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Black Rock Geothermal LLC
v 4124 NW Urbandale Drive
Urbandale, IA 50322

Jon Tryjillo
General Manager, Geothermal Development

December 18, 2023

Colorado River Basin Regional Water Board
Land Disposal Unit

c/o Jose Cortez

73-720 Fred Waring Drive Suite 100

Palm Desert, CA 92260

RE: Report of Waste Discharge and Application for Black Rock Geothermal Project
December 2023 Updated ROWD Application Package

Dear Jose Cortez,

Black Rock Geothermal LLC (Applicant), an indirect, wholly owned subsidiary of BHE Renewables, LLC,
submits this Report of Waste Discharge (ROWD) and Form 200 Application for the Black Rock
Geothermal Project (BRGP) within the Salton Sea Known Geothermal Resource Area located near
Calipatria, Imperial County, California. The BRGP is an 87 megawatt (gross) and 77 megawatt (net)
renewable geothermal power plant and related facilities, including generation tie-line, fluid and steam
handling facilities, solids handling system, Class II Surface Impoundment, service water pond, stormwater
retention basin, and process fluid injection pumps, in addition to geothermal production and injection wells
and pipelines that will be permitted by Imperial County.

Changes to BRGP since the last application package submitted to Colorado River Basin RWQCB May 24,
2023, are described in the list below. Additionally, updated ROWDs and Detection Monitoring Plan (DMP)
are submitted with redline to emphasize changes.

e Stormwater retention basin relocation and split into two separate basins on the north and south
boundaries of the proposed project site. Retention basin capacity is slightly increased as a result.

e Overall project site grading and drainage altered to guide site runoff towards new drainage inlet
locations and new stormwater retention basin locations.

e Project site infrastructure general arrangement refinements.

We look forward to working with the Regional Water Quality Control Board staff during the review of
these application materials and the issuance of the Waste Discharge Requirements. Please contact Anoop
Sukumaran at (760) 348-4275 (email address: Anoop.Sukumaran@calenergy.com) or Joey Velasquez at
(503) 929-8989 (email address: joey.velasquez@jacobs.com) if you have any questions or if you need
additional information.

Sincerely,

Yy

General Manager, Geothermal Development

cc: Zak Owens/CRBRWQCB - Zakary.Owens@waterboards.ca.gov


mailto:Zakary.Owens@waterboards.ca.gov

Attachment A: State of California Regional Water Quality
Control Board - Application/Report of Waste Discharge
General Information Form 200




CALIFORNIA ENVIRONMENTAL
PROTECTION AGENCY

D

State of California
Regional Water Quality Control Board

APPLICATION/REPORT OF WASTE DISCHARGE

GENERAL INFORMATION FORM FOR
WASTE DISCHARGE REQUIREMENTS OR NPDES PERMIT

A. Facility: l. FACI LI TY | NFORVATI ON
Name:
Black Rock Geothermal Project
Addr ess:
Boyle Road and McKendry Road
dty: Count y: Sate: Zi p Code:
Calipatria Imperial CA 92233
Cont act Person: Tel ephone Nunber :
Anoop Sukumaran 760-348-4275
B. Facility Owner:
Nane: Omner Type (Check One)
Black Rock Geothermal LLC 1 [] rodivi dua 2 [] corporation
Addr ess: 3 I:I Governnental 4 I:l Par t ner shi p
7030 Gentry Road Agency
aty: Sate: Zi p Code: 5 El aher: LLC
Calipatria CA 92233
Cont act Person: Tel ephone Nunber : Federal Tax I D
Jon Trujillo 760-348-4275 95-3694478

C. Facility Operator (Theagency or business, not the person):

Name: Qper ator Type (Check One)
Black Rock Geothermal LLC 1 [] tndivi dual 2 [] corporation
Address: 3 Governnental 4 I:l Part ner shi p
7030 Gentry Road Agency
dty: Sate: Zi p Code:
Calipatria CA 92233 5 [O] aher: LLC
Cont act Person: Tel ephone Nunber :
Jon Truijillo 760-348-4275
D. Owner of the Land:
Name: Onner Type_(Check One) )
Magma Power Company 1 D I ndi vi dual 2 I:l Cor por ati on
Addr ess: 3 Governnental 4 Par t ner shi p
7030 Gentry Road D Agency I:l
aty: Sate: Zi p Code:
Calipatria CA 92233 5 El aher: LLC
Cont act Person: Tel ephone Nunber :
Jon Truijillo 760-348-4275
E. AddressWhereLegal Notice May Be Served:
Addr ess:
7030 Gentry Road
dty: Sate: Zi p Code:
Calipatria CA 92233
Cont act Per son: Tel ephone Nunber :
Anoop Sukumaran 760-348-427
F. Billing Address.
Addr ess:
7030 Gentry Road
dty: Sate: Zi p Code:
Calipatria CA 92233

Cont act Person:
Anoop Sukumaran

Tel ephone Nunber :
760-348-4275

For m 200( 6/ 97)




CALIFORNIA ENVIRONMENTAL State of California
PROTECTION AGENCY Regional Water Quality Control Board

APPLICATION/REPORT OF WASTE DISCHARGE

\‘.' GENERAL INFORMATION FORM FOR

WASTE DISCHARGE REQUIREMENTS OR NPDES PERMIT

1. TYPE OF DISCHARGE
Check Type of Discharge(s) Described in this Application (A or B):

[0] A.WASTE DISCHARGE TO LAND [ ]B. WASTE DISCHARGE TO SURFACE WATER

Check all that apply:

L] ?Pergterrsmteir?{“gﬁgi%fos%ovsglagmater [[] Anima Waste Solids [] Animal or Aquacuitural Wastewater
Cooling Water [ ] Land Treatment Unit [] Biosolids/Residual

|:| Mining [ ] Dredge Materia Disposal [ ] Hazardous Waste (see instructions)

[] waste Pile [O] surface Impoundment [ ] Landfill (see instructions)

|:| Wastewater Reclamation |:| Industrial Process Wastewater I:l Storm Water

[ ] Other, please describe:

[11. LOCATION OF THE FACILITY

Describe the physical location of the facility.

1. Assessor's Parcel Number(s) 2. Latitude 3. Longitude
Facility: 020-110-008 Facility: 33.1683062 Facility: -115.6253871
Discharge Point: 020-110-008 Discharge Point: 33.167128 Discharge Point: -115.628753

V. REASON FOR FILING

[0] New Discharge or Facility ] Changes in Ownership/Operator (see instructions)
[] Changein Design or Operation [ waste Discharge Requirements Update or NPDES Permit Reissuance

[] Change in Quantity/Type of Discharge [_]Other:

V. CALIFORNIA ENVIRONMENTAL QUALITY ACT (CEQA)

Name of Lead Agency: _California Energy Commission

Has a public agency determined that the proposed project is exempt from CEQA? |:| Yes EI No

If Yes, state the basis for the exemption and the name of the agency supplying the exemption on the line below.
Basis for Exemption/Agency:

Has a " Notice of Determination” been filed under CEQA? |:| Yes El No
If Yes, enclose a copy of the CEQA document, Environmental Impact Report, or Negative Declaration. If no, identify the
expected type of CEQA document and expected date of completion.

Expected CEQA Documents:
E EIR |:| Negative Declaration Expected CEQA Completion Date; _2nd Quarter 2024

For m 200( 6/ 97)



CALIFORNIA ENVIRONMENTAL State of California
PROTECTION AGENCY Regional Water Quality Control Board
Q APPLICATION/REPORT OF WASTE DISCHARGE

GENERAL INFORMATION FORM FOR
WASTE DISCHARGE REQUIREMENTS OR NPDES PERMIT

VI. OTHER REQUIRED INFORMATION

Please provide a COMPLETE characterization of your discharge. A complete characterization includes,
but is not limited to, design and actual flows, alist of constituents and the discharge concentration of each
constituent, alist of other appropriate waste discharge characteristics, a description and schematic drawing
of all treatment processes, adescription of any Best Management Practices (BMPs) used, and adescription
of disposal methods.

Also include a site map showing the location of the facility and, if you are submitting this application for an
NPDES permit, identify the surface water to which you proposeto discharge. Pleasetry to limit your maps
to ascale of 1:24,000 (7.5 USGS Quadrangle) or a street map, if more appropriate.

VIl. OTHER

Attach additional sheetsto explain any responses which need clarification. List attachmentswith titles and dates below:

You will be notified by a representative of the RWQCB within 30 days of receipt of your application. The notice will state if your
application is complete or if thereisadditional information you must submit to complete your Application/Report of Waste Discharge,
pursuant to Division 7, Section 13260 of the California Water Code.

VIIl.CERTIFICATION

"1 certify under penalty of law that this document, including all attachments and supplemental information, were prepared under my
direction and supervision in accordance with a system designed to assure that qualified personnel properly gathered and evaluated the
information submitted. Based on my inquiry of the person or persons who manage the system, or those persons directly responsible for
gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and complete. | am aware
that there are significant penalties for submitting false information, including the possibility of fine and imprisonment."
Jon Trujillo

Title: GM, Geothermal Development

4 % December 18, 2023
Z

Print Name:

Signature:

Date:
e

FOR OFFICE USE ONLY
Date Form 200 Received: Letter to Discharger: Fee Amount Received: Check #:

For m 200( 6/ 97)
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Report of Waste Discharge for Black Rock Geothermal Power
Project
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1.0 Introduction

Magma Power Company is proposing a new geothermal power facility known as Black Rock
Geothermal Power Facility (Black Rock). This power facility is designed for approximately 87
megawatts (MW) of maximum continuous rating and approximately 77 MW of expected net
output. Black Rock is located approximately 7 miles northwest of Calipatria and 8 miles
southwest of Nilan in Imperial County, California (Figure 1) and (Figure 2). The project site is
owned by Magma Power Company and will be operated by Black Rock Geothermal LLC, both
wholly owned subsidiaries of BHE Renewables. The project site will be located on approximately
55 acres of a 155-acre parcel (APN: 020-110-008) with average elevation of 232 feet below
mean sea level (msl) (Landmark Consultants, Inc., 2022). Identifiable parcel boundaries are
Boyle Road to the east and McKendry Road to the North. An approximate 9-foot-high
embankment (elevation 223-80223.50 ft below msl) north of the project site and approximate
6-foot-high embankment (elevation 223.86223.50 ft below msl) west of the project site
separate Black Rock from the Salton Sea.

Black Rock is in the vicinity of existing geothermal power facilities which harness the Salton Sea
Known Geothermal Resource Area. Five geothermal production wells are planned on the 155-
acre parcel, all geothermal brine will be piped (above ground) to the smaller 55-acre footprint
Black Rock facility and processed onsite. Geothermal brine is a mixture of steam and hot water
which carries various dissolved minerals due to reactions with reservoir rocks at high
temperatures. Geothermal brine has a temperature of 210 — 500 °F and will flash steam when
released to atmosphere. Dissolved minerals within geothermal brine consist primarily of
chloride, sodium, calcium, and potassium. Other minerals such as zinc, manganese, iron, and
silica are also dissolved in geothermal brine. Once above ground, Geothermal brine will be
routed to a series of separators each operating at different pressures to divert steam to a turbine
and subsequent condenser. Geothermal brine which is not diverted to the turbine, flows to
primary and secondary clarifiers. The effluent of these clarifiers is considered spent geothermal
brine. Spent geothermal brine has a higher concentration of minerals and relatively lower
temperature compared to geothermal brine. Spent geothermal brine will be disposed through
underground injection wells regulated by California Department of Conservation, Geologic
Energy Management Division (CalGEM). Additional spent geothermal brine management
includes a Class Il surface impoundment (brine pond) for temporary storage of spent
geothermal brine. Power generation infrastructure includes turbine generator, cooling tower,
rock muffler, water tanks, pipelines, and power substations. A complete site layout detailing
proposed infrastructure and respective locations is included in Figure 3 (General Arrangement
Drawing).

2.0 Site Characteristics

The property is primarily flat terrain and is currently used for Bermuda grass crop. The climate in
the region is arid with extreme summer temperatures above 100 °F. Rainfall is typically between
2 — 4 inches per year with winter months, December through February, receiving the most
precipitation and April through June receiving the least precipitation (Table 1).
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Table 1: Average monthly precipitation measured at nearby community Niland, California from
2000 -2022.

Precipitation | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
Average
(inches)
Source: (California Water Watch, 2023)

0.56 | 0.54 | 0.36 | 0.08 | 0.04 | 0.01 | 0.19 | 0.33 | 0.25 | 0.24 | 0.25 | 0.53

2.1 Geological Setting

The project site is located in the Salton Trough region of the Colorado Desert. The Salton Trough
represents the northward extension of the Gulf of California with soils predominantly of tabular
silt, sand, and clay. A sub surface investigation was performed in September 2022 by Landmark
Consultants Inc. revealing silty clays loams from O to 5 feet below ground surface (bgs) and
loose to medium dense silty sands, silts, and silty clays from 5 to 35 feet bgs. Below 35 feet, soils
consist of loose to dense silty sands interbedded with stiff clays (Landmark Consultants, Inc.,
2022). Boring logs down to 76 feet (maximum exploration depth) are included as Appendix B.

