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Executive Summary

There are many significant environmental impacts resulting from oil and gas exploration and
production, however, one of the most significant is the disposal of wastewater produced during
oil and gas operations. Oil and gas operations use millions ohgaifavater each year, and

industry operators are faced with decisions regarding how to dispose of that wastewater. One of
the most economical methods of oil and gas wastewater dispiogatting the wastewater back

into underground injection wellsis also one of the most problematic. In theory, oil and gas
operators inject the wastewater into underground rock formations, known by their characteristics
as suitable Ageologic zones. o Di fferent geol
ontheir depth, permeability, and confinement characteristics. Additionally, geologic zones used
for wastewater disposal theoryare not considered as being potential sources of drinking water,
because of chemical characteristics of the water alreadynpiegbe formation.

An aquifer, or an underground source of drinking water, needs to be exempted by the United
States Environmental Protection Agency or equivalent state agency to be used as a geologic zone
for underground wastewater disposal. Gemgrdkeep underground aquifers are not suitable for
drinking water, while more shallow aquifers are. This presents a problem when oil and gas wells
are also shallow, because the disposed wastewater is closer in proximity to underground sources
of drinkingwater. When operators inject too much wastewater, at pressures that exceed the
pressures in the injection zone, vertical fractures can form in the rock formations, which results

in contaminated oil and gas wastewater migrating out of the injection Hoalkwed to

migrate far enough upwards, the wastewater could potentially reach more shallow underground
sources of drinking water.

In injection zones such as the Lombardi and Aurignac sandsnterey Countywhich are now

being considered for an afgr exemption, overpressure problems have existed since the

beginning of oil and gas wastewater disposal intheiaeceda | east s.iThece t he 198
California state agency that oversees underground injection of wastewater, the Department of
Conservatia, Division of Oil, Gas, and Geothermal Resources (DOGGR), has routinely

overl ooked wastewater injection problems in v
as federal law. Thus, at a time when California is reviewing its underground wastdigposal

program, the regulatory agencies must consider the history of oil and gas wastewater injection,

and the future potential for wastewater disposal to negatively impeent and futurgvater

resources. Where wastewater disposal projects aredtboaar undergund sources of drinking

waterand potential future sources of drinking water, DOGGR raeng&irce existing legal

requirements that apply to well operators. DOGGR mustuslsaeasoned discretion and shut

down injection projects where appriate.
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. Introduction

I n recent years, Californi ao sofenhahcedoihrdcovgrg s i nd
techniques to increase yields from new and exisiihgnd gasvells. With the widespread use

of more extreme®il and gagroduction techniques comes greater volumes of waste flindse

waste fluids arsubsequentlgisposedf by injecing them back down a wellWells used for

disposal of wastewater waste flids produced during oil and gas production are regulated as
Classlunder ground injection wells, pom€Cstwhnt to C
(AUl Co) . Qlasoligisposal wells injeetastefluids associad with oil and gas

productioni including water, wastewater, brine (salt watarjgd water mixed with chemicails

into deep underground porous rock formations. To ensatel#sepotentially toxicwaste

fluids injected into deep rock formations do not migrate into potential sourckmking water

adjacent tahose formationsfederal and state laws and regulations prescribe strict standards for

the approval of Class disposal well permittingnd operations.

Californiads agency char ged weiDivisionof®©Od Gas&qat i ng t
Geot her mal Resources (ADOGGRO0O) is currently i
guidelines for ClasH disposal wells, pursuantt@a | i f or ni a Senatea Bil |l N o

federallymandated overhaul of its UIC Gkl program.DOGGR regulates oil and gas
production and disposal wells in California i
of a few oil and gaselated wells, or a few hundred oil and gakted wells. DOGGR approves

permits for indvidual wells within the project based on the project location, the oil production

field, and the specific geology underlying the project. When this occurs, in theory, a figurative

layer of regulatory safeguards and literal layers ok istrata works tonptect underground

sources of dr i nkfiomcpntaminatienrfronf potenBalhywitsio fluid migration.

Historically, DOGGRfailed to require oil and gas operators to perform the legally required

geologic, hydrologic and engineering studies prior to approving wastedisposal thus raising
Afconcerns about whether CaliforniflBBWYi[ UI C] pr
defined as groundwater aquifers that are used for water supply or could one day supply water for
human consTuhmpg,i oinn 602015, DO®R objeegcatnd irtesv ifiepw 00j
Class llwastewatedisposalvells in order to determine the safetiwastewater disposal

projects and potential threats to water resources.

The San Ardo OilField | ocated i n DOGGRG6s Coastwasthe Di stri c
eighth largest mducing oil field in Califenia as of 2015. An independent report commissioned
by the California legislaturspecifically mentioneil and gas activities in the San Ardo oll field

1 SeeRENEWAL PLAN FOR OIL AND GAS REGULATION: CHANGING PAST PRACTICES TOUSHER IN ANEW ERA OFOIL
AND GAS REGULATION, DEPARTMENT OFCONSERVATION (Oct. 2015) available at
ftp://ftp.consrv.ca.gov/pub/oil/Publications/Renewal%20Plan%AT8A015.pdf;see alsdCALIFORNIA COUNCIL
ON SCIENCE AND TECHNOLOGY, AN INDEPENDENTSCIENTIFIC ASSESSMENT ® WELL STIMULATION IN CALIFORNIA,
VOLUME Il 162 (July 2015) [hereinaftecCSTREPORTVOL. lll], available at
http://ccst.us/publications/2015/16078B4vol-111.pdf.

2 2015REPORT OFCALIFORNIA OIL AND GAS PRODUCTION STATISTICS, DEPARTMENT OFCONSERVATION 1 (2015)
available atftp://ftp.consrv.ca.gov/pub/oil/annual_reports/2015/PR03_2015.pdf.



as a potential conduit fmhemicalcontaminants to travel into water resourédsotably, toth
suifaceand groundwater resources are at risk of conteation from the San Ardoefid
wastewater disposal activities. Surface water resources, such as rivers, lakes, streams, and

wetl ands, can become contaminatetiyintbddr ough #nAsp
waterway, or on the |l and surface, wher& cont a
Additionally, fApolluted groundwater can disch

discharge to streams (via baseflow) or other surfacewatb o d i es . 0

DOGGR has identified approximately 255 projesthinDOGGR 6 s Co a bauradriesDi st r i
that may take 10,200 hours to fully reviewthe projectoy-project review process Once
DOGGRprogramstaff identifiesthe data missing from eaginoject file, developing a

compliance schedule f@rojectoperators and certifying that requirements have been completed

will take an additional 228 months. Ac cor di n g | ytime té dompdete the pajeet | |

review, certify remedial work, and mottee program into full regulatory compliance is

estimat ed t & Coireidinghvithéhe projeebg-praject deview, pursuant to the

Aquifer Exemption Compliance Schedule Regulatjonany aquifers throughout California

must be exempted for injection projects to continlibe exemption process requires that

aquifers thatould potentidly become drinking water sources be examined to determine whether
injection projects should be all@d to continué. Without such an exemption, an aquifer is

consi deeeemppinonand must be protected from oil
preserve current and future sources of drinking water.

Furthermore, pthe time DOGGR completes itsgpectby-project reviewwells that may later

be found to have been in violation will have been continuousdgtimg into norexempt

aquifers forseveralyears Manydisposal wells in the Coastal District and Inland District

(for mer | vy, paiiddlarly in the San Arde fie)Jdave already been flagged by

DOGGR as having unacceptably high hydrostatic pressure, meaning that those disposal wells
pose an unacceptable rigkacting as a conduit for, or otherwise contributing to, fluid migration
out of the intended wastewater injection zone. seheonditiongan lead t@wontamination of
neighboring aquifers, located in both Monterey County (the Salinas Valley Groundwater Basin)

3 CCSTREPORTVOL. lll, supranote 1,at 157.

41d.

S1d.

6 Letter from Steve Bohlen, State Oil and Gas Supervisor, Division of Oil, Gas, and Geothermatdtesod

Jonathan Bishop, Chief Deputy Director, State Water Resources Control Board, to Michael Montgomery, United
States Environmental Protection AgericRegion IX,Attachment 2: Plan for Class Il Program Improveménts

(July 15, 2015)available at
ftp://ftp.consrv.ca.gov/pub/oil/UIC%20Files/July%2015%202015%20US%20EPA%20Deliverable.pdf.

“1d.

