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Abstract

SB4 interim regulations requiring a well-specific or area-specific Groundwater Monitoring Plan (GMP) for all well stimulation treatments
(hydraulic fracturing and acid stimulations) that penetrate an USDW are being implemented by DOGGR until July 2015 when the State Water
Resources Control Board (SWRCB) will become the lead agency for SB4 GMPs. Emergency regulations were introduced in January 2014, and
then readopted in July 2014; final regulations from DOGGR will be implemented in July 2015 but will not include GMPs. The regulations
regarding GMPs will become the responsibility of the SWRCB in July 2015; the upcoming changes are unknown to those trying to meet the
regulatory requirements. Complying with the regulatory requirements has been a challenge for oil companies and regulators alike. Developing
a hydrogeologic model is difficult when data on water wells, including their location, completion details, and groundwater analytical results are
not public information. Calculations from electric logs to determine the base of the USDW, water with a Total Dissolved Solids concentration
of less than 10,000 ppm, is of questionable accuracy. Scanned formation water analytical data available on the DOGGR web site is often of
questionable quality and it is difficult to determine where and how the water samples were collected. Drilling and constructing a deep
groundwater monitoring well with an oil drilling rig is fast and efficient but difficult when the companies do not have the required C-57
licensed contractor on staff. Determining the interval to perforate above the depth of protected water requires log interpretation, again with an
uncertain margin of error. Collecting groundwater samples from deep monitoring wells is new to the groundwater sampling technicians. We
have successfully used HydraSleeves, but not without breaking some of them in the process. Analytical laboratories need approximately 3.5
gallons of groundwater to run the required tests. Most laboratories cannot perform the radionuclide analysis. Discussions with the laboratory
are important to ensure that the radionuclide results will be expressed in the required units, piC/L. Finding and meeting with neighboring water
well owners to request permission to sample their water wells adds an important public relations aspect to the challenge.
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CHALLENGES

. REGULATIONS

2. GROUNDWATER DATA AVAILABILITY

3. IMPLEMENTATION
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SB4 Regulations - quick review

SB4 became law on September 20, 2013

Rulemaking was rushed by DOGGR, interim
rules were published in January 2014

Readopted rules were published on June 27,
2014

Emergency regulations allowed the interim
rules to stay in effect until July 2015

In July 2015 the State Water Board will be the
agency responsible for reviewing and
approving GMP’s
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Does the planned Well Stimulation Treatment
(WST) require a GROUNDWATER
MONITORING PLAN (GMP)?

» GROUNDWATER with a TDS content <10,000
ppm is Protected Groundwater

PROTECTED GROUNDWATER* =
GMP
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Many operators have proven the absence of protected water.

Index of ftp://ftp.consrv.ca.gov/pub/oil/SWRCBE Concurrence Letters and Groundwater
Monitoring Exemption Documents Directory/

", Up to higher level directory

Name Size Last Modified
|1 Aera 5. Belridge Field porition of Section 21, T295 RZ1E 3/30/2015  9:15:00 AM
|) Aera_N. Belridge Field_Sections 1,2, 35, & 36 77272014 1:11:00 PM
|| Aera_5. Belridge Field_Sections 2 8 29 6/2/2014 11:22:00 A
|| Aera_5. Belridge Field_Sections 28, 33, & 34 6/10/2014  4:49:00 PM
| Breitburn_Dow Chanslor Lease_M. & 5. Belridge Fields 6/23/2014  1:44:00 PM
|} Ouy of Elk Hills Field 240 acres in M portion of Section 33R 12/16/2014  2:41:00 PM
|} Oy of Elk Hills Field 260 acre portion of Section 24R 8/7/2014 3:08:00 PM
|} Oy of Elk Hills Field 445 acre portion of Section 20R 9/25/2014  2:02:00 PM
|} Oy of Elk Hills Field 535 acre portion of Section 23R 8/7/2014 3:08:00 PM
|} Oy of Elk Hills Field approx 626 acre portion of Section 22R 9/25/2014  2:02:00 PM
|| Omy of Elk Hills Field Morth Half of Section 34R 6/23/2014  1:4500 PM
|| Omy of Elk Hills Field Section 28R 6/23/2014  1:46:00 PM
|| Owy of Elk Hills Field Section 29R. 9/25/2014  2:02:00 PM
|| Omy of Elk Hills Field Section 315 12/16/2014  2:41:00 PM
|| Owy of Elk Hills Field Section 325 1/23/2015 21900 PM
|| Omy of Elk Hills Field Section 36R. 9/25/2014  2:02:00 PM
|1 Oy of Elk Hills Field Scuth Half of Section 34R. 8/71/2014 3:06:00 PM
|| Oy of Elk Hills Filed Section 27R 8/71/2014 3:08:00 PM
|1 Seneca_Cealinga Field_Section 2 811 0,/25/2014  3:08:00 FM
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PREPARING THE GMP

How do we find out if there is prorecred groundwater?