2.2 Groundwater

The project site is located in the Imperial Valley Basin groundwater region. The Imperial Valley
Basin has two major groundwater aquifers separated by a semi-permeable aquitard with an
average thickness of approximately 60 feet and maximum thickness of approximately 280 feet.
The upper aquifer is recharged via percolation from irrigation and precipitation with an average
thickness of 200 feet and maximum thickness of 450 feet (California Department of Water
Resources, 2004). In September 2022, groundwater was encountered 6 feet bgs at the proposed
project site (Landmark Consultants, Inc., 2022). Groundwater levels are relatively stable,
typically fluctuating 1.0 — 1.5 feet from the average as observed at nearby monitoring wells. The
lower aquifer has an average thickness of 380 feet and maximum thickness of 1,500 feet
(California Department of Water Resources, 2004). Groundwater beneficial uses in this area are
municipal supply for local communities and industrial supply (non-specific). Groundwater
quality varies across the Imperial Valley Basin and is likely diluted from freshwater irrigation.
Nearby monitoring wells east of the proposed facility have average background with high TDS
concentrations (Table 2).

Table 2 Nearby groundwater monitoring well background water quality data.

Parameter Groundwater Concentrations ['] Unit
Temperature 23-40 °C
pH 6.1-7.3 pH unit
Conductivity 5,000 - 68,000 pS/cm
Total Dissolved Solids 4,000 - 56,000 mg/L
Arsenic 1.0-55 pg/L
Barium 40-770 pg/L
Cadmium 0.05-13 pg/L
Lead 0.04- 36 Ha/L
Zinc 1.7-210 ug/L

[ Groundwater concentrations are representative of most recent 5-years of monitoring from existing
Region 2 Vulcan and Del Ranch Facility, fluctuations above and below the average are common.

-3-
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2.3 Surface Water

The Salton Sea is the nearest surface water which currently appears 1,900 feet north of the
property and 0.5 miles west of the property at 239 feet below msl. From 2003 to 2023, surface
water elevations have decreased from 228 to 239 feet below msl (United States Geological
Survey, 2023). Surface water elevations in the Salton Sea are dependent on precipitation, local
irrigation runoff and recharge from small regional rivers. An 8-foot berm with maximum
elevation 223-8223.5 feet below msl separates the Salton Sea from the property. Additionally,
an irrigation canal on the east side runs adjacent to the property along Boyle Road. The Colorado
river is 53 miles east of the property.

3.0 Project Characteristics

Geothermal brine will flow above ground without pumping to the steam handling system (Figure
4). The steam handling system consists of three separators in series, each operating at different
pressures to divert steam to the turbine. Geothermal brine which is not diverted to turbine is
depressurized and flows to the primary and secondary clarifiers to remove suspended solids that
precipitated upstream. Flocculation assists in settling of solid in the clarifiers. Each clarifier is
also equipped with an emergency overflow which is routed to the brine pond. Flocculated solids
are sent to a filter press for solids to be dewatered prior to offsite disposal at a permitted facility.

3.1 Steam Turbine Generator and Condenser

Approximately 2,600 gallons per minute (gpm) of steam is to be fed to the steam turbine
generator and condenser. Additionally, approximately 120,000 gpm of cooling water is
continuously circulated between the condenser and the cooling tower. Condenser effluent liquid
flows to a hot well pump and is either routed to the cooling tower or joined with the spent
geothermal brine. Once combined, the spent geothermal brine is either reinjected into the
formation or temporarily stored in the brine pond.

3.2 Air Emission Control

Process and wash water from the abatement device will be routed to the facility conveyance
system or injection wells. Air emissions associated with this facility are regulated by the
California Air Resources Board and Imperial County Air Pollution Control District.

3.3 Production Wells

Five production wells are planned for this facility on three different well pads which will be
located on the north, west, and southwest border of the property (APN: 020-110-008). The
guiding principles used for Black Rock production wells are:

e Production wells would be located near known production areas.

e Sufficient spacing between production and injection wells to prevent thermal
breakthrough of injection fluid.

e Production wells are located to minimize production impacts to existing geothermal
projects.

e Adequate well spacing to support generation for project life.
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e Well pads when possible, will support multiple directionally drilled wells to limit impact
on surface lands.

3.4 Injection Wells

Seven offsite injection wells are planned for this facility on fewrthree different well pads located
approximately one to two miles south on various properties (APNs: 020-110-031, 020-110-
043, and 020-110-029). No injection wells will be located on the facility property APN: 020-
110-008. The injection wells include five wells for spent geothermal brine, one well for
condensate, and one well for aerated fluid. All fluid injections will take place in accordance with
CalGEM requirements.

3.5 Site Drainage
The property is to be fully surrounded by a 6 to 9-foot-high embankment with top of berm
elevation 223-8223.5 feet below msl preventing any exterior surface water runoff from entering
the project site or any interior runoff from exiting. Eteven-Seven drainage inlets are spaced
across the interior property for stormwater management. Atl-drairage-irtetsflowto-a-5-+9-
i e e A i e

to either a north or south stormwater retention basin. The combined storage capacity of the two

stormwater retention basins is 5.90-million-gallons designed for 100-year storm conditions. The
project site is relatively level with a slight slope guiding runoff to drainage collection inlets or
stormwater retention basins. The retention basins are unlined earthen structures with bottom of
the pond 5-feet bgs. The bottom surface of the ponds will be constructed of 2 feet thick re-
worked and re-compacted native soil from the trim slope. Additional retention basin and
drainage system details are provided in Appendix A and C. All accumulated stormwaters will
evaporate or infiltrate to groundwater. Any potential chemical spills will not flow to stormwater
collection. Instead, potential chemical spills will be routed to a diked area to be pumped out,
characterized, and properly disposed.

3.6 Brine Pond

A 2:924.0-million-gallon brine pond is to be constructed on the west most side of the property.
The brine pond will be used for temporary containment of spent geothermal brine prior to
injection back into the deep geologic formation. Maximum estimated disposal to the brine pond
is 460 gallons per minute with an average annual disposal of 744.6-acre feet per year. Brine
pond containment was designed to meet California Code of Regulations Title 27 Class Il Surface
Impoundment requirements. A triple liner system with leachate collection and removal system
(LCRS) between the primary and secondary liner is proposed (Table 3). The LCRS has eight
cleanout collection sumps with four located at the outside corners and four at the middle low
point of the pond. Cleanout collection sumps are to have a 4-inch perforated pipe drilled per
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Caltrans Specification 68-2.02 and surrounded by pea gravel. Collection trenches run parallel
with the length of the brine pond and have a total approximate capacity of 3,600 gallons. The
LCRS will be operated to prevent liquid accumulation above the secondary liner system. LCRS
will be manually pumped as needed and routed to a 300-gallon above ground tank then
recirculated into the brine pond. A consistent removal schedule from the LCRS will be
established once leakage rates are quantified. In the future, leachate removal may be automated
from collection sumps after construction is complete. Six shallow groundwater monitoring wells
are proposed around the perimeter of the brine pond. Complete drawings of the brine pond,
liner system, cleanout collection, and monitoring well locations are provided in Appendix C.
Anticipated geothermal brine water quality is detailed in along with geothermal brine safety data
sheet in Appendix D.

Table 3: Proposed Liner and LCRS for brine pond from top to bottom.
Section | Section Material
Spent Geothermal Brine
6-inch fiber reinforced concrete
6-inch compacted soil from trim slope
80-millimeter flexible membrane liner (primary liner)
geogrid leachate collection and removal system (LCRS)
80-millimeter flexible membrane liner (secondary liner)
geosynthetic clay liner (GCL), (tertiary liner)
2-feet soil re-worked and re-compacted from trim slope
Native Undisturbed Soil

N oMW IN|=

Solids are expected to precipitate out of the spent geothermal brine and accumulate within the
brine pond. The rate of accumulation is unknown but is expected to be a few tons per year.
Accumulated solids will be removed annually, dewatered in a filter press, and transported to a
permitted offsite disposal facility (Table 4). Solids precipitated out of the brine pond are
anticipated to be designated hazardous and will be disposed of at a permitted facility.

Table 4 Spent Geothermal brine metal solids concentrations.

Constituent Test Results [ Unit
Antimony 125 mg/kg
Arsenic 376 mg/kg
Beryllium 13.4 mg/kg
Cadmium 9.99 mg/kg
Chromium 3.29 mg/kg
Cobalt 419 mg/kg
Copper 231 mg/kg
Lead 268 mg/kg
Molybdenum ND [2! mg/kg
Nickel 1.65 mg/kg
Selenium ND [2! mg/kg
Silver 22.7 mg/kg
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Constituent Test Results [ Unit
Thallium ND (2 mg/kg
Vanadium 7.62 mg/kg
Zinc 387 mg/kg
Mercury ND (2 mg/kg

[l Spent geothermal brine solids test results from a nearby facility sampled on 3/23/2020 using EPA
6000/7000 series methods.
[2IND = Non-Detect

3.7 Water Supply and Fresh Water Pond

The primary water supply (approximately 80%) for the proposed project will be geothermal
brine condensate extracted from steam turbine and condenser. Water from this source is used
exclusively to supply the cooling tower, process scrubber and seal water for mechanical pump
seals. Any additional supply water including source water for a reverse osmosis potable water
system will be sourced from the Imperial Irrigation District (IID) canal. On an annual average
basis approximately 1,125-acre feet per year of water is to be sourced from the IID canal.
Negotiations for the 1ID canal water supply agreement have not been completed. IID canal water
will be diverted to a 7.60-million-gallon freshwater pond. Water Quality data from the IID canal
is included in Table 5. The freshwater pond is proposed on the eastern most area of the property
and is an earthen structure with the bottom of the pond 5-feet bgs. The liner system consists of
an 80-millimeter flexible membrane liner followed by 2-feet of re-worked and re-compacted
soil from the trim slope. A complete drawing of the freshwater pond is included in Appendix A.

Table 5: Water quality parameters for IID canal water supply.

Constituent Concentration ["] Unit
Fluoride 0.44 mg/L
Nitrate (as NO3-N) ND (<0.40) mg/L
Nitrite ND (<0.40) mg/L
Aluminum 57 ug/L
Antimony ND (<6.0) pg/L
Arsenic ND (<2.0) ug/L
Barium 100 pg/L
Beryllium ND (<1.0) ug/L
Cadmium ND (<1.0) ug/L
Chromium (+6) ND (<1.0) ug/L
Chromium (Total Cr) ND (<10) ug/L
Iron ND (<100) ug/L

Lead ND (<5.0) ug/L
Manganese ND (<20) ug/L
Mercury ND (<1.0) ug/L
Nickel ND (<10) Hg/L
Selenium ND (<5.0) ug/L
Silver ND (<10) ug/L
Thallium ND (<1.0) ug/L
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Constituent Concentration [" Unit
Vanadium 3.1 ug/L
Benzene ND (<0.50) ug/L
Ethyl Benzene ND (<0.50) ug/L
Toluene ND (<0.50) ug/L
Vinyl Chloride ND (<0.50) ug/L
Xylenes ND (<0.50) ug/L

I ND = Non-Detect, followed by reporting limit; Source: (Imperial Irrigation District, 2023).

3.8 Use of Hazardous Materials

Hazardous materials will be kept and used onsite as they are essential for maintaining and
cleaning equipment. A complete list of hazardous materials to be kept onsite and their
respective use quantity, and storage location is included in Appendix E.

4.0 Waste Generated During Construction

4.1 Sanitary Waste

Sanitary waste generated during construction will be collected in portable self-contained toilets.
Self-contained toilets will be pumped out regularly by a licensed contractor and transported to a
regulated sanitary wastewater treatment facility.

4.2 Solid Waste

Solid waste generated during construction is primarily expected to be construction debris
including scrap wood, scrap metal, concrete, glass, plastic, paper, calcium silicate insulation, and
mineral wool insulation. All of this waste will be non-hazardous and will be recycled or disposed
of in a Class Il or Class Il landfill. Small quantities of hazardous waste are also expected to be
generated in spent solvents, paints, and adhesives (approximately 10 pounds per month). This
spent hazardous waste will be recycled at a permitted treatment storage and disposal facility.
Excavated soils generated during construction are to be used in construction of the permitter
property berm and aid in construction of freshwater, brine and stormwater pond berms. Excess
materials which are not suitable for backfill will be removed from the site and disposed of at a
proper facility.

