region  Figure 24. West region 

 

 

 
Source: EIA, Citi Research  Source: EIA, Citi Research 
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