81d. at 10

9SeeCAL.CODEREGS 268141 77 9. 1 ( Al4 Cse€alsBAQUIFEREXENPTICN PROGESSGUIDANCE
DOCUMENT, THE STATE OF CALIFORNIA DIVISION OFOIL, GAS, AND GEOTHERMAL RESOURCESAND THE STATE

WATER RESOURCESCONTROL BOARD 10 (April 10, 2015).The AquiferEx e mpt i on Gui d&ithce st at es
respect to the aquifers historically treated as exempt, the State Water Board and the Diivisionk with USEPA

to evaluate these aquifers. If any portion of these aquifers meets the criteria for exemption and the State Water
Board determines that injection into the aquifers will not adversely affect existing or potential beneficial uses of
grourdwater, the Division will prepare and submit an exemption application to USEPA. The evaluation, application,
and subsequent decision for the aquifers witbe mp |1 et ed by February 15, 2017.0



and Fresno County (Fresno Sole Source Aquiepptentialconsequencef D O G G Rdilgre
to force well operators to comply withlC Class Il regulatory requirements.

ll. Background

In 1974, Congress enacted the Safe Drinking War A ct fo prt&Medr@nit and future
underground drinking water sources from contaminafiofihe SDWA includesinter alia, the

UIC program that governs the permitting, operation, and closure of injection wells that place

fluids underground for storage, disphga enhanced oil and gas recovef§ongress granteithe

u. S. Environment al Protection Agency (AEPAO?O)
wellsunder the SDWA The U.S. EPA properly delegatealthe State of Californidgy grant of

primacyt hr ough a Memorandum of itASOWA autherityto ( A MOAO)
implemenCal i f or ni a & SheWMODAvapimcormgpratadnnto and publishexdfaderal
regulations in 1983 DOGGR, the agency responsible for implementing the UIC program on
behalf of the State of Californjanust administer the UIC program in conformance with laws and
regulations at the state and federal level.

The 1982MIOA between DOGGR and ERAcorporates the requirements of the SDWA, and

sets forth DO@Gpmiklites fergnadtiregthe €Class Il UIC prograbhe

MOA states in unequivocal | anguage that fian a
concurrent with the issuance of a Class Il permitfortnjecon wel | s  i?nUnder t hat a
theSDWAOGs preventative approach towards protect
are prohibited from injeatg fluids into an aquifethat could potentially be an underground

source of drinking wateunless the aquifer has previously been offigiexempted from SDWA
protections. The SDWA defines Aund@rground s
exempbaquifers containing groundwater with less than 10,000 mg/L total dissolved solids
(ATDSO0) at a quantity gsydtem® Araguifermaybe suppl y a
Gexemptedonly if (a) it does not currently serve as a source of drinking waatel(b) it cannot

now and will not in the future serve as a source of drinking Water.

The MOA also requires t hadtembndodngRrackirgarnder e t o t
evaluationodo requirements pursuant to SDWA Sec
compliance monitoring system including timely and appropriate actions eawomp | i*®ance . 0
DOGGR must perform Aardd qruepg er trierc@d dtke efpp eV e n't
injection whichendager s dr i nki f®gThewsDn additiosatyuequires shat o

DOGGR provide EPA with anniuoans roefpotrites tina stshel |

1042 U.S.C. 8 300f et seq.; 40 C.F.R. § 144.1 et seq.

11 Seed0 CF.R. 147.250 (2004).

12 UNDERGROUNDINJECTIONCONTROL PROGRAM MEMORANDUM OF AGREEMENTBETWEEN CALIFORNIA DIVISION
OF OIL AND GAS AND THE UNITED STATES ENVIRONMENTAL PROTECTIONAGENCY REGION9 6-7 (Sept. 29, 1982)
[hereinafterl982MOA], available at
http:/Mww.conservation.ca.gov/dog/general_information/Documents/MOA_DOG_USEPA_UIC.PDF
B340 C.F.R. §144.3.

1440 C.F.R. § 146.4 (emphasis added).

151982MOA, supranote 12 at 3.

1642 U.S.C. § 300(b).

171982MOA, supranote 12 at 4.



Five different types ofindergroundnjectionwells are subjet to regulation under the SDWA,

and a permit is required to operate each type of vidlss Il wellsmentioned abovenvolve

injections related to oil and gas operations, and include enhanced recovery injection wells (80%),
wastewater disposal wells (20%), and hyarbon storage wells (nominaf.Class Il injection

wells dispose of waste fluids brought to the surface in the process of oil and gas extraction
(Apr odu c,ad fluda asedrincenhanced recovef oil or matural gagi f | owb ac k
fluidso ) Produced water and flowback fluidentain harmful contaminants including benzene,

heavy metals, and other chemicals that are associated with adverse human health consequences,
and include some substasthatare known catinogens.

Class Il wells are regulated under the SDWA because of theinjtto contaminate USDWs

with the chemicals mentioned abowks such t h e SduildAcdmmMIMation prevention

p r i n dnclydésa shatutory structure designedaiasurehat underground sources of drinking

water are not and will not be endangeredhiswastefluid injectio n . Congresso appr
draftingthe SDWA attemptetb balance oil and gas operations with aquifer safety, but

established an overarching directiaedring aquifer safety whenever oil and gas opanat

could endanger an aquifethis balancing approach is evident in Section 300h(b)(2) of the

SDWA, which provides that UIC program requirements should not interfere with oil and gas
product i aadnrefuorementsare essential to assure that underground sources of

drinking water wilnotbendangered by such injection. o

The Housef RepresentativeSo mmi t t ee Report el aboramdes the 0
Congressd balancing approach:

AThis amendment prohibits regulations for State UIC programs from prescribing
requirements which would interfere with production of oil or natural gas or disposal of
by-products associated with such productexcept that such requirements are
authorized ® be prescribed if essential to assure that underground sources of drinking
water will not be endangered by such actiaty

Whil e both DOGGR and EPA have statutorily pre
underground water resources, DOGGR mustalsma ni st er Cal i forniads oI
to prevent, as far as possible damage to underground oil and gas deposits from infiltrating

water and other causes; loss of oil, gas, or reservoir energy, and damage to underground and
surface waters stable for irrigation o domestic purposes by the itfation of, or the addition

of, detrimental substancé® Thus, historically, DOGGRé6s oil a
required operators to be protective not only of USDWSs, but also adjacent hydrocarbon

production zoneslin contrast, the SDWA focuses exclusively on the protection of water
resources. Feder al | aw provides that, Al n] o
.. or conduct any other injection activity in a manner that altbesnovement of fluid

containing any contaminant into underground sources of drinking water, if the presence of that

18 United States Environmental Protection Agerelass Il Oil and Gas Related Injection Wells
https://www.epa.gov/uic/class-oil-and-gasrelatedinjectionrwells (last visited Oct. 202016).
¥H.R. Report #93.185, p.31(emphasis added).

20 CAL. PuB. REs. CODE § 3106(a).



contaminant may cause a violation of any primary drinking water regulation under 40 CFR part
142 or may otherwise adversely affect thelheah o f 2'gFederal awm aso kequires that all
state UIC programs must be administered in conformance with that s&ctamilarly,
DOGGRO6s other oversight responsibilitie
ensuring that permitapplc ant s fAsati sfy [the] State t
drinking wd@ter sources. 0

s with
hat un
In addition to federal regulatory requirements, Californiad¢atablishe® OGGR&s st at ut or
duties in regards to oil and gas activities, and specifically the Class Il UIC program. DOGGR is
charged broadly with the regulation of drilling, operation, maintenance, and plugging and
abandonment of onshore and offshore oil, gasgaothermal wells within the State of

California?* DOGGR has a duty fdto[, among other thing
to life, health, property, and natural resources . . . and damage to underground . . . waters suitable

for irrigation or donestic purposes by the infiltration of, or the addition of, detrimental
subst®nces. 0

Additionally, California regulations outline the engineering, geologic, and injection data required
to be submitted with each UIC Class Il waster disposal well apigition. Pursuant to the

Calfonn a Code of Re gthelaglicanbmust subpniit@®O®RGHNd DOGGR

must possess in its Administrative Recadletailed engineering study with the reservoir and

fluid characteristics for each injection zoned aperational diagrams including casing details for
all wells within thearea affected by each projéétAdditionally, the applicant must submit to
DOGGRa detailed geologic studincluding detailed crossectional data with the identification

of all geologic units, formations, freshwater aquifers, and oil or gas Zénes.

However, the regulatomequirements for UIC Class Il projeédtstheory is not the same as what
DOGGR has historically required in practicBOGGR has, for decades, routinafyproved UIC
Class Il projects and individual well permitsthout the information required under federal and
state law.

lll. Reforming the DOGGR UIC Program

IN2010.EPA reviewed DOGGRO&s i mpl e memtaaddrderethano f Ca l
audit d the progranby the Horsley Witten Groupin June 2011, the Hsley Witten Group

published itCalifornia Class Il Underground Injection Control Program Review, Final Report

(the A2011 oAudiitth ¢RvdiRphcpvaluaieddthb OGGR 6 s poeinitsor man

i mpl ementation of Californiaés UI C Progr am.

2140 C.F.R. § 144.13).

2240 C.F.R. § 145.1&)(5).

2342 U.S.C. § 300h(b)(1)(B); 42 U.S.C. § 300(a).

24 CAL. CoDEREGS Title 14, Division 2, Chapter 4. Development, Regulation, and Conservation of Oil and Gas
Resources.

25 CAL. PuB. REs. CODE § 3106(a)

26 CAL. CODE ReGs tit. 14,88 1781(f) 1724.7(a).

2T CAL. CODE REGS tit. 14, § 1724.7(b).



issueswith the UIC Program management of the application prd@e$se 2a.1 Audit Report
recommended a f ul | wasewatemjection pefmitdecause it wagnknown and
uncertain whether fdonly Class |1l sfplosiad’®s waer d si.
The 2011 Audit Repofurthercited serious technical review deficiencies for UIC well

applications, including failure to properlyauate aquifer conditions, in District 3, District 4

District 5, and District 8° The Report explicitly challenged claims made by District 4 that the

District fully reviews all new Class Il UIC injeion disposal well applications, citirggrious

concens regardinghe lack of qualified staff!