5.0 Byproduct Generation During Operation

5.1 Spent Geothermal Brine

During normal operation, spent geothermal brine will be sent directly to injection wells following
the secondary clarifier. During startup or shutdown procedures spent geothermal brine can be
directed to the brine pond for temporary containment and subsequently injected back into the
formation via injection wells. Spent geothermal brine will only be discharged via injection wells
and will not be discharged to the surface. Geothermal brine solids are anticipated to precipitate
due to lower ambient temperatures. Precipitated brine solids will be removed, dewatered, and
transported off site to a permitted disposal facility as needed.
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5.2 Wastewater
All of the following wastewater streams are directed to the Brine Pond and/or to the injection
wells for direct injection into the geothermal reservoir:

e Cooling Tower blowdown (liquids)

e Geothermal drilling wastes (solids and liquids)

¢ Geothermal waste (solids)

e Spent geothermal brine (liquids)

e Geothermal brine precipitates (solids)

e Spills and water from hydro blasting (solids and liquids)

e Wastewater generated from plant cleanups and washdowns, including water collected by
plant conveyance system (liquids)

e Vehicle wash station effluent (liquids)

e Process filtrate from brine pond filter press, geotextile solids-dewatering bags used to
dewater geothermal solids before final disposal, or other mechanical separator Best
Management Practices approved by the Executive Officer (liquids)

e Lime Sump effluent (liquids)
e Effluent from emission abatement equipment (liquids)

5.3 Solid Waste

The primary source of solid waste will be precipitated solids from geothermal brine in the
primary and secondary clarifiers. Solids collected at the bottom of clarifiers will be directed to a
solid dewatering system. It is likely 95% of filter cake from solid dewatering system will be
characterized as non-hazardous and 5% will be characterized as hazardous due to elevated
concentrations of heavy metals. Non-hazardous and hazardous solids will be disposed of at a
suitable offsite landfill in accordance with applicable regulations. Geothermal brine solids from
clarifiers and brine pond precipitates are estimated to be 6,800 tons per year. General refuse and
office waste will be removed by the local sanitation service.

5.4 Sanitary Waste

Sanitary waste associated with employees at the proposed facility will be directed to a septic
tank and subsequent leach field constructed according to Imperial County building code. The
septic tank will be pumped out as necessary.
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McKENDRY ROAD 18" END SECTION PLAN.
McKENDRY ROAD
N / E 6. SITE STORM WATER QUANTITIES:
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z FIELD | LOG OF BORING NO. B-1 LABORATORY
o |uW | 0% SHEET 1 OF 1 > |53
w 7)) S E 22
o (L (enl =22 S 5 | HE>
Z |83 Salok DESCRIPTION OF MATERIAL Z5g| Qo g| OTHERTESTS
» | DO mOo | aong| =0
Z07
9% LL=26% PI=6%
y | /_-* SILTY CLAY/CLAYEY SILT (CL-ML): Brown, very moist, soft,
;{, ] low to medium plasticity
(]
/'/ ,;"
7 ;ﬁ % 2 320
Py
5 SANDY SILT/SILTY SAND (ML-SM): Light brown, wet, loose,
5 with very fine grained sand v 1055| 269
g 5 Saturated 30.6
10
4 101.2 249 ¢=0.25 tsf ®=26°
15 .
21 Medium dense % passing #200 = 58.1%
20
13
[ 1
25 11 SILTY CLAY/CLAYEY SILT (CL-ML): Gray-brown, very moist/
AP 7 4 0.25 saturated, soft, medium plasticity, some very fine grained sand
:/’/ H )
Groundwater was measured at 6 feet at time of drilling.
This is not considered the stabilized groundwater depth
as groundwater may rise to a level higher than that
measured in borehole.
30

DATE DRILLED: 9/27/22 TOTAL DEPTH: 26.5 Feet DEPTH TO WATER: 6.0 ft.

LOGGED BY: A. Gomez TYPE OF BIT: Hollow Stem Auger DIAMETER:  8in.

SURFACE ELEVATION: Approximately -225' HAMMER WT.: 140 Ibs. DROP: 30in.
PROJECT No. LE22199 ]JANI]MARK PLATE B-1




z FIELD | LOG OF BORING NO. B2 LABORATORY
o |uW | 0% SHEET 1 OF 1 > |53
w (7)) = | = 202
o | |an|S 518 %) SE >
2|23 33|08 DESCRIPTION OF MATERIAL ZGE| Q53| OTHERTESTS
n (D0l no|aan oog| =0
7 :/ »
Jb/ = 0n = 0n
yf ! SILTY CLAY/CLAYEY SILT (CL-ML): Brown, very moist, soft, LL=30% Pi=12%
;{, & medium plasticity
o1y
A 1
%72/ 106.6 | 24.8 c=0.21 tsf
[¥ VA
5 SILT/SANDY SILT (ML): Light brown, wet, very loose
1 29.8 | % passing #200 = 97.4%
A 4 <2u=11.7%
7 Saturated, loose, some very fine grained sand 98.7 27.2 | % passing #200 = 86.5%
10 SILTY SAND (SM): Light brown, saturated, loose, with very fine
7 grained sand 26.4
CLAYEY SILT (ML): Light brown, very moist/saturated, firm,
15 low plasticity, some very fine grained sand
LL=27% PI=6%
12 % passing #200 = 92.6%
<2u = 12.4%
SILTY SAND (SM): Light brown, saturated, loose, with very fine
grained sand
20
8 % passing #200 = 40.9%
25 J/,/ A CLAYEY SILT (ML): Gray-brown, very moist/saturated,
AP 7 4 very soft, low plasticity 4o passing #200 = 55.7%
g 97! <24 = 18.0%
Groundwater was measured at 16 feet at time of drilling.
This is not considered the stabilized groundwater depth
as groundwater may rise to a level higher than that
measured in borehole.
30
DATE DRILLED: 9/27/22 TOTAL DEPTH: 26.5 Feet DEPTH TO WATER: 6.0 ft.
LOGGED BY: A. Gomez TYPE OF BIT: Hollow Stem Auger DIAMETER:  8in.
SURFACE ELEVATION: Approximately -225’ HAMMER WT.: 140 Ibs. DROP: 30in.
PROJECT No. LE22199 ]JANI]MARK PLATE B-2




z FIELD LOG OF BORING No. B-3 LABORATORY
O R B Y R T SHEET 1 OF 1 . |E5c
w | = 7)) £ - 20
(AN 7)) =Z(x = [
(@] 2 =) 2 ns 2
A SR T DESCRIPTION OF MATERIAL ZHE| Gz | OTHERTESTS
n (D0l no|aan oog| =0
A AN SILTY CLAY/CLAYEY SILT (CL-ML): Brown, very moist, soft, low to
\ medium plasticity
\ SANDY SILT (ML): Li i i
: Light brown, wet, very loose, with very fine ' a0 o
JA ) 2 grained sand 28.3 Passing #200 = 60.6%
5 ]| 18 SIL_TY SAND (SM): Light brown, wet, medium dense, fine A4 99.8 24.2 Passing #200 = 24.4%
grained sand —
SANDY SILT/SILTY SAND (ML-SM): Light brown, saturated, ' N
1 very loose, with very fine to fine grained sand 30.7 Passing #200 = 57.4%
10 | 33 Medium dense 103.9 23.6 Passing #200 = 49.7%
15 5 _ . ,
5 SILT/CLAYEY SILT (ML): Brown, very moist, firm, low plasticity 30.6 Passing #200 = 94.9%
20 SAND/SILTY SAND (SP-SM): Brown, saturated, loose, .
6 fine grained sand 96.2 22 | Passing#200=39.7%
c=0.04 tsf ®=35°
25
21 Medium dense 22.8 Passing #200 = 10.9%
30 4 FAT CLAY (CH): Dark brown, very moist, soft, high plasticity LL=62% Pl=43%
% passing #200 = 99%
<2u=54.6%
35 . ) . )
6 SILTY SAND (SM): Light brown, saturated, loose, fine grained 28.9 Passing #200 = 82.2%
sand
40 SAND/SILTY SAND (SP-SM): Brown, saturated, very dense,
50/6” fine grained sand 105.6 | 20.4 c=0.02tsf ®=39°
45 .
21 Medium dense 25.7 Passing #200 = 9.5%
50
88 Very dense
1
55 12 2.5 CLAYEY SILT/SILTY CLAY (ML): Brown, very moist, stiff, low to 26.2 LL=23% P1=5%
1] medium plasticity
14
: SILTY SAND (SM): Brown, saturated, very dense, fine grained
60 sand
DATE DRILLED: 9/28/22 TOTAL DEPTH: 76.5 Feet DEPTH TO WATER: 6.0 ft.
LOGGED BY: A. Gomez TYPE OF BIT: Hollow Stem Auger DIAMETER:  8in.
SURFACE ELEVATION: Approximately -225' HAMMER WT.: 140 Ibs. DROP: 30in.

PROJECT No.: LE22199 ]JANI]MARK PLATE B-3a

Geo-Engineers and Geologists




z FIELD LOG OF BORING No. B-3 LABORATORY
o |uW | 0% SHEET 1 OF 1 > |53
A |E|ag|2Z|X2 5 |Gex
Z |83 Salok DESCRIPTION OF MATERIAL ZET| Q53| OTHERTESTS
» | DO mOo | aong| =0
| 50/6" SILTY SAND (SM): Brown, saturated, very dense, fine graded 107.2 | 201 | %Peesiot20n 30.4%
sand B
65 /// SILTY CLAY (CL): Brown, very moist, stiff, medium plasticity
% 12 | 25 946 | 304 6087 tsf
]
f "
.
N
70 /
] Z 15 15 LL=30% PI=16%
i
//
_
& / 5 1.5 103.5 [ 231 ¢=0.31 tsf
7 .
Groundwater was measured at 14 feet at time of drilling.
This is not considered the stabilized groundwater depth
as groundwater may rise to a level higher than that
80 measured in borehole.
85
90
95
100
105
110
115
120
DATE DRILLED: 9/28/22 TOTAL DEPTH: 76.5 Feet DEPTH TO WATER: 6.0 ft.
LOGGED BY: A. Gomez TYPE OF BIT: Hollow Stem Auger DIAMETER:  8in.
SURFACE ELEVATION: Approximately -225' HAMMER WT.: 140 lbs. DROP: 30in.
PROJECT No.: LE22199 ]JANI]MARK PLATE B-3b
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NOTES:

1. PRELIMINARY EARTHWORK QUANTITIES:
CUT =67,746 CY
FILL = 128,863 CY
FLOOD PROTECTION / SITE

CONTAINMENT BERM 2. BALANCE VOLUMES ARE FROM EXISTING GROUND TO
TOP ELEV. = -223 .50 FINISHED GRADE.
TOP WIDTH = 10,0° 3. TOP OF CONCRETE IS -227.0 UNLESS SPECIFIED ON THE
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4”9 HDPE
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Constituent Test Results Unit
Antimony 125 mg/kg
Arsenic 376 mg/kg
Barium 733 mg/kg
Beryllium 13.4 mg/kg
Cadmium 9.99 mg/kg
Chromium 3.29 mg/kg
Cobalt 4.19 mg/kg
Copper 231 mg/kg
Lead 268 mg/kg
Molybendum ND mg/kg
Nickel 1.65 mg/kg
Selenium ND mg/kg
Silver 22.7 mg/kg
Thalium ND mg/kg
Vanadium 7.62 mg/kg
Zinc 387 mg/kg
Mercury ND mg/kg

Geothermal Brine Solids test resutls are from a
nearby facility and were sampled on 03/23/2020
using EPA 6000/7000 Series Methods.




Geothermal Brine

Safety Data Sheet

Section 1: Identification

Product identifier

Product Name e Geothermal Brine
Synonyms e Brine
Product Description e Light brown liquid with fine precipitate. It is a saline solution with traces of other

substances. It will have a Hydrogen Sulfide/Ammonia odor. Under normal conditions, it
has a temperature of 210-500F, and will flash steam when released to the

atmosphere.
Relevant identified uses of the substance or mixture and uses advised against
Recommended use e Brine is released out from the ground (pressurized) and is flashed to obtain steam to

run turbines

Details of the supplier of the safety data sheet
Manufacturer e CalEnergy Operating Corp

7030 Gentry Road
Calipatria, CA 92233
United States
www.calenergy.com

Telephone (Technical) ¢ 760-348-4275 - EHS Telephone No.

Emergency telephone number
Manufacturer e 760-348-4271

Section 2: Hazard Identification

United States (US)
According to OSHA 29 CFR 1910.1200 HCS

Classification of the substance or mixture
OSHA HCS 2012 o Eye Irritation 2 - H319

Label elements
OSHA HCS 2012

WARNING

O

Hazard statements o Causes serious eye irritation - H319

Precautionary statements

Prevention ¢ Wash thoroughly after handling. - P264
Wear eye/face protection , . - P280

Response ¢ IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses,
if present and easy to do. Continue rinsing. - P305+P351+P338

Preparation Date: 16/September/2003 Format: GHS Language: English (US)
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Geothermal Brine

If eye irritation persists: Get medical advice/attention. - P337+P313
Other hazards

OSHA HCS 2012 e Under United States Regulations (29 CFR 1910.1200 - Hazard Communication

Standard), this product is considered hazardous.