Publicly available data sources

DOGGR (District 4)

DWR: Water Data Library and Groundwater
Information Center

CASGEM
GAMA
Geotracker

County agencies (confidentiality problems!)




DOGGR District 4 Formation Water
Analyses

Departmen
COns’e’ryafion

Information Online Data For Operators Education Injection Geothermal

DOGGR

@ Welcome to the Division of Oil, Gas & Geothermal Resources

The Division oversees the drilling, operation. maintenance, and plugging and abandonment of oil. natural gas, and
geothermal wells. The regulatory program emphasizes the wise development of oil, natural gas, and geothermal resources

in the state through sound engineering practices that protect the environment, prevent pollution, and ensure public safety.
o ision of Oil Gas and Geothermal Resources
Geothermal - View geothermal maps, download geothermal forms and publications, access GeoSteam data, and locate
geothermal district offices.
© Well Stimulation Treatment

Underground Injection Control (UIC) News and Information © Well Finder
© Construction Site Review
EMERGENCY RULEMAKING: AQUIFER EXEMPTION COMPLIANCE SCHEDULE
REGULATIONS © Division Contacts
© Career Opportunities

On April 2, 2015, the Department of Conservation noticed its intent to propose the adoption of emergency
regulations necessary to protect public health, safety and the environment, and to bring California’s Class Il © Forms
Underground Injection Control program into compliance with the federal Safe Drinking Water Act. This action is -
being taken in accordance with Government Code sections 11346.1 and 11349.6 of the California Administrative
Procedures Act. These regulations will be submitted to the Office of Administrative Law (OAL) on April 9, 2015,

]

In Case of Emergency

with an intended effective date of April 20, 2015. © Laws/Regs and MOUs/MOAs
To access the Notice of Proposed Emergency Rulemaking Action and the Text of the Proposed Emergency © GlS/Maps
Regulations, please click here . o Online Prodiiction

and Injection

Online Well Record Search

If you wish to comment on proposed emergency regulations, you must submit the comment directly to OAL within
five calendar days of OAL's posting of the proposed emergency regulations on the OAL website. You may submit
comments on proposed emergency regulations to:

o

© Pre 1977 Production and Injection Scanned
Documents

Mail:

OAL Reference Attorney

300 Capitol Mall, Suite 1250
Sacramento, California 95814

Fax: (916) 323-6826 E-mail: staff@oal.ca.gov

Related Links

When you submit a comment to OAL, you must also submit a copy of your comment to the Department:




DOGGR Formation Water Geochemical Analysis
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Each formation water analysis has
to be checked to determine if it is
reliable.

CSUB is working on this database
for DOGGR.



California DWR - Water Data Library &
Groundwater Information Center

& Groundwater Information

€ | A hitps:/gis.water.ca.gov/app/groundwater/ C | O marstons valencia > B8 ¥ A O =

jow to create number... &% Cal-Atlas Download 8§ San Joaquin Valley AP... @ Getting Started Online Project Manag...

Most Visited < Timesheet Login 2 California Ol Gas, and... /. O, Gas & Geothermal... # Online Conversion - C... il San Joaquin Valley Al

Sn—— £ -
California Department of Water Resources Depth Below Ground
Groundwater Information Center R —————
Map Interface These layers show the depth to pa
groundwater below the ground surface
R < s Help! and are based on water level
Data Bolindanes:|ibisclaimer: measurements collected from wells.
— Level Water level measurements are filtered
Select Data Type: based on measurement date and well

construction information (where available)
and are intended to approximate

levels in the to
uppermost semi-confined aquifers.

© Depth Below Ground
© Groundwater Elevation
© Change in Groundwater Level

Choose Time Period: Measurements are values collected from
2014 +| Select Year wells WhllE- the contours and colon: rarvzp
layers provide a smoothed approximation
of the groundwater level “surface” based L

on the measurement data. Note that the
measurement values may not exactly
match the contour or color ramp values
because of surface and contour smoothing
process.