The 2011 Audit Report also citdlde failure of several Districts to properly require and review

mechan cal i ntegrity ateeasedtsderhondatenttmifllids are ndt migsating

into or betweetJSDWs because atructural or engineering failures of injection wésMITs

are essential to establish that no damage to well equipment has ocand éujs DOGGR and

well operators can conf i rimectionflaidiscofmadtogshe ant t o
intended zone 0% The2Dhlesditspetificallyciteéritsitorni.cot 26s | ac
appropiate verification ofthe MITsby t he Di st r i cles$than fivevpercentdoini s si o
MITs are witnessed, which is well below the fediétbC guidelines to witnesat least 25

percent *of MITs. 0

Both during and following the issuance of 211 Audit ReportCalifornia resources agency

of ficials publicly recognized the iss®®ilas with
his testimony before the California Senate Natural Resources & Water Committee and the
Environmental Quality Committee, the California Natural Resourcené@gSecretary John

Laird admitted that DOGGR hddiled to properly regulate wastater injection, bymproperly

approving permits to inject wastater into nonexempt aquiferBuring his testimonySecretary
Larde x pl ai ned that A[t] he chall enge that we hayv
flawed decision making and a lack of deferencleasic management protocols that go back as

far as$® 1983. 0

28 HORSLEYWITTEN GROUP, FINAL REPORT. CALIFORNIA CLASS || UNDERGROUNDINJECTIONCONTROL PROGRAM

ReEViIEW ES-13, 59(2011) [hereinafteHORSLEYWITTEN REPORT|, available at
http://www.conservation.ca.gov/dog/Documents/DOGGR%20USEPA%20consultant's%20report%200n%20CA%?2
Ounderground%20injection%20program.pdf.

291d. at 198.

301d. at 98, 136, 169, 186 and 198.

311d. at 132.

32 United States EnvironmentRrotection Agency RegionisUnderground Injection Control (UIC) Section

Regional Guidance #5, Determination of the Mechanical Integrity oftinje Wells (revised Fet2008),available

at https://www.epa.gov/sites/production/files/260%/documents/rileepwelguidancesdetermatioamechanical
integrity-200802.pdf.

33 CAL. CODE REGS tit. 14, §1724.7(c)(3).

34 SeeHORSLEYWITTEN REPORT, supranote 28 at 78.

BAEnsuring Gr oiumm:waltert lPe oWreccdr ground | njection Control
of the Senate Natural Resources and Water and Environmental Quality Committees (March 10e2€ihajter
2015GROUNDWATER OVERSIGHTHEARING], available at
http://sntr.senatea.gov/sites/sntr.senate.ca.gov/files/3_10 14 uic_backgrourfcefetencing June 2014 GAO

Report, at 38).

36 Joint Oversight Hearing: Senate Natural Resources and Water and Environmental Cumatitittees (March 10,
2015),available athttp://senate.cgov/mediaarchive?titie=&startdate[value]=&enddate[value]=&page=8#.



During the same hearing, the Director of the CatifatDepartment of Conservatigtated that
the scores of wells requiring review face the following administrative issue:

Al't i s important for the committees to und
reforming the UIC Program. We are examining wells that have already been permitted.

Some of those may have been permitted in areas not previously approved fominjectio

but which are appropriate for injectid@thers [other wells] may be wells that should

never have been approvetfe need to review the past approvals and we need to use a
protective filter that errors on the side of well closure when water supply saree

potentially at risk. We also must recognize that some injection wells are nowhere near

water supply wells and present no risk to beneficial uses of groundwater. The water board

is currently testing wells in question to determine whether there igskntp public

health. So far there has been none. Howeve
and desist orders in a blanket fashiginen that some approved wells might actually be
appropriate and safely injectingdEmphasis addéd

Pursuant® SB4, the California Natural Resources Agemad alsacommissionedhe reportAn

Independent Scientific Assessment of Well Stimulation in Califgnipared by the California
Council on Sci ence aTharepdredertiicd docugemnteiSpd@al®T 0 ) .
potentially protected groundwater, citing the 2014 shutdown of 11 disposal wells in Kern

County®’ Additionally,the r eport found that #f@dA[d]ata on was
are incompleted and cited,prfabnlde msgy wiatshe swanshteer

Y

was mi ssi ng OAccordirg #orthie regpit aithas: 0

A[i ]t was apparent during our investigatio
not subject to systematic quality checks or verified, and, asil, @atasets resulting

from these submissions contairexdors and inconsistencies. Analysis of uncorrected

data can and will result in significant errors in interpretatfon.

Thereporf ound that the chemical sa tea rsou bsmiatntde do nt vt
and Amore than 50% of reported well stimulat:i
envimnment al a n d *°mddiionaliy thereporf fouhdehsitany of the chemicals

found inwell stimulation fluids couldesult in aate toxtity to fish and invertebrates.

Similarly, severacompoundsvere identified asiazardous to human heafth.

37 CALIFORNIA COUNCIL ON SCIENCE AND TECHNOLOGY, AN INDEPENDENTSCIENTIFIC ASSESSMENT ORVELL

STIMULATION IN CALIFORNIA, VOLUME Il 107 (July 2015) [hereinafteECSTREPORTVOL. I1], available at
http://ccst.us/publications/2015/16078B4vol-11.pdf..

38|d. at 153, 158.

391d. at153, 155, 408)7.

401d. at 78.

4l1d.at4 0 9 . Compounds hazardous to human health identifie
metals, and metalloids (e.g., cadmium, lead, arsenic), volatile organics (e.g., benzene, toluene, ethylbenzene, and
xylene), bromide, barium, and, dependimmpn the geochemistry of the target reservoir, naturally occurring

radioactive materials (e.g., radit@26 and radon) and other compounds (Alley et al., 2011; Maguaiyte and

Barron, 2014; Nelson et al., 2014). Many of these naturally occurring compbard moderate to high toxicity and

can induce health effects when exposure is sufficiently elevated (Balaba and Smart, 2012; Haluszczak et al., 2013).
It should be noted that no studies to date have analyzed the chemical constituents of recoveaad fiuamtuced

water from wellstimulatonre na bl ed oi | wells in California.o



Subsequently in 2015, DOGGR Supervisor Steve Bohlen and Chief Deputy Director Jonathan
Bishop acknowledged directly to EPA Regionti¥t DOGGR did not know whether 490 wells

were potentially degrading underground or surface water that is known to be, or may be, suitable
for irrigation or domestic purpos&%.Thus, DOGGR began the journey to reform its UIC

program to conform to federafatutory and regulatory requirements.early 2015, DOGGR

began a course of actiom coordination with EPA, laying out a schedule of required activities

and deliverables with target milestones and compliance deatflindimately, EPA established
Felruary 15, 2017 as the final compliance deadline for Class Il wells currently injecting into
non-exempt aquiferé?

| V. DOGGR6s Statutory & Regul ator
Current UIC Class Il Program

In addition to the aforementionéebal and regulatorsequirements fte California Public

Resources Code and thalifornia Code of Regulations furthdre f i n e DeSPBrGiRilGiess

in protectingpotential USDWdrom injected fluids As previously mentioned eStion 3106(a)

of the California Public Resourse Code requires DOGGR fito preven
damage to |ife, health, property, and natur al
suitable for irrigation or domestic purposes by the infiltration of, or the addition of, detrimental

suts t a n*e ®estiond 3236 and 3236.5 of the Public Resources Code provide that an operator
Awho violates, fails, neglects, or refuses to
necessary implication, its regulations) is guilty of a misdemeanomagde fined $25,000 for

each violatiorf?®

Section 1775 of Title 14 of the California Code of Regulations, which implements section 3106

of the Public Resources Code, also prohibits
may c aus e ifd &ealthgpeopettyofreshivater aquifers or surface waters, or natural
resources, or be &’ TiheCualforna Cdde of Regationscalssnaahdatésy . 0
that injection fAshal./l be stoppedoopgety,ot her e i s
natur al resources is oécurring by reason of t

42 etter from Steve Bohlen, State Oil and Gas Supervisor, Division of Oil, Gas, and Geothermal Resources, and
Jonathan Bishop, Chief Deputy Director, State Water Resources Cootnal,Bo Jane Diamond, Director, Water
Division Region IX, United States Environmental Protection Agency 4 (Feb. 6, 20/Hgble at
ftp://ftp.consrv.ca.gov/pub/oil/UIC%20Files/FINAL_Dual%20Letterhead US%20EPA%20LetterTus could

be as high as 109.

43 Letter from United States Environmental Protection Agency Region IX, to Jonathan Bishop, Chief Deputy
Director, California State Water Resources Control Board and Steven Bohlen, State Oil and Gas Supervisor,
Division of Oil, Gas, and Geothermal Resourcealjfornia Department of Conservati@darch 9, 201} available
at
http://www.conservation.ca.gov/dog/geakiinformation/Documents/UIC%2620SDWA%20Compliance%20Ltr
%2039-15.pdf.

41d.