Other information

e This product contains trace quantities of naturally occurring radioactive material

(NORM)

Section 3 - Composition/Information on Ingredients

Substances
e« Material does not meet the criteria of a substance.
Mixtures
Composition

Chemical Name Identifiers % LD50/LC50 Comments
Sodium chloride CAS:7647-14-5 18.5% Ingestion/Oral-Rat LD50 « 3000 mg/kg NDA
Calcium chloride CAS:10043-52-4 3% Ingestion/Oral-Rat LD50 « 1 g/kg NDA
Potassium chloride CAS:7447-40-7 1.5% Ingestion/Oral-Rat LD50 « 2600 mg/kg NDA
Carbon dioxide CAS:124-38-9 2000ppm Inhalation-Rat LC50 ¢ 470000 ppm 30 Minute(s) NDA
Manganese CAS:7439-96-5 930ppm Ingestion/Oral-Rat LD50 « 9 g/kg NDA
Ammonia CAS:7664-41-7 420ppm Inhalation-Rat LC50 ¢ 2000 ppm 4 Hour(s) NDA
Silicon CAS:7440-21-3 250ppm Ingestion/Oral-Rat LD50 * 3160 mg/kg NDA
Barium CAS:7440-39-3 130ppm NDA NDA
Lead CAS:7439-92-1 100ppm NDA NDA
Magnesium CAS:7439-95-4 40ppm NDA NDA
Arsenic CAS:7440-38-2 15ppm Ingestion/Oral-Rat LD50 « 763 mg/kg NDA
Cesium CAS:7440-46-2 10ppm NDA NDA
Hydrogen sulfide CAS:7783-06-4 7ppm Inhalation-Rat LC50 ¢ 700 mg/m3 4 Hour(s) NDA
Copper CAS:7440-50-8 S5ppm NDA NDA
Methane CAS:74-82-8 3ppm NDA NDA

) Ingestion/Oral-Rat LD50 « 2330 mg/k
Cadmium CAS:7440-43-9 1.2ppm Inhgalation-Rat LC50 « 25 mg/m? 3ogMi?1ute(s) NDA
Antimony CAS:7440-36-0 0.9ppm Ingestion/Oral-Rat LD50 « 100 mg/kg NDA
Aluminum CAS:7429-90-5 0.7ppm NDA NDA
Silver CAS:7440-22-4 0.4ppm NDA NDA
Tin CAS:7440-31-5 0.2ppm NDA NDA
Selenium CAS:7782-49-2 0.2ppm Ingestion/Oral-Rat LD50 « 6700 mg/kg NDA
Nickel CAS:7440-02-0 0.2ppm NDA NDA
Chromium CAS:7440-47-3 0.2ppm NDA NDA
Beryllium CAS:7440-41-7 0.02ppm NDA NDA
Section 4: First-Aid Measures
Preparation Date: 16/September/2003 Format: GHS Language: English (US)
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Geothermal Brine

Description of first aid measures

Inhalation e Move victim to fresh air. Administer oxygen if breathing is difficult. Give artificial
respiration if victim is not breathing. If signs/symptoms continue, get medical
attention.

Skin o INn case of contact with substance, immediately flush skin with running water for at

least 20 minutes. Take off contaminated clothing and wash before reuse. If irritation
develops and persists, get medical attention.

Eye e N case of contact with substance, immediately flush eyes with running water for at
least 20 minutes. If eye irritation persists: Get medical advice/attention.

Ingestion o Do not use mouth-to-mouth method if victim ingested the substance. Get medical
attention.

Most important symptoms and effects, both acute and delayed
o Refer to Section 11 - Toxicological Information.

Indication of any immediate medical attention and special treatment needed

Notes to Physician o All treatments should be based on observed signs and symptoms of distress in the
patient. Consideration should be given to the possibility that overexposure to materials
other than this product may have occurred.

Section 5: Fire-Fighting Measures

Extinguishing media

Suitable Extinguishing Media ¢ LARGE FIRE: Water spray, fog or regular foam.
SMALL FIRES: Dry chemical, CO2, water spray or regular foam.

Unsuitable Extinguishing o No data available.
Media

Special hazards arising from the substance or mixture

Unusual Fire and Explosion o No hazard due to fire or explosion expected.
Hazards

Hazardous Combustion o No data available
Products

Advice for firefighters

o Structural firefighters' protective clothing provides limited protection in fire situations
ONLY; it is not effective in spill situations where direct contact with the substance is
possible.

Wear chemical protective clothing that is specifically recommended by the
manufacturer. It may provide little or no thermal protection.
Wear positive pressure self-contained breathing apparatus (SCBA).

Section 6 - Accidental Release Measures

Personal precautions, protective equipment and emergency procedures

Personal Precautions o Ventilate enclosed areas. Do not walk through spilled material. Do not touch damaged
containers or spilled material unless wearing appropriate protective clothing. Wear
appropriate personal protective equipment, avoid direct contact.

Emergency Procedures e As an immediate precautionary measure, isolate spill or leak area in all directions for
at least 50 meters (150 feet) for liquids and at least 25 meters (75 feet) for solids.
ELIMINATE all ignition sources (no smoking, flares, sparks or flames in immediate
area). Stay upwind. Keep out of low areas. Keep unauthorized personnel away.
Ventilate closed spaces before entering.

Environmental precautions
o Avoid run off to waterways and sewers.

Methods and material for containment and cleaning up

Preparation Date: 16/September/2003 Format: GHS Language: English (US)
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Geothermal Brine

Containment/Clean-up

Measures

o Stop leak if you can do it without risk.
SMALL SPILLS: Take up with sand or other non-combustible absorbent material and
place into containers for later disposal.
LARGE SPILLS: Dike far ahead of spill for later disposal.

Section 7 - Handling and Storage

Precautions for safe handling

e Use only with adequate ventilation. Use good safety and industrial hygiene practices.
Wear appropriate personal protective equipment, avoid direct contact. Avoid breathing
mist, vapors, spray. Avoid contact with skin, eyes or clothing. Wash thoroughly with
soap and water after handling and before eating, drinking, or using tobacco.

Conditions for safe storage, including any incompatibilities

Handling

Storage o Store in a well-ventilated place. Keep container tightly closed.
Section 8 - Exposure Controls/Personal Protection
Control parameters
Exposure Limits/Guidelines
Result ACGIH NIOSH OSHA

Beryllium as Ceilings | Not established 0.0005 mg/m3 Ceiling 5 pg/m3 Ceiling

Beryllium 0.00005 mg/m3 TWA (inhalable .

compounds TWAs fraction) Not established 2 pyg/m3 TWA

Chromium

(7440-47-3) TWAs 0.5 mg/m3 TWA 0.5 mg/m3 TWA 1 mg/m3 TWA

Selenium as 0.2 mg/m3 TWA (as Se)

Selenium TWAs 0.2 mg/m3 TWA 0.2 mg/m3 TWA

compounds as Selenium compounds

Nickel ) .

(7440-02-0) TWAs [1.5 mg/m3 TWA (inhalable fraction) [0.015 mg/m3 TWA 1 mg/m3 TWA

Tin .

(7440-31-5) TWAs |2 mg/m3 TWA 2 mg/m3 TWA Not established

Silver

(7440-22-4) TWAs 0.1 mg/m3 TWA (dust and fume) 0.01 mg/m3 TWA (dust) 0.01 mg/m3 TWA

Aluminum . . 10 mg/m3 TWA (total dust); 5 mg/m3 |15 mg/m3 TWA (total dust); 5 mg/m3

(7429-90-5) TWAs |1 mg/m3 TWA (respirable fraction) TWA (respirable dust) TWA (respirable fraction)

Antimony as

Antimony TWAs 0.5 mg/m3 TWA 0.5 mg/m3 TWA 0.5 mg/m3 TWA

compounds
0.3 mg/m3 Ceiling (applies to any
operations or sectors for which the
Cadmium standard is stayed or

Ceilings | Not established Not established otherW|se_r_10t n eff_ect, fume); 0.6

mg/m3 Ceiling (applies to any
operations or sectors for which the
Cadmium standard is stayed or
otherwise not in effect, dust)

Cadmium -

(7440-43-9) 0.1 mg/m3 _TWA (fume, applies to.
any operations or sectors for which
the Cadmium standard is stayed or

Preparation Date: 16/September/2003
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Geothermal Brine

0.01 mg/m3 TWA,; 0.002 mg/m3 TWA

otherwise not in effect); 0.2 mg/m3

TWAs . . Not established TWA (dust, applies to any
(respirable fraction) . .
operations or sectors for which the
Cadmium standard is stayed or
otherwise not in effect); 5 pg/m3
TWA
Methane 1000 ppm TWA (listed under
TWAs |Aliphatic hydrocarbon gases: Alkane [ Not established Not established
(74-82-8)
C1-4)
Copper 1 mg/m3 TWA (dust and mist); 0.1 0.1 mg/m3 TWA (fume); 1 mg/m3
(7440-50-8) TWAs 0.2 mg/m3 TWA (fume) mg/m3 TWA (fume) TWA (dust and mist)
Ceilings | Not established é%iﬁgm(fglmg)(lo min); 15 mg/m3 20 ppm Ceiling
Hydrogen sulfide g
(7783-06-4) STELs |5 ppm STEL Not established Not established
TWAs |1 ppm TWA Not established Not established
Arsenic TWAs ]0.01 mg/m3 TWA Not established Not established
(7440-38-2) Ceilings | Not established 0.002 mg/m3 Ceiling (15 min) Not established
Lead as Lead,
inorganic TWAs [0.05 mg/m3 TWA 0.050 mg/m3 TWA 50 pg/m3 TWA
compounds
Barium . .
(7440-39-3) TWAs [0.5 mg/m3 TWA Not established Not established
Silicon . 10 mg/m3 TWA (total dust); 5 mg/m3 |15 mg/m3 TWA (total dust); 5 mg/m3
(7440-21-3) TWAs INot established TWA (respirable dust) TWA (respirable fraction)
Ammonia TWAs |25 ppm TWA 25 ppm TWA; 18 mg/m3 TWA 50 ppm TWA; 35 mg/m3 TWA
(7664-41-7) STELs |35 ppm STEL 35 ppm STEL; 27 mg/m3 STEL Not established
Ceilings | Not established Not established 5 mg/m3 Ceiling (fume)
Manganese as 0.02 mg/m3 TWA (respirable
Manganese TWAs [fraction); 0.1 mg/m3 TWA (inhalable [1 mg/m3 TWA (fume) Not established
compounds fraction)
STELs |Not established 3 mg/m3 STEL Not established
o TWAs [5000 ppm TWA 5000 ppm TWA; 9000 mg/m3 TWA  [5000 ppm TWA; 9000 mg/m3 TWA
Carbon dioxide p
(124-38-9) STELs [30000 ppm STEL 30000 ppm STEL; 54000 mg/m3 Not established

STEL

Exposure controls

Engineering

Measures/Controls
Personal Protective Equipment
o In case of insufficient ventilation, wear suitable respiratory equipment.

e Wear chemical splash safety goggles.
o Wear appropriate gloves. Wear protective clothing

Respiratory
Eye/Face
Skin/Body

Environmental Exposure °

Controls

Key to abbreviations

e Adequate ventilation systems as needed to control concentrations of airborne

contaminants below applicable threshold limit values.

Controls should be engineered to prevent release to the environment, including

procedures to prevent spills, atmospheric release and release to waterways. Follow
best practice for site management and disposal of waste.

ACGIH = American Conference of Governmental Industrial Hygiene
NIOSH = National Institute of Occupational Safety and Health
OSHA =Occupational Safety and Health Administration

STEL = Short Term Exposure Limits are based on 15-minute exposures
TWA =Time-Weighted Averages are based on 8h/day, 40h/week exposures
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Geothermal Brine

Section 9 - Physical and Chemical Properties

Information on Physical and Chemical Properties

Material Description

Light brown liquid with fine

Physical Form Liquid Appearance/Description precipitate with a hydrogen
sulfide/ammonia odor.

Color Light brown. Odor Hydrogen sulfide/Ammonia.

Odor Threshold No data available

General Properties

Boiling Point No data available Melting Point No data available

Decomposition Temperature No data available pH No data available

Specific Gravity/Relative Density No data available Density 10 Ibs/gal

Water Solubility No data available Viscosity No data available

Explosive Properties

No data available

Oxidizing Properties:

No data available

Volatility

Vapor Pressure

No data available

Vapor Density

No data available

Evaporation Rate

No data available

Flammability

Flash Point

No data available

UEL

No data available

LEL

No data available

Autoignition

No data available

Not relevant.

Flammability (solid, gas)

Environmental

Octanol/Water Partition coefficient |No data available

Section 10: Stability and Reactivity

Reactivity
e No dangerous reaction known under conditions of normal use.