Spring v Select Season
04102014 ~ Select Range
{Change in Groundwater Level Only)

Show Data Layers:
Measurements
Contours

[71 Color Ramp

Depth information is represented in feet
below the ground surface. Increasing
values indicate increasing depth to
groundwater (or deeper/lower water

Legend: levels). Negative values indicate that the
Measurements groundwater level is above ground surface.|
Depth Below Ground
Layer Attribute Explanation:
Contours Site Code: Unique Well ID
— FG)::[:J;‘: i“;:;ir Local Well Name: Well ID defined by local —
agency or well owner
SecondagyContour State Well Number: DVR State Well
Color Ramp Number

'WCR Number: Well Completion Report
number (DWR form 188)

Well Use: Intended use of well

Msmt Date: Date water level measurement
was collected

Msmt Agency: Agency that collected the
water level measurement

WSEL: Groundwater Surface Elevation

o 0 feet (ground surface)

. 400 feet below ground surface

® Subsidence




CASGEM

CASGEM &5

W Groundwater Elevatio... %

| Q. casgem data download >l B8 ¥ A O =

€ @ https//w g ter.ca.gov/oss/(S(p /Default.aspx

Kern GIS {_} Online Project Manag...

How to create number... &% Cal-Atlas Download 8 San Joaquin Valley AP... @ Getting Started

[8) Most Visited < Timesheet Login 7 California Oil, Gas, and... 4. Oil, Gas & Geothermal... #) Online Conversion - C...

% |DEPARTMENT oF
GOV WATER RESOURCES
*CASGEM

] x
[CASGEM  Online System

Log In

Username (Email) *
Password * |

Forgot password?
Self Register

Conditions of Use | Privacy Policy
Copyright © 2010 State of California
w7201




GAMA - Groundwater Ambient
Monitoring & Assessment Program

Sources of data:
» California Department of Public Health

» California Department of Water Resources

» California Department of Pesticide Regulation
» USGS

» Lawrence Livermore National Laboratories

» Private Well Analytical Data

GeoTracker GAMA well locations are not accurate.




ImnpeIal [CoPH] [DPR] [DWR] [EDF] [USGS] [USGSNWIS] [ALL DATA]

INyO icorii [DWR] [EDF1 [USGS] [USGSNWIS] [ALL DATA)
Kern [corH) [DPR] [DWR] [EDF] [LLNL] [USGS] [USGSNWIS] [ALL DATA}

Downloading information  Kings ce o o o wsss ssssus weoms

Lassen icorh [DPR] [DWR] [EDF] [USGS] [USGSNWIS] [ALL DATA]

l ne Annalae ~rous rmoos sy rmmer nians niese cAcAnANCY 1A

GAMA data can be downloaded for use in

other software programs.
Downloads are comma delimited text files
GAMA text file for Kern Co. is 127,930 KB
GAMA Problems well ID’s

and approximate well locations




ONE WELL, DIFFERENT NAMES

GAMA: 1500063-001
USGS: 354634119401301

» CASGEM: 344779N1192479W0O01

» STATE WELL NUMBER: 28525E23JO001M
» LOCAL DESIGNATION: Furrow #1

» COUNTY: 28S/25E - 23]

1 | 02NfO3E-08AQ1M




County and Water Agency Data

Water Code Section 13752 - Well completion reports are
CONFIDENTIAL

Some County agencies will provide a list of well owners
and the well parcel numbers

Some will provide analytical data

Data can be released by agencies only ‘for the purpose of
conducting a study’

Data can be requested from the well owner privately or
through a form provided by DWR




Finding water wells...... DWR Water Data Library -
inaccurate locations




Search for wells: Google earth




Field Check
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Planning the ‘Plan’ - an example

USGS wells,
CASGEM

(® Existing Water Wells
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TITLE:

5B4 Wel Stimulation Treatment Groundwater Monitoring Plan

[ 24 mile Radius
N R

i

PREPARED BY: | s LOCATION:| NorthWest Lost Hills
Consultants, Inc.
COMPANY: Bayswater County: Kem
DRN.BY: | Josh Meyer |CHK.BY: |CaraCostamagna
SECTION/TOWNSHIP/RANGE Sec 20 T255 R20E

DATE:

10/21/2014

SCALE:

1:24,000




Existing groundwater quality data
to document in the GMP

Search groundwater databases (GAMA - Geotracker)
Phone USGS and other agencies

Carefully check literature and published information
Look at e-logs, calculate depth to protected water