45 CAL. PuB. RES. CODE § 3104a).

46 CAL. PuB. RES. CODE §8 3236, 328.5.

47 CAL. CODEREGS tit. 14, §1775a).

48 CAL. CODE REGS tit. 14, §1724.1@h).



To minimize the potential for water contamination from disposal activihed)C Class I
programregulatory scheme requires that each application for a new Class Il injection well
project include minimum data regarding engineering, geologic and injection plan $tuBims.
example, among other required information, the engineering stumyitted by well operators to
DOGGR must includeeservoir charactistics andreservoir fluiddata for each injection zo3é

The geologic study must includestauctural contour map drawn on a geologic marker at or near
the top of each iegtion zone in the project area, imopachous map of each injection zone
subzone in the project aremdat least one geologic cross section through at least one injection
well in the project are?. The wastewater injection plan data must includerétment of water

to be injectedsource and @alysis of the injection liquidand bcation and depth of elaavater
source well that will be used in conjunction with the projéct.

The specific review DOGGR must perform to ensure safe injection practices, and protection of
adjacent water resour ce sThe AOR isindt definddrireCalifomf Re v i
law or regulatios; rather, DOGGR uses the AOR requirements found in federal SDWA
regulations® Accordingly,the AOR distance is eithea minimum fixed radius of 1/4 mile from

the well bore, unless an approved mathematical model is used to determieenefofz o
endanger i n°EachrADR mustrtansiderdhe number, type, and condition of all wells
within the onequarter mile radius, including analyses of the extent of each geologic zone, the
porosity and permissivity of the strata, and the pidéfor EOR or disposed fluids to migrate

out of those zone¥.(Figure 1). However there are nper secorrective action requirements for

the area of review for new injection wells, other than operators must prove that plugged and
abandoned wells withot have an adverse effect on the project or cause damage to life, health,
property, or natural resources.

As described more fully above, DOGGR has a nondiscretionary duty to protect underground
water resources. This includeseventingunderground ijection that could potentially degrade
underground or surface water that is known to be, or may be, suitable for irrigation or domestic
purposes, pursuant to California Il&vOnce Class Il wells have initially been permitted,
regulatory requirements govethe wells to ensure their continued safe operation throtagheu
wel | s0 a c tAitevrROGGR Hawimtiplly approved a wastewater disposal project, based
on the submitted project data and associated AOR, the openagtalsoprovide a chemical

49 CAL. CODE REGS tit. 14, §1724.7.

50 CAL. CODEREGS tit. 14, §1724.7(a).

51 CAL. CODE REGS tit. 14, §1724.7(b).

52 CAL. CODE REGS tit. 14, §1724.7(c).

53 UIC Application GuidanceCALIFORNIA DEPARTMENT OFCONSERVATION, DIVISION OF OIL, GAS, AND
GEOTHERMAL RESOURCES
http://www.conservation.ca.gov/dog/general_information/Pages/UICApplicationGuidanc@asspisited Oct. 20
2016).

541d. (referencing 40 G.R. § 146.6).

5540 CF.R. § 146.24.

56 SeeUNITED STATES GOVERNMENT ACCOUNTABILITY OFFICE, REPORT TOCONGRESSIONALREQUEST, EPA
PROGRAM TOPROTECTUNDERGROUNDSOURCES FROM NJECTION OFFLUIDS ASSOCIATEDWITH OIL AND GAS
PRODUCTIONNEEDSIMPROVEMENT 80 (June 2014) [hereinafteluNe 2014GAO ReEPORY), available at
http://www.gao.gov/assets/670/664499.pdf

57 CAL. PuB. RES. CODE §8 3106 3107;CAL. CODE REGS tit. 14, §1724.7,1724.10



analysis to DOGGR whenever the source of the injection liquid has chZh&§éduld DOGGR

later find that the injection project is negatively impacting protected water resources, the
California Code of Regulation® mdndattee tlatyv
t hat fAdamage to |ife, health, property, or na
proj>ct. o

Both water disposal project files and individ
of the oil and gas indusidys tewater disposal projectDOGGR s own records sho
entire wastewater disposal projeatsre permitted without critical data and documentasoich
asengineering studies, geologic studies, and injection piamsred by law The following case

studies demonstrateow a lack of data on wastewater disposal projects can negatively impact

water resources that should be protectecLia®nt or future potential sourcesdrinking water

under federal and state law.

V. Evidence of Harm from Continued Waste Fluid Injection
iInto Non-Exempt Aquifers

As discussed above, both federal and state lawmakers have initiaigptiminvestigations into

Cali forniabs UIC Class |1 program, it.sA manager
2014 United States GovernntahAccountability Officereport, entitlecEPA Program to Protect
Underground Sources from Injection of Fluids Associated with Oil and Gas Production Needs
Improvement surveyed several statediere EPA had relingsihed primay for the UIC program,

including California®® The reoort highlighted three critical s sues wi t h Cal i forni
program: (1) California alloweduids to be injected at a pressure that excéleel$racture

pressure, against stated California regulations; (2) there are only very limited chemical reporting
requirements for injected fluids in the California regulations; and (3) Califoamsistently
underreportedhcidences of contamination. Fexample, Californiaeported only nine water
contamination violations in 2009, twelve violations in 2010, and only three violations iff2012.
California reported zero water contamination violations in 2008 and %011.

An accurate assessmentoftemscas ed by DOGGRO s cbnéinuddinjeationt o add
into nonrexempt aquifers is made impossible by the lack of data collected by DOGGR, and poor
guality and inconsistency of the data where it existdditionally, there is very little

understading of the distribution of freshwater underground aquifensl associated baseline
monitoringdataT he Depart ment of Water Resourcesd6 (fAD
hampered by a significantdelayi DOGGROGs i nf or mat itlanneashhhalr i ng, s
the paper records have not been scanned or shared in a timely matmaughin some cases

oil producers have detailed models of subsurface conditiomsegulatory agencidésck access

to the information.Even if industry and stategulators do collaborate on sharing the data

58 CAL. CODE REGS tit. 14, 81724.1@d). This section providesi Achemical analysis of the liquid being injected

shall be made and filed with the Division whenever the source of injection liquid is changed, or as requested by the
Supervisor. o

59 CAL. CODE REGS tit. 14, §1724.1@h).

60 JUNE 2014GAO REPORT, supranote 56

61 2015GROUNDWATER OVERSIGHT HEARING, supranote 35(referencingluNe 2014GAO REPORT, at 38).

62 JUNE 2014GAO REPORT, supranote 56,at 38.

10



needed for environmental risk analysiss recommended th#he accuacy of this information
should be subjecbtpeer review and extensive verification.

Mor e | mpor t asristbriy gnd dor@@ @pBadh towardsvastewater disposal project
permitting and maagement is potentially subjecting futw@urces of drinking water to

additional pollution and degradatioithe absence of required records for entire well projects, in
addition to the absencé equired records for each individuahstewater disposalell,

precludes DOGGR from fully assessing the impatisastewater disposal projects on water
resources and the environmeAs mentioned abovehé actual impacts of UIC wastewater
disposal project mismanagement are well documeniddderal, state, and private refort
However, a review of actual wastewater disppsaject files, and a review afidividual
wastewater disposal well files, illuates the problems practicewi t h DOGGR&s Ul C CI
wastewater disposgarogram. This analysgemonstrates whi O G G Rpdogectby-project

review is an inadequate solution to address continued wastevwsgiesaliinto nofexempt

aquifers, and providerecommendations for both shtetm and long term solutions to address
protecting Californiads water resources.

A. Case Study: Deficiencies in Water Disposal Project Operations as
Evidenced by the Monterey County San Ardo Field Project

The Monterey County San Arddil Field, which overliegshe Monterey Shale Formation, was
specifically identifiedby the 2011CCSTreportas a potential conduit for contaminants to water
resource$? (Figure 2). There are 1,0901C wells inMonterey County, 46 of which are
wastewatedisposal well$° There are three distinct injectiaones utilized in the San Ardo

field for wastewater disposal, the deepest being the Aurignac sands, followed by the shallower
Lombardi sands, then the Santarlrita sand® (Figure 3). Injection wells in the San Ardo

field are particularly shallow because of the underlying geology sethgection zonegor

fisandsy .)

The Salinas Valley Groundwater Basin is the largest coastal groundwater basin in Central
California, and is drained by the Salinas Ri¥%ef he Upper Valley Area of the Salinas Valley
Groundwater Basi, which includes the San Ardo Oiieid, recharges primarily from percolation
through channel deposits of the Salinas River and tributaryady@sff The water disposal

63 SeeTestimony of Preston Jordan from Lawrence Berkeley NationalDalBradley Essefrom Lawrence
Livermore National LapDr. Kim Taylor fromUSGS, Transcript of Video Recording of SWRCB Workshof831
52-53, 5758, 60, 6465, 77 (Apr. 8, 2015)see alsctCCSTREPORTVOL. II, supranote 37 at 15356, 15960.