Chemical stability
o Stable under normal temperatures and pressures.

Possibility of hazardous reactions

e Hazardous polymerization will not occur.
Conditions to avoid

¢ No data available.

Incompatible materials

o Mixing of brine with cooling tower water will result in nitrites and may cause emissions
of nitrogen dioxide. In addition, contact of brine with zinc metal may cause emission of
arsine.

Hazardous decomposition products
e None expected under ordinary circumstances.

Section 11 - Toxicological Information

Information on toxicological effects

Preparation Date: 16/September/2003
Revision Date: 15/May/2014
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Geothermal Brine

Component Name CAS Data

Sodium chloride (18.5%) 7647-14-5 'Ior\flltjzfltel;-r? ' igiytg-:rb?rllﬁ; Ii/lsgl:Ds;OsO&Tt?tllg%o mg/24H MLD

Calcium chloride (3%) 10043-52-4 [Acute Toxicity: orl-rat LD50:1 gm/kg

Potassium chloride (1.5%) 7447-40-7 ﬁﬁ‘t‘;ﬁ;?:Xigyg_:rb‘:g;gtn';gggﬁﬁ’ft)mgl kg;

Iron (1000ppm) 7439-89-6 [Multi-dose Toxicity: ihl-rat TCL0:250 mg/m3/6H/4W-I
W

Acute toxicity OSHA HCS 2012 « Data lacking

Aspiration Hazard OSHA HCS 2012 « Data lacking

Carcinogenicity OSHA HCS 2012 « Data lacking

Germ Cell Mutagenicity OSHA HCS 2012 « Data lacking

Skin corrosion/Irritation OSHA HCS 2012 « Data lacking

Skin sensitization OSHA HCS 2012 « Data lacking

STOT-RE OSHA HCS 2012 « Data lacking

STOT-SE OSHA HCS 2012 « Data lacking

Toxicity for Reproduction OSHA HCS 2012 « Data lacking

Respiratory sensitization OSHA HCS 2012 « Data lacking

Serious eye damage/Irritation OSHA HCS 2012 « Eye Irritation 2

Potential Health Effects

Inhalation

Acute (Immediate) e May cause irritation.

Chronic (Delayed) o No data available.
Skin

Acute (Immediate) e May cause irritation.

Chronic (Delayed) o No data available.
Eye

Acute (Immediate) o Causes serious eye irritation.

Chronic (Delayed) o No data available.
Ingestion

Acute (Immediate) e May cause irritation if swallowed.

Chronic (Delayed) o No data available.
Carcinogenic Effects e This material does contain components that may cause cancer, however, based on

regulatory criteria this material is not classified as a carcinogen.
Carcinogenic Effects
CAS OSHA IARC NTP

Lead 210 14255-04-0 {Not Listed Group 1-Carcinogenic Not Listed
Radium 226 13982-63-3 |Not Listed Group 1-Carcinogenic Not Listed
Radium 228 15262-20-1 {Not Listed Group 1-Carcinogenic Not Listed
Radon 222 14859-67-7 |Not Listed Group 1-Carcinogenic Not Listed
Beryllium 7440-41-7 | Not Listed Group 1-Carcinogenic Known Human Carcinogen
Eix”pigrngg Beryllium NDA Not Listed Group 1-Carcinogenic Known Human Carcinogen
Preparation Date: 16/September/2003 Format: GHS Language: English (US)
Revision Date: 15/May/2014 OSHA HCS 2012
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Geothermal Brine

Nickel 7440-02-0 [ Not Listed Group 2B-Possible Carcinogen Reasonably A nticipated to be
Human Carcinogen

Nickel as Nickel NDA Not Listed Group 1-Carcinogenic Known Human Carcinogen

Compounds

Cadmium 7440-43-9 Speglflcally Regulated Group 1-Carcinogenic Known Human Carcinogen

Carcinogen

Lead 7439-92-1 [Not Listed Group 2A-Probable Carcinogen Reasonably A nticipated to be
Human Carcinogen

Arsenic 7440-38-2 | Not Listed Group 1-Carcinogenic Known Human Carcinogen

Key to abbreviations

LD =Lethal Dose

MLD = Mild

MOD = Moderate

TC =Toxic Concentration

Section 12 - Ecological Information

Toxicity
o No data available at this time.

Persistence and degradability
o No data available at this time.

Bioaccumulative potential

o NoO data available at this time.
Mobility in Soil

o No data available at this time.

Other adverse effects
o No data available at this time.

Section 13 - Disposal Considerations

Waste treatment methods

Product waste o Dispose of content and/or container in accordance with local, regional, national, and/or
international regulations.
Packaging waste e Dispose of content and/or container in accordance with local, regional, national, and/or

international regulations.

Section 14 - Transport Information

UN UN proper shipping name Transport hazard Packing Environmental
number class(es) group hazards

Elevated Temperature, Liquid, N.O.S.,

(Geothermal Brine) 9 Il NDA

DOT UN3257

Special precautions for user o 10x Organic/HEPA Respirators, Splash Proof eye wear, and Slicker Suit required
when handling. 24 hour emergency phone, 1-800-424-9300.

Preparation Date: 16/September/2003 Format: GHS Language: English (US)
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Geothermal Brine

Transport in bulk according
to Annex Il of MARPOL 73/78

and the IBC Code

e Transported by using a vacuum truck or tanker.

Section 15 - Regulatory Information

Safety, health and environmental regulations/legislation specific for the substance or mixture

SARA Hazard Classifications o Acute
Inventory
Component CAS Canada DSL Canada NDSL EU EINECS EU ELNICS TSCA

Aluminum 7429-90-5 Yes No Yes No Yes
Ammonia 7664-41-7 Yes No Yes No Yes
Antimony 7440-36-0 Yes No Yes No Yes
Arsenic 7440-38-2 Yes No Yes No Yes
Barium 7440-39-3 Yes No Yes No Yes
Beryllium 7440-41-7 Yes No Yes No Yes
Bismuth 7440-69-9 Yes No Yes No Yes
Boron 7440-42-8 Yes No Yes No Yes
Cadmium 7440-43-9 Yes No Yes No Yes
Calcium chloride 10043-52-4 Yes No Yes No Yes
Carbon dioxide 124-38-9 Yes No Yes No Yes
Cesium 7440-46-2 No Yes Yes No Yes
Chromium 7440-47-3 Yes No Yes No Yes
Copper 7440-50-8 Yes No Yes No Yes
Hydrogen sulfide 7783-06-4 Yes No Yes No Yes
Iron 7439-89-6 Yes No Yes No Yes
Lead 7439-92-1 Yes No Yes No Yes
Lead 210 14255-04-0 No No No No No
Lithium 7439-93-2 Yes No Yes No Yes
Magnesium 7439-95-4 Yes No Yes No Yes
Manganese 7439-96-5 Yes No Yes No Yes
Methane 74-82-8 Yes No Yes No Yes
Nickel 7440-02-0 Yes No Yes No Yes
Potassium chloride |7447-40-7 Yes No Yes No Yes
Radium 226 13982-63-3 No No No No No
Radium 228 15262-20-1 No No No No No
Radon 222 14859-67-7 No No No No No
Rubidium 7440-17-7 No Yes Yes No Yes
Selenium 7782-49-2 Yes No Yes No Yes
Silicon 7440-21-3 Yes No Yes No Yes
Silver 7440-22-4 Yes No Yes No Yes
Sodium chloride 7647-14-5 Yes No Yes No Yes
Strontium 7440-24-6 Yes No Yes No Yes
Thorium 228 14274-82-9 No No No No No

Preparation Date: 16/September/2003
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Tin 7440-31-5 Yes No Yes No Yes
Zinc 7440-66-6 Yes No Yes No Yes
Canada

—Labor

» Hydrogen sulfide
e Lithium
 Calcium chloride

e Barium
 Copper

» Copper as Copper compounds
* Strontium

* Ammonia

» Potassium chloride

e Cadmium

» Carbon dioxide

e Chromium

e Chromium as Chromium compounds

* Lead

* Lead as Lead compounds

 Lead as Lead, inorganic compounds

* Manganese

» Manganese as Manganese compounds

* Selenium

« Selenium as Selenium compounds

« Silver

e Tin

* Tin as Tin compounds

e Antimony

* Antimony as Antimony compounds
» Antimony as Antimony oxides

Canada - WHMIS - Classifications of Substances

7783-06-4
7439-93-2
10043-52-4

7440-39-3

7440-50-8

7440-24-6

7664-41-7

7447-40-7

7440-43-9

124-38-9

7440-47-3

7439-92-1

7439-96-5

7782-49-2

7440-22-4

7440-31-5

7440-36-0

A, B1, D1A, D2B

B6, E

D2B

B6, D2B; B4, B6, D2B
(pyrophoric powder)
Uncontrolled product
according to WHMIS
classification criteria

Not Listed

Not Listed

A, B1, D1A, E; E (Ammonia
solution, in water - 10-35%
Ammonia, 35-50% Ammonia,
>50% Ammonia)
Uncontrolled product
according to WHMIS
classification criteria (including
23.8%)

D1A, D2A

A; Uncontrolled product
according to WHMIS
classification criteria (solid)
Uncontrolled product
according to WHMIS
classification criteria

Not Listed

D2A

Not Listed

Not Listed

D2A (including powder)
Not Listed

Uncontrolled product
according to WHMIS

classification criteria (including
amorphous and crystalline)
Not Listed

Uncontrolled product
according to WHMIS
classification criteria
Uncontrolled product
according to WHMIS
classification criteria

Not Listed

Uncontrolled product
according to WHMIS
classification criteria; D1B
(powder)

Not Listed

Not Listed
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Revision Date: 15/May/2014
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Geothermal Brine

e Arsenic
 Beryllium

* Beryllium as Beryllium compounds
e Aluminum

e Aluminum as Aluminum insoluble compounds
* Nickel

* Nickel as Nickel compounds

« Silicon

* Zinc

e Zinc as Zinc compounds

e Iron

* Iron as Iron Salts
 Sodium chloride
* Magnesium

* Bismuth

* Boron

* Methane

e Cesium

* Rubidium

» Radon 222
» Radium 226
e Lead 210

» Radium 228
e Thorium 228

» Hydrogen sulfide

e Lithium

« Calcium chloride

* Barium

e Copper

» Copper as Copper compounds

« Strontium

* Ammonia

* Potassium chloride

» Cadmium

 Carbon dioxide

e Chromium

e Chromium as Chromium compounds
* Lead

* Lead as Lead compounds

 Lead as Lead, inorganic compounds
* Manganese

* Manganese as Manganese compounds
* Selenium

 Selenium as Selenium compounds

Canada - WHMIS - Ingredient Disclosure List

7440-38-2
7440-41-7

7429-90-5

7440-02-0

7440-21-3
7440-66-6

7439-89-6

7647-14-5

7439-95-4

7440-69-9

7440-42-8
74-82-8
7440-46-2
7440-17-7
14859-67-7
13982-63-3
14255-04-0
15262-20-1
14274-82-9

7783-06-4
7439-93-2
10043-52-4
7440-39-3
7440-50-8

7440-24-6
7664-41-7
7447-40-7
7440-43-9
124-38-9

7440-47-3

7439-92-1

7439-96-5

7782-49-2

D1A, D2A

D2A, D2B; B4, D1A, D2A, D2B
(powder)