Background groundwater quality data is important to protect the

oil field operator from pre-existing conditions
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Collect water quality data

Perforation |

S/T/IR
APl Number Well # Field Depth
(MDB&M) P
(feet)
030-25612 65l-20 NWLH 20/T25S/R20} ,:I 762-962
029-19923 2 NWLH 33/T325$/R2 E 2079-3177

USGS WW 025S020E30A001M NWLH 30/T25S/R19 l-\

USGS WW 025S020E30A002M NWLH 30/T25S/ R20 .\‘.\

USGS WW 025S020E30A003M NWLH 30/T25S/ R20E

137-155

211-221

99-109

USGS WW 025S020E30A004M NWLH 30T25S/ R20E \ Holocene

The USGS monitoring wells contain water with a
TDS < 10,000 ppm




lllustrate water quality on a cross section
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Show groundwater flow direction

300 1
* N SRP 5R®roposed Monitoring Well
®
81-19
63-19
190 .C-20
21
15 25
D-21
L]
.20-1
21-2
21-3
L]
21-1
L]
Twisselman Rd 8
ZS i
Sources Esn‘_@é’tg%\e HERE, TomTom, Intermap, increment P Corp., 0 0.15 0.3 0.6 Miles
Japan, METI, Esri China (Hong Kong), swisstopo, and the GIS User Comir] |} + + + + + { e
GIS user community
|
- TITLE: SB4 Well Stimulation Treatment Groundwater Monitoring Plan
Legend : - ‘ |
® 651-20 Injection Well PREPARED BY: M@ghlLOCATION:i North West Lost Hills Oil Field
—— H2X-20RDPath  © H2x-20RDBH |___| 1500 ft Buffer Consultants, Inc.
|COMPANY:| Salt Creek Oil, LLC |County: Kem
Y  H2X-20 OH H2X-20 OH Path @ Existing USGS Monitoring Well ! ! !
. DRN.BY: | Joshua Meyer | Jane McNaboe
@ H2X-200H BH E 500 ft Buffer @ Groundwater Monitoring Well SECTION/TOWNSHIP/RANGE T25S/R20E - SEC 20
DATE: 11/13/14 |SCALE: 1:8,000




Finding the well owner -
Public Relations

Found property owner name from County
Records
Phoned farming company repeatedly, no

response
Oil field operator finally found farming foreman
and was able to get a contact name and number.

Well owner gave the operator permission to use
the water well as a groundwater monitoring well,

and as a water supply well.




Monitoring well installation

- - T - SIS ST A ST B N
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Legend TITLE: SB4 Well Stimulation Treatment Groundwater Monitoring Report
H3X_20 BHL H5X_20 BHL —— H3X_20 Well Path SaltCreek MW 1 Addtional 1000 Buff H
¢ ¥ ok s, s S s | erepare ay:| ENVIFO TECh |Locarion: North West Lost Hills Ol Field
A H3X_20THL A HSX_20 THL Hex_20 WellPath @  SRP5 Existing MW [_] GWMP Standard Buffer m
H4X_20BHL @ HBX_20 BHL —— H5X_20 Well Path DOGGR Well Status Itar s, COMPANY: | SaltCreek Oil, LLC |County: I Kem
H4X_20 THL A HBX_20 THL —— HBX_20 Well Path GISSymbol Groundwater Flow
@ H7X_20BHL —— H7X_20 Well Path @  Active Direction DRN.BY: Joshua Meyer
A HTX_20 THL = Idle SECTION/TOWN SHIPRANGE T255/R20E - SEC 20
Plugged DATE: 26-Jan-15 ‘SCALE: ‘ 19,000




Monitoring well installation...

Cannot permit the monitoring well through
DOGGR. MW’s have to be permitted with a
County Agency

MW’s must be drilled by a C-57 licensed
contractor

Water well drilling company are not available
(due to the drought), are expensive, work
daylight hours only

May have difficulty reaching the depth
needed
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Groundwater Sampling

Traditional three volume purge
vs. HydraSleeve no purge

The required analytical
suite is extensive, the
lab needs about 3.5
gallons of groundwater

Note that 1
HydraSleeve

only retrieves1.5 to

2 liters of groundwater




Volume of groundwater needed for one analytical suite.
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Summary

SB4 GMP are difficult to develop due to the
lack publicly available data.

If no water wells are available or suitable for
use as a monitoring well, monitoring well
installation is expensive.

Groundwater sampling is difficult in some
cases due to the depth and the amount of
water needed by the laboratory.
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