64 CCSTREPORTVOL. lll, supma note 1,at 157.

65 REPORTINGPERIOD OFOCTOBER1,2015,TO MARCH 31,2016,UNDERGROUNDINJECTIONCONTROL PROGRAM
REPORT ONPERMITTING AND PROGRAM ASSESSMENT CALIFORNIA DEPARTMENT OFCONSERVATION, DIVISION OF
OIL, GAS, AND GEOTHERMAL RESOURCESL 3 (2016) available at
http://www.conservation.ca.gov/dog/Documents/SB%2083%20Report%202016%X@slichdf.

66 CALIFORNIA OIL AND GAS FIELD VOLUME Il T SOUTHERN, CENTRAL COASTAL, AND OFFSHORECALIFORNIA OIL
AND GAS FIELDS, DEPARTMENT OFCONSERVATIONDIVISION OF OIL, GAS, AND GEOTHERMAL RESOURCE#48
(1992),available atftp://ftp.consrv.ca.gov/pub/oil/publications/Datasheets/Dtasheet_vol.2.pdf

67 MONTEREY COUNTY WATER RESOURCESAGENCY, MONTEREY COUNTY GROUNDWATER MANAGEMENT PLAN 1-3
(May 2006)

581d. at 311.
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project #64406009, currently operated by Chevron U.S.A., operates within a ¥ mile of the
Salinas River, andccordinglywithin the Salinas Valley Groundwater Basin.

In areasvhere wastewater disposal wells are shallow ratreer teepsuch as in the San Ardo
field, concerns exist regarding the pressure of the injection zone. Specifically, if an injection
zone is overpressureidjection fluid may be forced into adjacent geologic zones, away from the
intended injection zoneln some casesertical fractures in the rock formations can allow for
unintended fluid migration ouf the intended injection zon& hus, federal and state regulations
mandate that maximum allowable injection pressures for an individual well caxuesd

fracture pressure, or the pressure at which the fluid injection will cause fractures in the rock
formation®®

In addition to vertical fractures resulting from overpressuring the injection zthves,potential
pathways for USDW contamination fro@iass Il wastewater disposal wells include lack of well
casing integrity, faulty cementing of the well allowing fluid movement up the annulus,
movement from the formation itself into the confining formation, abandoned or poorly plugged
wells acting as a cwluit, movement from one part of a formation to the other, and injection
directly into the USDW itself® In theory, contamination pathways are restricted by properly
engineered wells, and by certain permit conditions that DOGGR places on the wells.eHowev
when both DOGR andindustryoperatordack the proper engieging, geologic, and injection
datg protection of water resources cannot be ensured.

The following wastewater disposali wat er di s pos alpbojedwasifmita st e di s
permitted in the mid 9 5 @Grid wvery few restrictions on the project have been put into place to
ensure the integrity of surrounding water resourdgdsth DOGGR and the project operators

have been expressing concerns with excessive pressure injde prea foover 30 years, and

in attempts to reduce the overpressure problems in the associated injection zones, operators in
the field have tried to intermittently takeastewatedisposal wells offine, have tried to drill
newwastewatedisposal wls, or have reactivated old, isspeone watewatedisposal wells to
make up for the reduced disposal capacity. However, none of these attempted fixes have
presented a solution that can normalize the pressure in the injection zonresonigloreover,

for severafrecentlydrilled wells, the operatancorrectly identified the injection zone for
wastewater disposal. Thube analysis requirdd be submitted to DOGGFRgardingfluid
confinement, contamination risks, and pressurization rigkthat DGGR could evaluate the
impacts of the new wells on the overall wastewater disposal project and associated injection
zones, wasendered meaningless

Project File 64406009 History

Begi nni ng andcontihusmagrtil®reserd day, waste fluid injection into the San Ardo
Oil Field in the Salinas Valley Groundwater Basin in Monterey Countgkjsrienced regular
technical failuresandinconsistent enforcement hese failures includef scores of injection

well andproject issuesuch as excessive hydrostatic pressures, continued injection despite
inadequate storage capacity and other project failures.

6940 C.F.R. § 146.23(a)(1).
70 2015GROUNDWATER OVERSIGHT HEARING, supranote 35
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The 1980s (Texaco)

The San Ardo Oil Field was discovered in 1947, though thesTex& o m pfiaLnoyndbsa r d i 0

1

well.”* Swbsequentlyin1956f e x as Co. notified the Division

predecessor), thatwas going to begin wastetea disposal into the Lombardoge in the San

Ardo field.”? By 1982 DOGGRhadsent notices to Texaatating that the maximuilowable
surface pressure was exceeded for at least dispesalells.”®> Not only did Texao

acknowledge thevastewatedisposalbproblems in the project, it noted that a search for a suitable
water injectiam zone, to replace tHeombardi zone, had been underway for two years ptior.
However, in the same breath, Texaco stated that the wells that continue to be in viaatbn w
not bgsshutn until wastewater disposal capacity veleseloped in newvastewater disposal

wells.

DOGGR replied by st at i ngthdsdweall$ outlokinjeationoséngce d e

ci si
Afcame noneg ¢giowesoobme fact that the wells fAbacl

having been shut in for some time and also the fact that it {gosstble to survey them to the

top of the injection zone. .0’® However, Texaco responded by stating that a considerable
amount of testing and evaluation was required before a new disposal site could be developed as
an alternativdor the disposal wedlin violation, and thugjection woud continuein those wells

for more than one yeaf Following this revelationDOGGRdid nothing to stop Texaco from
injecting wastdluids into those threavells, in violation of its own regulations.

The ovepressure problems in the water disposal project, acknowledged by both DOGGR and
Texaco, were compounded by issues in classifying the correct injection zone for waste water
disposal. In 1983, the water disposal project was changed to include injecitimei®urignac
zone as well as the Lombardi zone, fas the

"L CALIFORNIA OIL AND GAS FIELD VOLUME I, supranote 66, at 449

72 etter from L. E. Chatfield, The Texas Company, to W.C. Bailey, Division of Oil and Gas (April 26, (t966)

file with author, 64406009 Project File Part I, at R92

73 Letter from John L. Zulberti, Deputy Supervisor, Division of Oil, Gas, and Geothermal Resources, to Leo
McCann, Drilling and Productioklanager, Texaco Inc. (Sef4, 1982) (on file with author, 64406009 Project File
Part |, at 241); Letter from John L. Zulberti, Deputy Supervisor, Division of Oil, Gas, and Geothermal Resources, to
Leo McCann, Drilling and Producth Manager, Texaco Inc. (Oet, 1982) (on file witrauthor, 64406009 Project

File Part I, at 240).

74 Letter from Leo McCann, Drilling and Production Manager, Texaco Inc., to John L. Zulberti, Deputy Supervisor,
Division of Oil, Gas, an@eothermal Resources (NdM, 1982) (on file with author, 6440600%f#rct File Part |,

at 234).

S1d. at 23435.

6 Letter from John L. Zulberti, Deputy Supervisor, Division of Oil, Gas, and Geothermal Resources, to Leo
McCann, Drilling and Productioklanager, Texaco Inc. (De6, 1982) (on file with author, 64406009 Rxcj File

Part |, at 233).

"7 Letter from Leo McCann, Drilling and Production Manager, Texaco Inc., to John L. Zulberti, Deputy Supervisor,
Division of Oil, Gas, andseothermal Resources (D&8, 1982) (on file with author, 64406009 Project File Part I,

at 22930).

8 Letter from K. P. Henderson, Deputy Supervisor, Division of Qil, Gas, and Geothermal Resources, to R. Riley,
District Manager, Texaco Inc. (May 18, 1983) (on file with author, 64406009 Project File Part |, at 226).
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Texaco submitted to DOGGR its interpretation of a-ségptest done in well WB.”® However,

DOGGR concluded that Texaco was injecting above the fracture pressure gitdliatet: in

1984, DOGGR noted that ATexaco has been tryin
wells by drilling more wellspot verysuccessfulsic].6®*

Texaco then applied to DOGGR for a variance to increase the injection presshredor

disposal wells t@bove fracturing pressure, despite California regulations that require maximum
allowable surface injection pressure todss than fracture pressi¥eTexaco noted that
Ainjection at pressures in excess of fracture
cause contamination of % HaveveryTexado yonditignedthise s h wa
statement by sting that the Aurignac and Lombardi zones, which are relatively shallow
reservoirs with high permeability and heavy o
horizon®t*tal plane. 0

DOGGR notified Texaco that it was necessary to reduce injectiosupessto approved

pressures for the wells in question until DOGGR decided on the variance request, and also stated
that the approval process for allowing inject
days, and possibly longer because the Caldovater Resources Control Board is strongly
opposed to injecting produc &dhecalifomiaWater er abov
Resources Control BoardG@WRCBO) subsequently commented on the proposed variance,
stating that t hoeabova fbaetdrd peessere sulistantiallyi incrpases the
potential for ground water degradation, o and
California Administrative Code fAspeak clearly
movementintoutte r gr ound dr i n B Spegificallyg tinder federal law,c e s . 0

flijnjection pressure at the wellhead shall not exceed a maximum which shall be
calculated so as to assure that the pressure during injection does not initiate new fractures

9 Letter from R. Riley, Ditrict Manager, Texaco, Inc., to K.P. Henderson, Deputy Supervisor, Division of Oil, Gas,
andGeothermal Resources (J43, 1984) (on file with author, 64406009 Project File Part I, at 221).