Not Listed

B6 (powder); Uncontrolled
product according to WHMIS
classification criteria

Not Listed

D2A, D2B; B6, D2A (Raney)
Not Listed

B4

Not Listed

Not Listed

Uncontrolled product
according to WHMIS
classification criteria

Not Listed

Uncontrolled product
according to WHMIS
classification criteria

B4, B6

Uncontrolled product
according to WHMIS

classification criteria

Not Listed
A, Bl

B4, B6, E
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed

1%

Not Listed
Not Listed
Not Listed
1%

1%

Not Listed
1%

Not Listed
0.1%
1%
0.1%

Not Listed
0.1%

Not Listed
1%

1%

1%
0.1%
1%
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Geothermal Brine

« Silver 7440-22-4 1%
e Tin 7440-31-5 1%
 Tin as Tin compounds 1%
e Antimony 7440-36-0 1%
* Antimony as Antimony compounds 1%
* Antimony as Antimony oxides Not Listed
e Arsenic 7440-38-2 0.1%
* Beryllium 7440-41-7 0.1%
* Beryllium as Beryllium compounds 0.1%
e Aluminum 7429-90-5 1%
e Aluminum as Aluminum insoluble compounds Not Listed
* Nickel 7440-02-0 0.1%
* Nickel as Nickel compounds Not Listed
* Silicon 7440-21-3 Not Listed
e Zinc 7440-66-6 Not Listed
* Zinc as Zinc compounds Not Listed
e Iron 7439-89-6 Not Listed
« Iron as Iron Salts Not Listed
 Sodium chloride 7647-14-5 Not Listed
* Magnesium 7439-95-4 Not Listed
 Bismuth 7440-69-9 Not Listed
* Boron 7440-42-8 Not Listed
* Methane 74-82-8 Not Listed
e Cesium 7440-46-2 Not Listed
* Rubidium 7440-17-7 Not Listed
» Radon 222 14859-67-7 Not Listed
» Radium 226 13982-63-3 Not Listed
e Lead 210 14255-04-0 Not Listed
* Radium 228 15262-20-1 Not Listed
e Thorium 228 14274-82-9 Not Listed
~Environment
Canada - CEPA - Priority Substances List
» Hydrogen sulfide 7783-06-4 Not Listed
e Lithium 7439-93-2 Not Listed
« Calcium chloride 10043-52-4 Not Listed
e Barium 7440-39-3 Not Listed
» Copper 7440-50-8 Not Listed
» Copper as Copper compounds Not Listed
* Strontium 7440-24-6 Not Listed
Priority Substance List 2
« Ammonia 7664-41-7 (substance considered toxic,
in the aquatic environment)
 Potassium chloride 7447-40-7 Not Listed
e Cadmium 7440-43-9 Not Listed
 Carbon dioxide 124-38-9 Not Listed
e Chromium 7440-47-3 Not Listed
» Chromium as Chromium compounds Not Listed
* Lead 7439-92-1 Not Listed
* Lead as Lead compounds Not Listed
 Lead as Lead, inorganic compounds Not Listed
* Manganese 7439-96-5 Not Listed
* Manganese as Manganese compounds Not Listed
» Selenium 7782-49-2 Not Listed
Preparation Date: 16/September/2003 Format: GHS Language: English (US)
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Geothermal Brine

» Selenium as Selenium compounds Not Listed
* Silver 7440-22-4 Not Listed
* Tin 7440-31-5 Not Listed
* Tin as Tin compounds Not Listed
e Antimony 7440-36-0 Not Listed
* Antimony as Antimony compounds Not Listed
» Antimony as Antimony oxides Not Listed
* Arsenic 7440-38-2 Not Listed
 Beryllium 7440-41-7 Not Listed
* Beryllium as Beryllium compounds Not Listed
e Aluminum 7429-90-5 Not Listed
e Aluminum as Aluminum insoluble compounds Not Listed
* Nickel 7440-02-0 Not Listed
« Nickel as Nickel compounds Not Listed
« Silicon 7440-21-3 Not Listed
* Zinc 7440-66-6 Not Listed
e Zinc as Zinc compounds Not Listed
* Iron 7439-89-6 Not Listed
« Iron as Iron Salts Not Listed
» Sodium chloride 7647-14-5 Not Listed
* Magnesium 7439-95-4 Not Listed
 Bismuth 7440-69-9 Not Listed
* Boron 7440-42-8 Not Listed
* Methane 74-82-8 Not Listed
e Cesium 7440-46-2 Not Listed
* Rubidium 7440-17-7 Not Listed
» Radon 222 14859-67-7 Not Listed
» Radium 226 13982-63-3 Not Listed
 Lead 210 14255-04-0 Not Listed
» Radium 228 15262-20-1 Not Listed
e Thorium 228 14274-82-9 Not Listed

United States

~Labor
U.S. - OSHA - Process Safety Management - Highly Hazardous Chemicals
» Hydrogen sulfide 7783-06-4 1500 1b TQ
e Lithium 7439-93-2 Not Listed
« Calcium chloride 10043-52-4 Not Listed
* Barium 7440-39-3 Not Listed
» Copper 7440-50-8 Not Listed
» Copper as Copper compounds Not Listed
* Strontium 7440-24-6 Not Listed

10000 Ib TQ (anhydrous);
« Ammonia 7664-41-7 15000 Ib TQ (solution, >44%
Ammonia by weight)

 Potassium chloride 7447-40-7 Not Listed
e Cadmium 7440-43-9 Not Listed
 Carbon dioxide 124-38-9 Not Listed
e Chromium 7440-47-3 Not Listed
e Chromium as Chromium compounds Not Listed
* Lead 7439-92-1 Not Listed
* Lead as Lead compounds Not Listed
* Lead as Lead, inorganic compounds Not Listed
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* Manganese

» Manganese as Manganese compounds
* Selenium

» Selenium as Selenium compounds
* Silver

* Tin

 Tin as Tin compounds

e Antimony

e Antimony as Antimony compounds
« Antimony as Antimony oxides

* Arsenic

* Beryllium

« Beryllium as Beryllium compounds
e Aluminum

e Aluminum as Aluminum insoluble compounds
* Nickel

* Nickel as Nickel compounds

« Silicon

* Zinc

e Zinc as Zinc compounds

e Iron

* Iron as Iron Salts

 Sodium chloride

* Magnesium

* Bismuth

* Boron

* Methane

» Cesium

* Rubidium

» Radon 222

* Radium 226

e Lead 210

* Radium 228

e Thorium 228

» Hydrogen sulfide

e Lithium

* Calcium chloride

e Barium

» Copper

» Copper as Copper compounds
« Strontium

e Ammonia

 Potassium chloride

e Cadmium
e Carbon dioxide
e Chromium

e Chromium as Chromium compounds

e Lead

U.S. - OSHA - Specifically Regulated Chemicals

7439-96-5

7782-49-2

7440-22-4
7440-31-5

7440-36-0

7440-38-2
7440-41-7

7429-90-5

7440-02-0

7440-21-3
7440-66-6

7439-89-6

7647-14-5
7439-95-4
7440-69-9
7440-42-8
74-82-8
7440-46-2
7440-17-7
14859-67-7
13982-63-3
14255-04-0
15262-20-1
14274-82-9

7783-06-4
7439-93-2
10043-52-4
7440-39-3
7440-50-8

7440-24-6
7664-41-7
7447-40-7
7440-43-9
124-38-9

7440-47-3

7439-92-1

Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

5 pg/m3 TWA (See 29 CFR
1910.1027); 2.5 pg/m3 Action
Level

Not Listed

Not Listed

Not Listed

30 pg/m3 Action Level (See 29
CFR 1910.1025); 50 pg/m3
TWA (See 29 CFR 1910.1025)
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* Lead as Lead compounds Not Listed
30 pg/m3 Action Level (See 29
» Lead as Lead, inorganic compounds CFR 1910.1025, as Pb); 50
Mg/m3 TWA (See 29 CFR
1910.1025, as Pb)
* Manganese 7439-96-5 Not Listed
* Manganese as Manganese compounds Not Listed
* Selenium 7782-49-2 Not Listed
» Selenium as Selenium compounds Not Listed
* Silver 7440-22-4 Not Listed
* Tin 7440-31-5 Not Listed
* Tin as Tin compounds Not Listed
e Antimony 7440-36-0 Not Listed
e Antimony as Antimony compounds Not Listed
» Antimony as Antimony oxides Not Listed
» Arsenic 7440-38-2 Not Listed
* Beryllium 7440-41-7 Not Listed
* Beryllium as Beryllium compounds Not Listed
e Aluminum 7429-90-5 Not Listed
» Aluminum as Aluminum insoluble compounds Not Listed
* Nickel 7440-02-0 Not Listed
* Nickel as Nickel compounds Not Listed
« Silicon 7440-21-3 Not Listed
e Zinc 7440-66-6 Not Listed
* Zinc as Zinc compounds Not Listed
* Iron 7439-89-6 Not Listed
« Iron as Iron Salts Not Listed
» Sodium chloride 7647-14-5 Not Listed
* Magnesium 7439-95-4 Not Listed
 Bismuth 7440-69-9 Not Listed
* Boron 7440-42-8 Not Listed
* Methane 74-82-8 Not Listed
e Cesium 7440-46-2 Not Listed
* Rubidium 7440-17-7 Not Listed
» Radon 222 14859-67-7 Not Listed
» Radium 226 13982-63-3 Not Listed
e Lead 210 14255-04-0 Not Listed
* Radium 228 15262-20-1 Not Listed
e Thorium 228 14274-82-9 Not Listed
~Environment
U.S. - CAA (Clean Air Act) - 1990 Hazardous Air Pollutants
* Hydrogen sulfide 7783-06-4 Not Listed
e Lithium 7439-93-2 Not Listed
e Calcium chloride 10043-52-4 Not Listed
e Barium 7440-39-3 Not Listed
» Copper 7440-50-8 Not Listed
» Copper as Copper compounds Not Listed
* Strontium 7440-24-6 Not Listed
* Ammonia 7664-41-7 Not Listed
* Potassium chloride 7447-40-7 Not Listed
» Cadmium 7440-43-9 Not Listed
 Carbon dioxide 124-38-9 Not Listed
e Chromium 7440-47-3 Not Listed
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e Chromium as Chromium compounds

* Lead
* Lead as Lead compounds

* Lead as Lead, inorganic compounds
* Manganese

« Manganese as Manganese compounds

* Selenium

» Selenium as Selenium compounds

* Silver

e Tin

* Tin as Tin compounds
* Antimony

e Antimony as Antimony compounds

» Antimony as Antimony oxides
* Arsenic
* Beryllium

* Beryllium as Beryllium compounds

e Aluminum
e Aluminum as Aluminum insoluble compounds
* Nickel

* Nickel as Nickel compounds

« Silicon

e Zinc

* Zinc as Zinc compounds
e Iron

« Iron as Iron Salts
e Sodium chloride
* Magnesium

e Bismuth

* Boron

* Methane

e Cesium

* Rubidium

» Radon 222

» Radium 226

e Lead 210

* Radium 228

7439-92-1

7439-96-5

7782-49-2

7440-22-4
7440-31-5

7440-36-0

7440-38-2
7440-41-7

7429-90-5

7440-02-0

7440-21-3
7440-66-6

7439-89-6

7647-14-5
7439-95-4
7440-69-9
7440-42-8
74-82-8
7440-46-2
7440-17-7
14859-67-7
13982-63-3
14255-04-0
15262-20-1

(including any unique chemical
substance that contains
Chromium as part of its
infrastructure)

Not Listed

(including any unique chemical
substance that contains Lead
as part of its infrastructure)
Not Listed

Not Listed

(including any unique chemical
substance that contains
Manganese as part of its
infrastructure)

Not Listed

(including any unique chemical
substance that contains
Selenium as part of its
infrastructure)

Not Listed

Not Listed

Not Listed

Not Listed

(including any unique chemical
substance that contains
Antimony as part of its
infrastructure)

Not Listed

Not Listed

Not Listed

(including any unique chemical
substance that contains
Beryllium as part of its
infrastructure)

Not Listed

Not Listed

Not Listed

(including any unique chemical
substance that contains Nickel
as part of its infrastructure)

Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
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* Thorium 228

» Hydrogen sulfide

e Lithium
¢ Calcium chloride
e Barium

» Copper

» Copper as Copper compounds
* Strontium

* Ammonia

» Potassium chloride

e Cadmium

» Carbon dioxide

e Chromium

e Chromium as Chromium compounds

e Lead

14274-82-9

U.S. - CERCLA/SARA - Hazardous Substances and their Reportable Quantities

7783-06-4

7439-93-2
10043-52-4
7440-39-3

7440-50-8

7440-24-6
7664-41-7

7447-40-7

7440-43-9

124-38-9

7440-47-3

7439-92-1

Not Listed

100 Ib final RQ; 45.4 kg final
RQ

Not Listed

Not Listed

Not Listed

5000 Ib final RQ (no reporting
of releases of this hazardous
substance is required if the
diameter of the pieces of the
solid metal released is >100
pm); 2270 kg final RQ (no
reporting of releases of this
hazardous substance is
required if the diameter of the
pieces of the solid metal
released is >100 pm)

Not Listed

Not Listed

100 Ib final RQ; 45.4 kg final
RQ

Not Listed

10 Ib final RQ (no reporting of
releases of this hazardous
substance is required if the
diameter of the pieces of the
solid metal released is >100
pm); 4.54 kg final RQ (no
reporting of releases of this
hazardous substance is
required if the diameter of the
pieces of the solid metal
released is >100 pm)

Not Listed

5000 Ib final RQ (no reporting
of releases of this hazardous
substance is required if the
diameter of the pieces of the
solid metal released is >100
pm); 2270 kg final RQ (no
reporting of releases of this
hazardous substance is
required if the diameter of the
pieces of the solid metal
released is >100 pm)

Not Listed

10 Ib final RQ (no reporting of
releases of this hazardous
substance is required if the
diameter of the pieces of the
solid metal released is >100
pm); 4.54 kg final RQ (no
reporting of releases of this
hazardous substance is
required if the diameter of the
pieces of the solid metal
released is >100 pm)
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Geothermal Brine

