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Discussion

Underground Injection Control Program

Use of Class Il Wells in US and ND

Well Construction/Location

Class Il Well Reporting Requirements

Program Primacy/Regulation

Reuse/Recycle Options

Produced Water Mishaps

Other Produced Water Topics NORTH

Dakota
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Produced Water

Natural groundwater extracted
along with oil and gas

Salty and mixed with oll residues
Produced water Is considered an
Industrial Waste (NDIC, 2015)
Must be either disposed of or
treated and reused.
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Underground Injection Control (UIC

Background

* In the U.S., major use of injection wells started in the 1930s

« Nationwide program pursuant to the Safe Drinking Water Act (SDWA)
* Overseen by the EPA — Primacy delegated to North Dakota - ~1983 (NDIC,2015)
 Est. to protect underground sources of drinking water (USDW)
« Six classes of UIC wells: (EPA, 2019)

Class I: wells used to inject hazardous waste or industrial waste below an USDW
Class II: wells used to dispose of exempt oil or gas waste fluids or wells used for

enhanced oil recovery

Class lll: wells used for solution mining

Class IV: wells used to inject hazardous waste or industrial waste above a USDW (banned
except for those which are part of an EPA or state approved CERCLA or RCRA project)

Class V: all others or wells used to inject nonhazardous fluid into a USDW NORTH

Proposed Class VI: wells used for underground injection of carbon dioxide
for sequestration 0 O.I.O
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What to do with Produced Water in North Dakota?

The “No” Disposal Options:

The “Available” Disposal

Option:

« POTW Disposal in North
Dakota

« CWT Facility
« NDPDES

* UIC

“Other” Discussion

 Reuse/Recycle Options
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Use of Class |l Wells in U.S (EPA, 2019)

* Approximately 180,000 Class
« ~2,000,000,000 gallons of fluic

* Most oil and gas injection wel
KS

| wells in the United States
S Injected every day
s located In TX, CA, OK, and
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Use of Class |l Wells in North Dakota

* North Dakota’s 15t Class Il Disposal Well started operation in 1953
(Bader, 2016)

* Fracking technology increased need for disposal wells
« 185 SWD Wells operating in 2005 in ND
« 435 SWD Well operating in 2015 in ND

« ~13,000 Producing oll wells in North DakotaéNDIC, 2015) generate ~1,000,000
barrels of Produced Water daily (Bader, 2016)

Produced Water Major Components (Bader, 2016):
 Hydrocarbons
Salts

Metals NORTH

Radionuclides
Production chemicals 0 O.I.O
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Well Location Factors

* Geology Is the most important factor.

* Williston Basin has ideal sequence of geologic units at the
optimal depth for produced water disposal.

* Other factors:
» Producing wells and fields locations
« Road access — minimize transportation distances (Bader, 2016)
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Astie chotagrapiy courtesy of NAS 2007

North Dakota Department of Health — Shannon Suggs - 2019
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Ground Surface

=== Class Il Well Construction

3 layers of steel casing/tubing and 2 layers of cement

ﬁ Rl A

Hydrocarbon-Producing Zone

Ground Surface

Base of Soils/Unconsolidated Rock
Conductor Casing

Base of Fresh Water Aquifers

Surface Casing

Hydrocarbon-Producing Zone

_ L e

B of s Wt At (Diagrams: CO Oil & Gas, 2010; US EPA, 2019)

Ground Surface

Base of Soils/Unconsolidated Rock
Conductor Casing

Base of Fresh Water Aquifers

peayuapelg

Surface Casing

Top of Production Casing Cement

Hydrocarbon-Producing Zone

Hydrocarbon-Producing Zone

Production Casing

Cross—
sectional
diagram
showing UIC
Class II wells

Class Il Wells

LSBT s e tor

Class Il wells are used to inject
fluids associated with cil and
gas production. Injection of
fluids is typically thousands of
feet below the surface into rock
formations isolated from
underground sources of

drinking water.



Class |l Well Types

» Saltwater Disposal Wells
 Enhanced Oil Recovery Wells (EOR)
 Hydrocarbon Storage Wells
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Saltwater Disposal Wells (SWD)

S?Imater ' SteP four: After thev ?rilhng ° B - d
disposal well £ | =i, rines an

DG pressure an m;ec.!.r.on anks.
e teee | S hydrocarbons
establish the site and ¥ W P:qwfi as it can hold without d .I:t
MReu s | e separated after
down into the ground, 5 but that number can vary

o stprsiochid o .' greatly. Once the wel s eXtI‘aCtI on — brl nes

nished, the company will piug
for about two weeks,

dpedrooieceon T3 MM g reinjected

« SWD well only
approved method for
produced/salt water

disposal in North

Dakota (NDIC. 2015)

s | e D * Represent ~20% of all
| Class Il Wells in the US
ol N (EPA, 2019)

| cementedinto the rock |

| foundation. - ; S 4 N O R T H

b

| 4
| Step three: Oil and gas ,

| companies inject saltwater ~

| and other iqud bypeoducts

| into limestone, sandstone, < 4

or some other rock
formation capable of
absorbing water.
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Enhanced Oil Recovery Wells