SeeOi | fi el d Gl ossary: DSsHWMBERGER on of fAstep rate testo
http://www.glossary.oilfield.slb.com/Terms/s/step_ragst.aspx (last visited Oct. 20, 2Q1&\ steprate test is
defined in the Schlumberger Oilfield Glossary as naJ[ a]

treatment in which amjection fluid is injected for a defined period in a series of increasing pump rates. The
resulting data are used to identify key treatment parameters of the fracturing operation, such as the pressure and flow
rates required to succésky completethd r eat ment . 0

80 DOGGR notes on Texaco injection pressoalculationsJune 5, 198¢(on file with author, 64406009 Project

File Part I, at 220).

81 Memorandum of Telephone or Personal Conversation (August 8, 1984) (on file with author, 64406009 Project
File Part |, at 217) (emphasis added).

8214 C.C.R. § 1724.10(i).

83 San Ardo Waste Water Disposal Project Injection Above Fracture Gradient, Discussion and Request (on file with
author, 64406009 Project File Part I, at 155).

841d.

85 | etter from K. P. Henderson, Deputy Supervisor, Division of Oil, Gas, and Geothermal Resources, to R. Riley,
District Manager, Texaco Inc. (August 13, 1984) (on file with author, 64406009 Project File Part I, at 215).

86 |_etter from Kenneth R. Jones, Exgive Officer, California State Water Resources Control Board, to Ken
Henderson, Deputy Supervisor, Division of Oil, Gag] &eothermal Resources (Obf, 1984) (on file with

author, 64406009 Project File Part |, at 134) (referencing 40 C.F.R. 146123(glifornia Administrative Code

Title 23, Chapter 3, Subchapter 15, Section 2513(b)).
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or propagee existing fractures in the confining zone adjacent to the USDWSs. In no case
shall injection pressure cause the movement of injection or formation fluids into an
underground sour® e of drinking water. o

Similarly, parallel Californiaregulatiors had been interpreted to sgection pressure at 75% of

thefracture pressu® Accor di ngly, the CWRCB requested thas
injection pressures that could initiate new fractures or propogate existing fractures in the

injection zone®

Texaco submitted a lettes DOGGR with the results of a pressure test to support their request

for the injection pressure varianaating thathe results wergconclusive and that reliable

estimates of reservoir pressure could not be determtnedwever, despite a lack of

understanding aboueservoir pressures tre applicability of using leakff tests to determine

safe injection pressure8 OGGR ul ti mately granted Texacobs aj
injection pressuratfive of its dispoal wells®* DOGGR conditioned thempproval by requiring

that A[t] he well i njection rates and pressure
reservoir pressure in the vici #iEkcgssief the pro
hydrostatic pressure can leadractures in the rock formation andftuwid migration out of the

injectionzone Notably, because DOGGR used the results of the twed#adksts to approve

injection at higher gradients, the variancegedurehat includedVater Quality Control Board

comments, public notice, and a draft project approval lettentioned aboveyere not

ultimately utilized in approving the higher injection pressdfes.

8740 C.F.R. 146.23(a)(1).

88 | etter from Kenneth R. Jones, Executive Officer, California State Water Resources Control Board, to Ken

Henderson, Deputy Supervis@ivision of Oil, Gas, ad Geothermal Resources (Ot@, 1984) (on file with

author, 64406009 Project File Part I, at 134) (referencing 40 C.F.R. 146.23(a)(1), California Administrative Code

Title 23, Chapter 3, Subchapter 15, Section 2513(b)).

891d.

9 |etter from R. Riley, District Manager, Texaco, Inc., to K.P. Henderson, Deputy Supervisor, Division of Qil, Gas,

ard Geothermal Resources (OtQ, 1984) (on file with author, 64406009 Project File Part |, at 127).

91 SeeMemorandum by S. Fields for P.uacchio, California Department of Oil, Gas, and Geothermal Resources,
regarding Lealoff Test(Octl1 7, 1984) (on file with author, 64406009 P
results on WH12 may be misleading as it is possible that the opedatlled too far below the shoe and exposed

both cap rock and injection zone. The lower fracture pressure may reflect the influence of the exposed injection

zone on t hesedatsddta tr els2ull t(ss.to0a)t-aff testis pokeatidlhyadiaccarate .1. .hgolvever

problems such as drilling into the injection zone or damaging the open hole do exist. Moreover;adffetdstk

cannot be applied to we|skesalsthettar from K.dPoHenderson, Baputyt Sopsdrin j e ct i 0 |
Division of Qil, Gas, and Geothermal Resources, to R. Riley, Distdmager, Texaco Inc. (O@6, 1984) (on file

with author, 64406009 Project File Part |, at 118egenerallyOi | f i el d Gl ossary: ,Definitio
SCHLUMBERGER  http7/www.glossary.oilfield.sIb.com/Terms/l/leakoff_test.agfast visited Oct. 202016). A

leakof f test is defined as fila] test to determine the st
conducted immediately after drilling below a neasing shoe. During the test, the well is shut in and fluid is

pumped into the wellbore to gradually increase the pressure that the formation experiences. At some pressure, fluid

will enter the formation, or leak off, either moving through permeable jpathe rock or by creating a space by

fracturing the rock. The results of the leakoff test dictate the maximum pressure or mud weight that may be applied

to the well during drilling operations. To maintain a small safety factor to permit safe well cuperations, the

maxi mum operating pressure is usually slightly below t|
92 SeeOct. 26, 1984 Letter from K.P. Henderssopranote 91.

93 Letter from K. P. Henderson, Deputy Supervisor, Division of Qil, Gas, and Geothermal Resources, to M. C.

Cackt, Agent, Texaco Inc. (JaR9, 1986) (on file with author, 64406009 Project File Part I, at 117).
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In 1987, DOGGR notified Texaco thajection intoits well WF12 had not been approvémt

injectoni nt o the granodiorite rock in Monterey, ar
collecting a native fluid sample from the granodiorite and filing for an egakemption if

necessary or, §pluggng back the well in a manner as to prevent injection fluid from entering

the grafAdisoriitne. 1®87, the annual Review of Wa
Lombardi & Aurignac Sands project reflected additional concerns about the capacity of the

pr oj ect . Specifically, DOGGR noted that an ag
plans to expand to the MoAddititnallp, DOGGRdaedthdate f i el
Al a]s this water disposal p rrahgs éocatherovatert i nues t
di sposal alternatives. I njection ®nderground

In 1989, DOGGR was again noting concerns about specific wells in the project. Prior to the

annual project review in January 1989, DOGGR ndtedt t hey woul d Aprobabl
mont hs to get °ouur ionfg tthhees el 89 IRr.®wj ect Revi ew,
t he North Area, the Lombardi and Aurignac zon
will have to look for disposal alterat i ves in th¥Adexti b@wal mgnt i§
Division will send out a letter to discontinue injection in the North Area in 6 months. However,

if it can be proved that the North area is not overpressured, injection may be allowed to continue

with regul ar monitofing of zone pressures. 0

Weeks later, DOGGR sent Texaco a letter stating that results of requested pressure falloff tests of
the injection wells in the project indicate that the injection zone is becoming overpressured, and
accordinglyordered Texaco to discontinue injection into the wells before August 1,'998h

July 7, 1989, DOGGR modified their order after a meeting with Texaco representatives, to allow
Acontinued disposal operati ons sumscbntiniets ubj ect
di ssipate and the proflect continue to be moni

94 Memorandum of Telephone or Personal Coratéos (May 5, 1987) (on file with author, 64406009 Project File
Part I, at 109).

% Review of Water Disposal Project, San Ardo Field, North Area, Lombardi & Aurignac Sands, Texaco Inc. (June
3, 1987) (on file with author, 64406009 Project File Part 1,1a).

%1d.

97 Letter from R.W. Hill, McKittrick Area Manager, Texaco Inc.,Division of Oil & Gas (Dec6, 1988) (on file
with author, 64406009 Project File Part I, at 106).

% Review of Water Disposal Project, San Ardo Field, North Area, Lombariliggnac Sands, Texaco Inc. (Jan.
24, 1989) (on file with author, 64406009 Project File Part I, at 97).

®1d.

100) etter from Hal Bopp, Deputy Supervisor, Division of QOil & Gas, to R. WI, Agent, Texaco Inc. (Ja26,
1989) (on file with author, 644060 Project File Part |, at 94).

1011 etter from Hal Bopp, Deputy Supervisor, Division of Qil & Gas, to R. W. Hill, Agent, Texaco Inc. (July 7,
1989) (on file with author, 64406009 Project File Part I, at 95).
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The 1990s (Texaco)

By the projectds annual Fineexcepewhenirumning @j@cion t he p
profile surveys%? Additionally, Texaco was in the process of éhating injection into the
Lombardi sands, because fnA[t] hey feel that wat
the effectiveness o07%2By1082 Texacoha nad planred te raactivdteo o d .
injection into the Lombardi zon'é?

DOGGR noted in the 1995 annyabject report that while pressures bottomed out in the North
Area Aurignac zone in 1993, high volume injection resumed in late 1994, and pressure rose
accordingly!®® Thus, DOGGR concluded h at i [ofitHe eslativalyshigh injection
pressures, the Division will eventually have to do pressurefiadurveys on some of the
injection wells. This may impact the operator by having to shut in some wells that are on
produécdion. o

In the 1996 annual reaw, DOGGR noted that pressures in the area continued to rise, and that

Texaco was concerned about the pressure rises in the Aurignac zone in the Néfth area.