* Lead as Lead compounds

* Lead as Lead, inorganic compounds

* Manganese

» Manganese as Manganese compounds

¢ Selenium

» Selenium as Selenium compounds

* Silver

* Tin
* Tin as Tin compounds

* Antimony

* Antimony as Antimony compounds
» Antimony as Antimony oxides

e Arsenic

 Beryllium

7439-96-5

7782-49-2

7440-22-4

7440-31-5

7440-36-0

7440-38-2

7440-41-7

Not Listed

Not Listed

Not Listed

Not Listed

100 Ib final RQ (no reporting of
releases of this hazardous
substance is required if the
diameter of the pieces of the
solid metal released is >100
pm); 45.4 kg final RQ (no
reporting of releases of this
hazardous substance is
required if the diameter of the
pieces of the solid metal
released is >100 pm)

Not Listed

1000 Ib final RQ (no reporting
of releases of this hazardous
substance is required if the
diameter of the pieces of the
solid metal released is >100
pm); 454 kg final RQ (no
reporting of releases of this
hazardous substance is
required if the diameter of the
pieces of the solid metal
released is >100 pm)

Not Listed

Not Listed

5000 Ib final RQ (no reporting
of releases of this hazardous
substance is required if the
diameter of the pieces of the
solid metal released is >100
pm); 2270 kg final RQ (no
reporting of releases of this
hazardous substance is
required if the diameter of the
pieces of the solid metal
released is >100 pym)

Not Listed

Not Listed

1 Ib final RQ (no reporting of
releases of this hazardous
substance is required if the
diameter of the pieces of the
solid metal released is >100
pm); 0.454 kg final RQ (no
reporting of releases of this
hazardous substance is
required if the diameter of the
pieces of the solid metal
released is >100 pm)

10 Ib final RQ (no reporting of
releases of this hazardous
substance is required if the
diameter of the pieces of the
solid metal released is >100
pm); 4.54 kg final RQ (no
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Geothermal Brine

e Aluminum

* Nickel

« Silicon

e Zinc

* Zinc as Zinc compounds
e Iron

¢ Iron as Iron Salts
e Sodium chloride
* Magnesium

e Bismuth

* Boron

* Methane

e Cesium

e Rubidium

e Radon 222

e Radium 226

e Lead 210

* Radium 228

e Thorium 228

* Hydrogen sulfide
e Lithium
* Calcium chloride
e Barium
» Copper

e Strontium
« Ammonia

* Beryllium as Beryllium compounds

 Aluminum as Aluminum insoluble compounds

* Nickel as Nickel compounds

» Copper as Copper compounds

U.S. - CERCLA/SARA - Radionuclides and Their Reportable Quantities

7429-90-5

7440-02-0

7440-21-3

7440-66-6

7439-89-6

7647-14-5
7439-95-4
7440-69-9
7440-42-8
74-82-8
7440-46-2
7440-17-7
14859-67-7
13982-63-3
14255-04-0
15262-20-1
14274-82-9

7783-06-4
7439-93-2
10043-52-4
7440-39-3
7440-50-8

7440-24-6
7664-41-7

reporting of releases of this
hazardous substance is
required if the diameter of the
pieces of the solid metal
released is >100 um)

Not Listed
Not Listed
Not Listed

100 Ib final RQ (no reporting of
releases of this hazardous
substance is required if the
diameter of the pieces of the
solid metal released is >100
pm); 45.4 kg final RQ (no
reporting of releases of this
hazardous substance is
required if the diameter of the
pieces of the solid metal
released is >100 pm)

Not Listed

Not Listed

454 kg final RQ (no reporting
of releases of this hazardous
substance is required if the
diameter of the pieces of the
solid metal released is >100
pm); 1000 Ib final RQ (no
reporting of releases of this
hazardous substance is
required if the diameter of the
pieces of the solid metal
released is >100 pym)

Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed

Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
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* Potassium chloride

» Cadmium

 Carbon dioxide

e Chromium

e Chromium as Chromium compounds
* Lead

* Lead as Lead compounds

 Lead as Lead, inorganic compounds
* Manganese

» Manganese as Manganese compounds
* Selenium

» Selenium as Selenium compounds

* Silver

* Tin

* Tin as Tin compounds

e Antimony

* Antimony as Antimony compounds
» Antimony as Antimony oxides

* Arsenic

 Beryllium

* Beryllium as Beryllium compounds

e Aluminum

e Aluminum as Aluminum insoluble compounds
* Nickel

* Nickel as Nickel compounds

« Silicon

e Zinc

e Zinc as Zinc compounds

e Iron

* Iron as Iron Salts

 Sodium chloride

* Magnesium

 Bismuth

* Boron

* Methane

e Cesium

* Rubidium

e Radon 222

* Radium 226

e Lead 210
* Radium 228

» Thorium 228

7447-40-7
7440-43-9
124-38-9

7440-47-3

7439-92-1

7439-96-5

7782-49-2

7440-22-4
7440-31-5

7440-36-0

7440-38-2
7440-41-7

7429-90-5

7440-02-0

7440-21-3
7440-66-6

7439-89-6

7647-14-5
7439-95-4
7440-69-9
7440-42-8
74-82-8

7440-46-2
7440-17-7

14859-67-7

13982-63-3

14255-04-0

15262-20-1

14274-82-9

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

Not Listed

0.1 curie final RQ; 0.0037 TBq
final RQ

0.1 curie final RQ (notification
requirements for releases of
mixtures or solutions of
Radionuclides can be found in
40 CFR 302.6[b]); 0.0037 TBq
final RQ (notification
requirements for releases of
mixtures or solutions of
Radionuclides can be found in
40 CFR 302.6[b])

0.01 curie final RQ; 0.00037
TBq final RQ

0.1 curie final RQ; 0.0037 TBq
final RQ

0.01 curie final RQ; 0.00037
TBq final RQ
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Geothermal Brine

U.S. - CERCLA/SARA - Section 302 Extremely Hazardous Substances EPCRA RQs
» Hydrogen sulfide

e Lithium

« Calcium chloride

* Barium

e Copper

» Copper as Copper compounds

* Strontium

* Ammonia

* Potassium chloride

» Cadmium

 Carbon dioxide

e Chromium

e Chromium as Chromium compounds
* Lead

* Lead as Lead compounds

 Lead as Lead, inorganic compounds
* Manganese

» Manganese as Manganese compounds
* Selenium

» Selenium as Selenium compounds
* Silver

* Tin

* Tin as Tin compounds

e Antimony

e Antimony as Antimony compounds
» Antimony as Antimony oxides
 Arsenic

* Beryllium

* Beryllium as Beryllium compounds
e Aluminum

e Aluminum as Aluminum insoluble compounds
* Nickel

* Nickel as Nickel compounds

« Silicon

e Zinc

e Zinc as Zinc compounds

e lron

« Iron as Iron Salts

» Sodium chloride

* Magnesium

 Bismuth

* Boron

* Methane

e Cesium

* Rubidium

» Radon 222

* Radium 226

e Lead 210

* Radium 228

e Thorium 228

U.S. - CERCLA/SARA - Section 302 Extremely Hazardous Substances TPQs

7783-06-4
7439-93-2
10043-52-4
7440-39-3
7440-50-8

7440-24-6
7664-41-7
7447-40-7
7440-43-9
124-38-9

7440-47-3

7439-92-1

7439-96-5

7782-49-2

7440-22-4
7440-31-5

7440-36-0

7440-38-2
7440-41-7

7429-90-5

7440-02-0

7440-21-3
7440-66-6

7439-89-6

7647-14-5
7439-95-4
7440-69-9
7440-42-8
74-82-8
7440-46-2
7440-17-7
14859-67-7
13982-63-3
14255-04-0
15262-20-1
14274-82-9

100 Ib EPCRA RQ
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
100 Ib EPCRA RQ
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
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* Hydrogen sulfide

* Lithium

e Calcium chloride

* Barium

» Copper

» Copper as Copper compounds

e Strontium

* Ammonia

 Potassium chloride

e Cadmium

 Carbon dioxide

e Chromium

e Chromium as Chromium compounds
* Lead

* Lead as Lead compounds

* Lead as Lead, inorganic compounds
* Manganese

» Manganese as Manganese compounds
* Selenium

» Selenium as Selenium compounds
* Silver

* Tin

 Tin as Tin compounds

e Antimony

e Antimony as Antimony compounds
» Antimony as Antimony oxides

* Arsenic

 Beryllium

« Beryllium as Beryllium compounds
e Aluminum

e Aluminum as Aluminum insoluble compounds
* Nickel

« Nickel as Nickel compounds

« Silicon

* Zinc

e Zinc as Zinc compounds

* Iron

* Iron as Iron Salts

 Sodium chloride

* Magnesium

* Bismuth

* Boron

* Methane

» Cesium

* Rubidium

» Radon 222

» Radium 226

* Lead 210

» Radium 228

» Thorium 228

» Hydrogen sulfide

U.S. - CERCLA/SARA - Section 313 - Emission Reporting

7783-06-4
7439-93-2
10043-52-4
7440-39-3
7440-50-8

7440-24-6
7664-41-7
7447-40-7
7440-43-9
124-38-9

7440-47-3

7439-92-1

7439-96-5

7782-49-2

7440-22-4
7440-31-5

7440-36-0

7440-38-2
7440-41-7

7429-90-5

7440-02-0

7440-21-3
7440-66-6

7439-89-6

7647-14-5
7439-95-4
7440-69-9
7440-42-8
74-82-8
7440-46-2
7440-17-7
14859-67-7
13982-63-3
14255-04-0
15262-20-1
14274-82-9

7783-06-4

500 Ib TPQ
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
500 Ib TPQ
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed

1.0 % de minimis
concentration
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e Lithium
 Calcium chloride

» Barium

» Copper

» Copper as Copper compounds

e Strontium

* Ammonia

» Potassium chloride
e Cadmium
e Carbon dioxide

e Chromium

e Lead

* Lead as Lead compounds

« Manganese

* Selenium

« Silver

e Tin
* Tin as Tin compounds

e Antimony

e Chromium as Chromium compounds

 Lead as Lead, inorganic compounds

« Manganese as Manganese compounds

» Selenium as Selenium compounds

* Antimony as Antimony compounds

7439-93-2
10043-52-4

7440-39-3

7440-50-8

7440-24-6

7664-41-7

7447-40-7
7440-43-9
124-38-9

7440-47-3

7439-92-1

7439-96-5

7782-49-2

7440-22-4
7440-31-5

7440-36-0

Not Listed

Not Listed

1.0 % de minimis
concentration

1.0 % de minimis
concentration

1.0 % de minimis
concentration (This category
does not include CAS numbers
147-14-8, 1328-53-6, or
14302-13-7, or copper
phthalocyanine compounds
that are substituted with only
hydrogen and/or chlorine
and/or bromine.)

Not Listed

1.0 % de minimis
concentration (includes
anhydrous Ammonia and
aqueous Ammonia from water
dissociable Ammonium salts
and other sources, 10% of
total aqueous Ammonia is
reportable under this listing)
Not Listed

0.1 % de minimis
concentration

Not Listed

1.0 % de minimis
concentration

Not Listed

0.1 % Supplier notification limit;
0.1 % de minimis concentration
(when contained in stainless
steel, brass, or bronze)

Not Listed

0.1 % Supplier notification limit
(Chemical Category N420)
1.0 % de minimis
concentration

1.0 % de minimis
concentration (Chemical
Category N450)

1.0 % de minimis
concentration

1.0 % de minimis
concentration (Chemical
Category N725)

1.0 % de minimis
concentration

Not Listed

Not Listed

1.0 % de minimis
concentration

1.0 % de minimis
concentration (Chemical
Category N0O10)
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* Antimony as Antimony oxides

* Arsenic

* Beryllium

« Beryllium as Beryllium compounds

e Aluminum

* Nickel

* Nickel as Nickel compounds
« Silicon

e Zinc

e Zinc as Zinc compounds

e Iron

e Iron as Iron Salts
e Sodium chloride
* Magnesium

e Bismuth

* Boron

e Methane

e Cesium

e Rubidium

» Radon 222

* Radium 226

* Lead 210

* Radium 228

e Thorium 228

» Hydrogen sulfide

e Lithium

e Calcium chloride

* Barium

» Copper

» Copper as Copper compounds
e Strontium

« Ammonia

 Potassium chloride

» Cadmium

 Carbon dioxide

e Chromium

e Chromium as Chromium compounds

e Lead

e Aluminum as Aluminum insoluble compounds

U.S. - CERCLA/SARA - Section 313 - PBT Chemical Listing

7440-38-2

7440-41-7

7429-90-5

7440-02-0

7440-21-3

7440-66-6

7439-89-6

7647-14-5
7439-95-4
7440-69-9
7440-42-8
74-82-8
7440-46-2
7440-17-7
14859-67-7
13982-63-3
14255-04-0
15262-20-1
14274-82-9

7783-06-4
7439-93-2
10043-52-4
7440-39-3
7440-50-8

7440-24-6
7664-41-7
7447-40-7
7440-43-9
124-38-9

7440-47-3

7439-92-1

Not Listed

0.1 % de minimis
concentration

0.1 % de minimis
concentration

0.1 % de minimis
concentration (Chemical
Category N050)