Injection Well

Production Well

&

Source: Department of Energy - 2019

Fluids injected into oil-bearing
formations for oil and natural gas
recovery

Hydraulic fracking is considered
an enhanced recovery process

Not typically under the UIC
program - can regulate when
diesel fuel is used in fluids or
propping agents

Represent ~80% of all Class Il
wells in US (EPA, 2019)
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Hydrocarbon Storage Wells (EPA, 2019)

« Liquid Hydrocarbons injected into underground formations (Salt Caverns)
« Part of Strategic Petroleum Reserve (SPR) - 4 majors (DOE, 2019)
 Over 100 operating in US (EPA, 2019)

Storage Sites

West Bayou
Hackberry.&hoctaw

Big Hill

Bryan
e NORTH

Dakota

Be Legendary.




UIC Primacy

 Developed by EPA (EPA,
2015)

 Designed to be adopted
by:
» States

* Territories
* Tribes

@ Puerto Rico

o - Primacy/well class Il only N O R T H
Virgin Islands

@ American Somoa P primacy/well classes I-V
@ Indian Tribes, excluding Class Il for Navajo Nation (NN) U Primacy/well classes I-VI O OT G
e - EPA implements well classes I-VI

o el R . » EPAretains direct implementation authority

@ Guam for class Il wells in Florida and Idaho Be Lege n dCI ry.
Source: US EPA - 2019




UIC Federal Regulations

* 40 CFR 144 — Underground
Injection Control Program

* 40 CFR 145 — State UIC
Program Requirements

* 40 CFR 146 — Underground
Injection Control Program:
Criteria and Standards

* 40 CFR 147 — State, Tribal,
and EPA-Administered
Underground Injection Control
Programs




North Dakota Primacy and Reqgulatory

Authority

North Dakota received primary

enforcement responsibility (primacy) for

Class Il injection wells under SDWA

section 1425 on May 11, 1984. (NDIC,

2015)

North Dakota Department of Mineral
Resources has primacy over Class Il
and Class Il

Class Il Wells are regulated by the Oill
and Gas Division

Class lll wells are regulated by the
Geological Survey — None currently in
operation in North Dakota

NORTH DAKOTA

OIL AND GAS DIVISION

N ORTH
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Class |l Well Permitting and Monitoring

« Each well requires public notice and hearing before permit
Issuance (not including an area permit). Other requirements:

 Notify surface owners within ¥4 mile

* Proposed location requires geotechnical analysis

* No migration within the formation — injection in North Dakota
IS typically in the Dakota Group Formation.

* Once in operation, well pressure and wellbore integrity are
monitored monthly.
* Down-hole mechanical integrity tests
* required initially and
 at least once every 5 years — or whenever the down-hole NORTH

portion of the well has undergone any maintenance. DOkO'I'O
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Class |l Well Reporting Reguirements

« Monthly submittals by injection-well operator to the Oil and Gas
Division:
* Beginning and end of the month meter readings for:
 Total volume injected
« Average injection pressure
» Individual sources of fluid

* Type of fluid
« Transportation method — piped or trucked

N ORTH
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Beneficial Use/Reuse

 Possible beneficial use/reuse

* |ce and/or dust control as a
substitute for commercial
products (NDDH, 2019)

* Recycle options — lower
transportation-related
Issues and trucking costs
(Kurtz, 2016)
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Source: Saltworks Website - 2019



Treating Plants

Qil
+ Qil & Suspended Solids
Feed Primary Treatment e +
] o > —=  Ultrafiltration
« Treating plants — separate oilfield
wastes v
o Solids
* Recovered oil is sold .
eavy Metals o
. . & Organics 44— Nanofiltration
« Saltwater disposed of in Class
Il well
 Other separated waste is dried el Granular
and buried in special waste < R - Activated |g— |
landfills Carbon
Trace Heavy Metal
Absorption Trace Organic
Absorption
Source: Emsil Wastewater Treatment Website - 2019 N O R T H
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Produced Water Mishaps

 Produced water mishaps have taken
place in the past — 869 documented
Incidences from 1/2/2008 — 8/9/2018
(NDSS, 2018)

« The North Dakota Department of
Health responds and has
increased its enforcement
presence with:

» Additional inspectors and,

 Modified regulations to
increase civil penalties and
cleanup efforts and,

- Better documentation for
increased transparency

« Earthen pits or open receptacles
cannot be used to store produced
water.

Daryl Peterson stands in his field on a site where the soil has been evacuated because of a saltwater spill.

Courtesy Daryl Peterson
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Other Topics
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Seismic Activity
North Dakota has a very low threat (NDIC, 2015)
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Source: Natural Gas Investing. Com - 2019

Well Plugging
Operation witnessed by State inspectors
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