Accordingly, a new source of injection would be needed,;éor er , at t he noti me, T
have aggy other dlets for disposal and continue[w) pursue the feasibility of a reverse osmosis

pl afft . o

The 2000s to Present (Chevron)

By 2001, Texaco had established a continuous pressure monitoring system on three of its wells,
and the pressureis/eys appeared to indicate that pressure increases in the Aurignac zone were
not due to injection in water disposal wells in the North AP&adowever, Aera Energy, another
operator in the field, expressed concerns about the continuing increase inepiretisar

Aurignac zoné1°

By 2002, pressures in the Aurignac zone had stabiliZeshd by 2003 ChevronTexaco was
looking to start a new injection project in the Lombardi zone in the Main area of the field.

102 Review of Water Disposal Project, San Ardeldi North Area, Lombardi & Aurignac Sands, Texaco Inc. (May
25, 1990) (on file with author, 64406009 Project File Part I, at 87).

103 Review of Water Disposal Project, San Ardo Field, North Area, Lombardi & Aurignac Sands, Texaco Inc. (May
25, 1990) (on fié with author, 64406009 Project File Part I, at 88).

104 Review of Water Disposal Project, San Ardo Field, North Area, Lombardi & Aurignac Sands, Texaco Inc. (June
5, 1992) (on file with author, 64406009 Project File Part I, at 75).

105 Review of Water Dispos#roject, San Ardo Field, North Area, Lombardi & AurignSands, Texaco Inc. (Nov.

8, 1995) (on file with author, 64406009 Project File Part I, at 69).

106 Id.

107 Review of Water Disposal Project, San Ardo Field, North Area, Lombardi & Aurignac Sands, Texa@pril

3, 1996) (on file with author, 64406009 Project File Part I, at 65).

108 |d

109 Review of Water Disposal Project, San Ardo Field, North Area, Lombawliggnac Sands, TEPI. (Ja25,

2001) (on file with author, 64406009 Project File Part 563t

110 |d

111 Review of Water Disposal Project, San Ardo Field, North Area, Lombardi & Aurignac Sands, TEPI. (March 13,
2002) (on file with author, 64406009 Project File Part I, at 55).
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According to DOGGR, ttpoae the eventualiltup of theoresérebirin e | p p
t he North Area, 0 however at the time, mM@OGGR s
resistance and [DOGGR expedted vi gor ous opp¥sition from Aer a.

In 2005, Chevron had started to execute itspfanthe reverse osmosis plant in the San Ardo

field, and sent a letter to DOGGR requesting approval of their new water disposal plan for the
North Area Aurignac, North Area Lombardi, and Main Field Aurignac ZéheSpecifically,

Chevron proposed to upeoduced water treated through the reverse osmosis process for

beneficial reuse. However, the reverse osmosis process would also produce a concentrated
produceewat er brine, and Chevron anticipated that
uptoaenf ol d i ncrease i H Shlsiemozed ramrthe eecainedwaiero n . 0
during the reverse osmosis process would be concentrated as brine and injected into the disposal
wells1*® Accordingly, Chevron proposed a permit salinity increase to allmwlitposal of the
production waste stream, and associated regeneration brines and backwash from water treatment
equipment®

Then again ir2009, DOGGR and Chevron realized that six wells had incorrectly listed injection
pool codes on the noticesdadill for those wells!” Each injection pool code on the notice of

intent to drill new wells is included in order to indicate the maximum pressures allowed for each
individual injection well. Because of the error, thaximum allowable surface injection

pressure fMASPO) had to le recalculated for those wellsHowever, the MASP warecalculated
usinga psi/ft gradientlerived fromthe potentially flawedeak-off test on well W12 (discussed
above)!t®

Since 2009, Chevron applied, and was approved for, permits to drill at least eight new

wastavater disposal wells in the same projeétNotably, one well, Wi16, failed a standard

annulus pressure test meant to confirm that injected fluid is confined &pgroved zon&°

Chevron subsequently cancelled a supplement to change the tubing and packer configuration for
the well, as the well would Arequire an area
Margarita formation and the tubing & packer figaration would not pass as sufficient isolation
from the SaRtDOGORahemgave Chewran derbal permission to set the bridge

112 Review of Water Disposal Project, San Ardo Field, North Area, Lomigafdirignac Sands, BevronTexaco

E&P, Inc. (Jan28, 2003) (on file with author, 64406009 Project File Part |, at 53).

113 etter from Wayne McKay, Supervisor, Chevron, to William E. Brannon, District Deputy, Division of Qil, Gas,
and Geothermal Resources (June 21, 2005), (on file with author, 64406009 Project File Part I, at 49).

114 |d
115 Id

116 Id

117 _etter from Patricia A. Abel, Deputy Supervisor, Division of Qil, Gas, and Geothermal Resources, to Richard
Seaman, Agent, Chevron U.S.A,, Inc. (May 13, 2009) (on file with author, 64406009 Project File Part Il, at 59).
118| etter from Patricia A. Abel, Bputy Supervisor, Division of Qil, Gas, and Geothermal Resources, to Jesse
Morris, Agent, Chevron U.S.A., Inc. (August 17, 2009) (on file with author, 46606009 Project File Part Il, at 56).
119 SeePermit to Conduct Well Operations P3R84 (9/29/09); P30242 (9/29/09); P30243 (9/29/09); P30292
(9/29/09); P30291 (9/29/09); P30290 (9/29/09); P31B025 (2/6/2015); P31B027 (2/3/2015).

120) etter from Patricia A. Abel, Deputy Supervisor, Division of Oil, Gas, and Geothermal Resources, to Kelsey
Helbeg, Agent Chevron U.S.A. Inc. (Feld9, 2013) (on file with author, 46606009 Project File Part Il, at 15).

121 Email from Kory Izard, Chevron U.A., to DOGGR Dist3@DOC (Oct.7, 2012) (on file with author, Project

File Part Il, at 16).
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plug below the well casing holes for temporary isolation of the injectionZér&his
represented a temporary sotuitj however, the record does not indicate that DOGGR ever
required the appropriate review to determine isolation of the injection zone.

In 2013,the Department of Conservatitormally sent Chevron an order to remediate

mechanical integrity failure in it8/1-20 well, and to conduct mechanical integrity testifigin

its Report on Operations (No. T 30227), DOGGR notified Chevron that its prior radioactive

tracer survey mechanical integrity failed, in that it demonstrated the injection fluid entering the
identified well was not fAconfined to the appr
fluid past the cup packer at 2451 feet was observed with the casing open (indicating failure of the
pack®mMhus, Chevron fdwas f a hihgithatgo dansagemmlifent ai n d
health, property, or natur al resour &es, 0 was

Finally, in mid2015, DOGGR sent a letter notifying Chevron thatltbmbardi, Santa
Margaritg and Aurignac zones would neaduiferexemptiors for the wastewater disposal wells
injecting into those zones to come imtampliance with federal regulatiof&.

For the entire life of thisvastavat er di sposal project, the opera
surrounding wastewater injéah in to the Lombardi and Aurignacrzes necessarily under

emphasizedhe significant pressure problemasused byhe project. Not only did the operators

attempt to minimizeverpressuring etcerns multiple times, bldlOGGRalsofailed to exercise

cautian in approving, permitting, and expanding the water disposal project. Insteatéstimg

wells to procure accurate pressure data, DOGGRmahustry operatorselied on the results of a

potentially flawed and poorly understood leafk test to increasthe maximum allowable

surface pressur@f several wells in the project, years after initial test was conducted.

Such lack of control over waste fluid injection projaoticates DOGGR and industfgilure to

properly manage fluid pressureseating anncreased risk of waste fluidigration out ofthe
intended injection zone. The above case stud
industry to cease injection, even where evidence of contaminatieresigdts The below case

studyx pl or e s MVIDEESRD permit entire injection projeatithout critical data and
documentation required under California law.

B. Case Study: Fresno Area Project Deficiencies in Riverdale Field Project
61400001, and Raisin City Field Project 58400001

Well records demonstrateat DOGGRhas permitted entire wtewater disposal projects, and
thus likely harmful wastewater injectiowjthout the majority of the documents required

122 Id

123 Tim Kustic, State Oil and Gas Supervisor, Order to: Remediate Mechanical Integrity Failure, Conduct
Mechanical Integrity Testing, No. 1042, State of California, Natural Resources Agency, Department of
Conservation, Division of Oil, Gas, and Geothermal Resourcay @4, 2013).

241d at 4

125 |d

126 |_etter from Patricia A. Abel, District Deputy, Department of Qil, Gas, and Geothermal Resources, to David
Lopez, Agent, Chevron U.S.A. Inc. (July 15, 2015) (on file with author, 46606009 Project File Part1), at 1
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pursuant to federal and state law. Specifically, based on public available information, DOGGR
allowed Project 61400001, located in the Riverdale Field, to operate without required
engineering data, geologic data, wastewater injection data, wastewatéattearalysis data,
andwithout an evaluation ofhe projectrisks to adjacent aquifets’

Wastewater disposal projeg1400001s located in the Riverdal@il Field, in the City of

Riverdale, Fresno County, Californi&. Fresno County is in the San JoayRiver Basin, and is

adjacent to the Tulare Lake River Basin. Fresno County lies atop the Rsssadource

Aquifero6 a cl assification that means that the aqu
water for its service area, and there areaasonably available alternative drinking water

sources should the aquifer become contamin'gfg&igure 4). Accordingly, the Fresno Sole

Source Aquifepr ovi des groundwater to Fresno Countyods

The City of Riverdale haa population of more than 2,500 residenatd is located 23 miles
from the City of Fresnolmportantly, Riverdale is located withithe Fresno Sole Source
Aqui f er 6 s ,rdesigiatedbgcausenos its eharacteristics allowing surface water to
percobte unimpeded into groundwate@il and gas operations in the Riverdale Field are
regulated by the DOGGR District 5; in the 2011 Horsley Witten Report, DOGGR District 5
officials identified projects in the Riverdale Field as kpgiority for inspectionslue to the
presence of fresh water andiorderground sources of drinking waté&t

Well records provided by DOGGR estimate that the formation surrounding the point of

wastewater injection is generally characterized as a mix of sand and shale, witlotbEsatid

to shale varying between a few hundred feet to over 7,00&*te€he mineralogy was estimated
using a gamma ray |l ogging tool, or an felectr
content of the rock within the borehole. The estimatediming layers assumed to prevent

vertical fluid migration were determined to be at approximately 5,250 feet (McLure formation)

and again at 5,500 feet (Temblor formation). These estimates were based on an electric log

taken on September 6, 19%2.A secad electric log was performed in 1989; however, the

estimate of confining layers continues to be based on the 1942 estimates.

However, this limited engineering and geologic data is not sufficient to thoroughly evaluate a
projectos i mp a ¢erresouncess Bpeaificallynpbjeat rgcordsanclude only

electric logs based on a single sidewall core, and pressure tests. These tests provide information
regarding mineralogy, but fail to provide the required characteristics of each injection zone, or
data on wateruplity. Similarly, the electric logprovide data that represent a single geologic

cross sectioof the injection zongbutdo notprovide any contour characteristics or an

isopachous map, as required by Section 1724.7(b)(1)&(&¢. progct operatgrand presumably

127 etter from DOGGR District 5at White Knight Production, LLGOct. 5, 2015.

2The well is identified as API Nu-bbboparated Hy9Vbite BMght, wi t h a
Production, LLC. (formerly Longview Production Company).

129 Overview othe Drinking Water Sole Source Aquifer Progrd#nTED STATES ENVIRONMENTAL PROTECTION

AGENCY, https://www.epa.gov/dwssa/overviadinking-watersole sourceaquiferprogram#Whatls SSA (last

visited Oct. 202016).

130 HorsLEYWITTEN REPORT, supranote 28at 175.

131 Seesidewall core descriptionjection Project File 614000QAug. 9, 1942)on file with authoy.

132 Seel etter from DOGGR District 5a White Knight Production, LLCsupranote 127
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DOGGR, assumed that confining layers and other geologic formation characteristics are
consistent horizontally, and do not allow migration of fluids from the core. As described above,
without contour and isopachous maps prodigarsuant to the geologic data requiremants,
impossibleto determine the lateral dimensions of the injection zone, or provide the proper
information for useful geologic modelingVithout the appropriate data regarding injection zone
characteristicer water quality, regulators lack the requisite data to determine the risks of
migration and contamination of adjacent aquifers.

Moreover, the operator failed to provide reservoir characteristics to establish that the project is
sited in an area thatill not potentially degrade underground or surface waters that are known to
be, or may be, suitable for irrigation or domestic purpogeasmentioned abovehé Fresno Sole
Source Aquifer, and the boundaries of both the San Joaquin River Basin anthted_@ike

River Basinare all within the proximity of the projecihe Riverdale Public Utility District

supplies thousands of residents from three domestic water wells located within one mile of this
Well.

Oneindividual well in the projectAPI #019® 6 4 9 ( t hwas initdky drilled )n 1942s

an oil production well. In 1990, the Well was converted from an oil production well to a
wastewater disposal well. Since 2009, nearly 200,000 barrels of waste fluids have been injected
into the Wellead year While the well recordgitially submittedincluded a brief narrative of

the wastevater source to be injected, the operator did not pramidemation regarding specific

souce descriptions, treatments ashepths or any data regarding the anakby/sr characterization

of source fluids, as required Bection1724.7(c)(6)(8). Without thisdata, DOGGR permittes
lackedthe requisite information to detaine whether injection fluids were appropriate for Class

Il designationpr if the wastewatecontainredhazardous heels of chemical constituents.

Similarly, the operator failed tble a new chemical analysis when the source of injection fluids
changedBased on DOGGRG6s 2015 ,theeWelibegamjecting fluidel o c u me n
from @sofumew, 0 thus triggering the requirement
chemical analysis of the new injection fluitfé.However, thdetter indicates that theell

records and project file do not include any information regarding new sairaestewater

being injected into the wellBecausehte source of the injection liquid changed from the source

of wastewater identified in the initial injection well permit applicatb@GGR should have

insisted on a new report and chemical analysth@injected waste

DOGGR continuedo improperly allowthis project to operate, including impropejection into
thesuspeciVell, without the review required yalifornia law More importantly, however,

this is not a practice that is limtt@¢o oneproject or onavell. Only a few miles northeast of
Riverdale, the Raisin City projects (project numbers 58400001 through 58400013) similarly
lacked critical data and documentation such as injection fluid analysis, and geologic, hydrologic
and en@eering studiesvhen initially permitted, and at the time of records review in 2616

Othe projectssuch as in th&an ArdoQOil Field, discused abovesimilarly evidencehe pattern

and practice of operators improperly submitting information for,@&GR improperly

permitting wastewater disposal wells

133 Sedd; see alsdCAL. CODE REGS tit. 14, §1724.10(d).
134 |d
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VI. Recommendations

DOGGRO s 0 won and ackmowdedgement of tlesuessurrounding the UIC Class II
progam as seen t hr o urgcbrded©dBroRy, esthblishes that Clas$ Il UIC
injection well permitapplications were approved without DOGGR considering required
engineering studies, geology studies and injection pf&ns.

Thus, to ensure the safety of health and water resour@adifarnia, DOGGR should suspend

all operations at wells that cannot be demonstrated to have been properly peamattetht

pose even a moderate risk of migration of waste fluids out of the intended injectionTiene
projectby-project review, whicloptimisticallymay be completed in three years, is an

insufficient measure to protect against itnenediate andiemonstrated harms of UIC Class II
wastewater disposal projectBOGGR retains the ability to terminate apyabto inject for any
project!® Such authority should be exercised when and where evidence exists to demonstrate a
risk of waste fluid migration out of intended injection zanes

In addition to individual projectehere pressure testing demonstr&esessive hydrostatic
pressurgentiregeologic zones such as the Lombardi and Aurignac demdssimilarly
exhibited pressure issue$Vherethese geologic zonehow evidence of excessive pressures
theymust be evaluated for cessation of injection throughout the affected porgantaione.
That 5, DOGGR must not allow project operattgrill new wells or simplyncreasenjection
volumes inneighboring wells.

Coupled with the widespread recordkeeping issues that have allowed permitting of injection
wells and projects without critical data and documentation, the likelihood of waste fluid
migrationi and ultimately, contaminatidgnremains high. Where waste flliinjection projects

are located neamderground sources of drinking water and potential future underground sources
of drinking watey DOGGR must use greater cautiamd exercise its authority to shddgwn

injection projects where appropriate.

135 CAL. CODE REGS tit. 14, 81724.7(a)(c).
136 HoRSLEYWITTEN REPORT, supranote 28 at 118.
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137 DIVISION OF OIL, GAS AND GEOTHERMAL RESOURCESUIC APPLICATION GUIDANCE. Available at
ftp://ftp.consrv.ca.gov/pub/oil/UIC%20Files/UIC_APP_B1.pdf.
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Figure2: San Ardo Oil Field (circled in red) in relation to the Salifafey Groundwater
Basin'3®

Legend )
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138 Monterey County Water Resources Agen#gNTEREY COUNTY GROUNDWATER MANAGEMENT PLAN,
Appendix H(2006)
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Figure 3:Contour and crossection views of the San Ardo Oil Fieft?
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139 CaLIFORNIA OIL AND GAS FIELD VOLUME Il i SOUTHERN, CENTRAL COASTAL, AND OFFSHORECALIFORNIA OIL
AND GAS FIELDS, DEPARTMENT OFCONSERVATIONDIVISION OF OIL, GAS, AND GEOTHERMAL RESOURCE448
(1992), available at ftp://ftp.consrv.ca.gov/pub/oil/publications/Datasheets/Dtasheet_vol_2.pdf.
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Figure 4:Fresno Sole Source Aquifer Recharge Af€a

140 GROUNDWATER, U.S.ENVIRONMENTAL PROTECTIONAGENCY, REGION IX,
https://www3.epa.gov/region9/water/groundwater/ssa. st visited Oct20,2016)
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