1.0 % de minimis
concentration (dust or fume

only)
Not Listed

0.1 % de minimis
concentration

0.1 % de minimis
concentration (Chemical
Category N495)

Not Listed

1.0 % de minimis
concentration (dust or fume

only)

1.0 % de minimis
concentration (Chemical
Category N982)

Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed

Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed

100 Ib RT (this lower threshold
does not apply to lead when it
is contained in stainless steel,
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brass or bronze alloy)
* Lead as Lead compounds 100 Ib RT
 Lead as Lead, inorganic compounds Not Listed
* Manganese 7439-96-5 Not Listed
* Manganese as Manganese compounds Not Listed
* Selenium 7782-49-2 Not Listed
» Selenium as Selenium compounds Not Listed
* Silver 7440-22-4 Not Listed
* Tin 7440-31-5 Not Listed
* Tin as Tin compounds Not Listed
e Antimony 7440-36-0 Not Listed
e Antimony as Antimony compounds Not Listed
» Antimony as Antimony oxides Not Listed
* Arsenic 7440-38-2 Not Listed
 Beryllium 7440-41-7 Not Listed
* Beryllium as Beryllium compounds Not Listed
e Aluminum 7429-90-5 Not Listed
e Aluminum as Aluminum insoluble compounds Not Listed
* Nickel 7440-02-0 Not Listed
* Nickel as Nickel compounds Not Listed
« Silicon 7440-21-3 Not Listed
* Zinc 7440-66-6 Not Listed
e Zinc as Zinc compounds Not Listed
* Iron 7439-89-6 Not Listed
« Iron as Iron Salts Not Listed
 Sodium chloride 7647-14-5 Not Listed
* Magnesium 7439-95-4 Not Listed
 Bismuth 7440-69-9 Not Listed
* Boron 7440-42-8 Not Listed
* Methane 74-82-8 Not Listed
e Cesium 7440-46-2 Not Listed
* Rubidium 7440-17-7 Not Listed
» Radon 222 14859-67-7 Not Listed
» Radium 226 13982-63-3 Not Listed
 Lead 210 14255-04-0 Not Listed
» Radium 228 15262-20-1 Not Listed
e Thorium 228 14274-82-9 Not Listed
United States - California
~Environment

U.S. - California - Proposition 65 - Carcinogens List

» Hydrogen sulfide 7783-06-4 Not Listed
e Lithium 7439-93-2 Not Listed
« Calcium chloride 10043-52-4 Not Listed
* Barium 7440-39-3 Not Listed
» Copper 7440-50-8 Not Listed
» Copper as Copper compounds Not Listed
* Strontium 7440-24-6 Not Listed
* Ammonia 7664-41-7 Not Listed
* Potassium chloride 7447-40-7 Not Listed
e Cadmium 7440-43-9 carcinogen, initial date 10/1/87
 Carbon dioxide 124-38-9 Not Listed
e Chromium 7440-47-3 Not Listed
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e Chromium as Chromium compounds

* Lead

* Lead as Lead compounds

* Lead as Lead, inorganic compounds

* Manganese

* Manganese as Manganese compounds
* Selenium

» Selenium as Selenium compounds

* Silver

* Tin

* Tin as Tin compounds

» Antimony

» Antimony as Antimony compounds

» Antimony as Antimony oxides

* Arsenic

* Beryllium

* Beryllium as Beryllium compounds

* Aluminum

e Aluminum as Aluminum insoluble compounds

 Nickel

* Nickel as Nickel compounds
« Silicon

e Zinc

* Zinc as Zinc compounds
e lron

* Iron as Iron Salts

» Sodium chloride

* Magnesium

e Bismuth

» Boron

* Methane

e Cesium

e Rubidium

e Radon 222

e Radium 226

e Lead 210

¢ Radium 228

e Thorium 228

» Hydrogen sulfide

e Lithium

* Calcium chloride

e Barium

» Copper

» Copper as Copper compounds
* Strontium

« Ammonia

 Potassium chloride

e Cadmium

» Carbon dioxide
e Chromium

U.S. - California - Proposition 65 - Developmental Toxicity

7439-92-1

7439-96-5

7782-49-2

7440-22-4
7440-31-5

7440-36-0

7440-38-2
7440-41-7

7429-90-5

7440-02-0

7440-21-3
7440-66-6

7439-89-6

7647-14-5
7439-95-4
7440-69-9
7440-42-8
74-82-8
7440-46-2
7440-17-7
14859-67-7
13982-63-3
14255-04-0
15262-20-1
14274-82-9

7783-06-4
7439-93-2
10043-52-4
7440-39-3
7440-50-8

7440-24-6
7664-41-7
7447-40-7

7440-43-9

124-38-9
7440-47-3

Not Listed
carcinogen, initial date 10/1/92
carcinogen, initial date 10/1/92
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
carcinogen, initial date 10/1/87
carcinogen, initial date 10/1/87
Not Listed
Not Listed

carcinogen, initial date 10/1/89
(metallic)

carcinogen, initial date 5/7/04
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed

Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed

developmental toxicity, initial
date 5/1/97

Not Listed
Not Listed
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e Chromium as Chromium compounds
* Lead

* Lead as Lead compounds

 Lead as Lead, inorganic compounds

* Manganese

» Manganese as Manganese compounds
* Selenium

» Selenium as Selenium compounds
* Silver

* Tin

* Tin as Tin compounds

e Antimony

e Antimony as Antimony compounds
» Antimony as Antimony oxides

* Arsenic

 Beryllium

* Beryllium as Beryllium compounds
e Aluminum

e Aluminum as Aluminum insoluble compounds
* Nickel

* Nickel as Nickel compounds

« Silicon

* Zinc

e Zinc as Zinc compounds

e Iron

* Iron as Iron Salts

 Sodium chloride

* Magnesium

* Bismuth

* Boron

* Methane

e Cesium

* Rubidium

» Radon 222

* Radium 226

e Lead 210

* Radium 228

e Thorium 228

» Hydrogen sulfide

e Lithium

* Calcium chloride

e Barium

* Copper

» Copper as Copper compounds
« Strontium

e Ammonia
 Potassium chloride
e Cadmium

 Carbon dioxide

e Chromium

U.S. - California - Proposition 65 - Maximum Allowable Dose Levels (MADL)

7439-92-1

7439-96-5

7782-49-2

7440-22-4
7440-31-5

7440-36-0

7440-38-2
7440-41-7

7429-90-5

7440-02-0

7440-21-3
7440-66-6

7439-89-6

7647-14-5
7439-95-4
7440-69-9
7440-42-8
74-82-8
7440-46-2
7440-17-7
14859-67-7
13982-63-3
14255-04-0
15262-20-1
14274-82-9

7783-06-4
7439-93-2
10043-52-4
7440-39-3
7440-50-8

7440-24-6
7664-41-7
7447-40-7
7440-43-9
124-38-9

7440-47-3

Not Listed

developmental toxicity, initial
date 2/27/87

Not Listed

developmental toxicity, initial
date 2/27/87

Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed

Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
4.1 pg/day MADL (oral)
Not Listed
Not Listed

Preparation Date: 16/September/2003
Revision Date: 15/May/2014
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e Chromium as Chromium compounds
* Lead

* Lead as Lead compounds

* Lead as Lead, inorganic compounds
» Manganese

» Manganese as Manganese compounds
* Selenium

» Selenium as Selenium compounds

* Silver

* Tin

* Tin as Tin compounds

» Antimony

» Antimony as Antimony compounds
» Antimony as Antimony oxides

* Arsenic

* Beryllium

* Beryllium as Beryllium compounds

e Aluminum

e Aluminum as Aluminum insoluble compounds
* Nickel

* Nickel as Nickel compounds

« Silicon

* Zinc

e Zinc as Zinc compounds

e Iron

* Iron as Iron Salts

 Sodium chloride

* Magnesium

 Bismuth

» Boron

* Methane

» Cesium

* Rubidium

» Radon 222

» Radium 226

* Lead 210

* Radium 228

 Thorium 228

* Hydrogen sulfide

e Lithium

* Calcium chloride

e Barium

» Copper

» Copper as Copper compounds
* Strontium

e Ammonia

 Potassium chloride

e Cadmium

 Carbon dioxide

e Chromium

e Chromium as Chromium compounds
 Lead

U.S. - California - Proposition 65 - No Significant Risk Levels (NSRL)

7439-92-1

7439-96-5

7782-49-2

7440-22-4
7440-31-5

7440-36-0

7440-38-2
7440-41-7

7429-90-5

7440-02-0

7440-21-3
7440-66-6

7439-89-6

7647-14-5
7439-95-4
7440-69-9
7440-42-8
74-82-8
7440-46-2
7440-17-7
14859-67-7
13982-63-3
14255-04-0
15262-20-1
14274-82-9

7783-06-4
7439-93-2
10043-52-4
7440-39-3
7440-50-8

7440-24-6
7664-41-7
7447-40-7
7440-43-9
124-38-9

7440-47-3

7439-92-1

Not Listed
0.5 pg/day MADL
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed

Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed

0.05 pg/day NSRL (inhalation)

Not Listed
Not Listed
Not Listed

15 pg/day NSRL (oral)

Preparation Date: 16/September/2003
Revision Date: 15/May/2014
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* Lead as Lead compounds

 Lead as Lead, inorganic compounds
* Manganese

* Manganese as Manganese compounds
 Selenium

* Selenium as Selenium compounds

* Silver

e Tin

 Tin as Tin compounds

* Antimony

* Antimony as Antimony compounds

» Antimony as Antimony oxides

e Arsenic

* Beryllium

* Beryllium as Beryllium compounds
e Aluminum

e Aluminum as Aluminum insoluble compounds
* Nickel

* Nickel as Nickel compounds
« Silicon

e Zinc

e Zinc as Zinc compounds

e Iron

« Iron as Iron Salts

 Sodium chloride

* Magnesium

 Bismuth

* Boron

* Methane

e Cesium

* Rubidium

» Radon 222

» Radium 226

e Lead 210

» Radium 228

e Thorium 228

* Hydrogen sulfide

e Lithium

« Calcium chloride

 Barium

» Copper

» Copper as Copper compounds
« Strontium

* Ammonia

* Potassium chloride

e Cadmium

 Carbon dioxide

e Chromium

e Chromium as Chromium compounds

U.S. - California - Proposition 65 - Reproductive Toxicity - Female

7439-96-5

7782-49-2

7440-22-4
7440-31-5

7440-36-0

7440-38-2

7440-41-7

7429-90-5

7440-02-0

7440-21-3
7440-66-6

7439-89-6

7647-14-5
7439-95-4
7440-69-9
7440-42-8
74-82-8
7440-46-2
7440-17-7
14859-67-7
13982-63-3
14255-04-0
15262-20-1
14274-82-9

7783-06-4
7439-93-2
10043-52-4
7440-39-3
7440-50-8

7440-24-6
7664-41-7
7447-40-7
7440-43-9
124-38-9

7440-47-3

Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
0.06 pg/day NSRL (inhalation);

10 ug/day NSRL (except
inhalation)

0.1 pg/day NSRL
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed

Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed

Preparation Date: 16/September/2003
Revision Date: 15/May/2014
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e Lead

* Lead as Lead compounds

 Lead as Lead, inorganic compounds
* Manganese

» Manganese as Manganese compounds
* Selenium

» Selenium as Selenium compounds
* Silver

* Tin

 Tin as Tin compounds

e Antimony

e Antimony as Antimony compounds
« Antimony as Antimony oxides

* Arsenic

 Beryllium

* Beryllium as Beryllium compounds
e Aluminum

e Aluminum as Aluminum insoluble compounds
* Nickel

* Nickel as Nickel compounds

« Silicon

* Zinc

e Zinc as Zinc compounds

e Iron

* Iron as Iron Salts

 Sodium chloride

* Magnesium

* Bismuth

* Boron

* Methane

» Cesium

* Rubidium

» Radon 222

» Radium 226

e Lead 210

» Radium 228

e Thorium 228

» Hydrogen sulfide

e Lithium

* Calcium chloride

e Barium

* Copper

» Copper as Copper compounds
« Strontium

e Ammonia

 Potassium chloride

* Cadmium

 Carbon dioxide
* Chromium
e Chromium as Chromium compounds

U.S. - California - Proposition 65 - Reproductive Toxicity - Male

7439-92-1

7439-96-5

7782-49-2

7440-22-4
7440-31-5

7440-36-0

7440-38-2
7440-41-7

7429-90-5

7440-02-0

7440-21-3
7440-66-6

7439-89-6

7647-14-5
7439-95-4
7440-69-9
7440-42-8
74-82-8
7440-46-2
7440-17-7
14859-67-7
13982-63-3
14255-04-0
15262-20-1
14274-82-9

7783-06-4
7439-93-2
10043-52-4
7440-39-3
7440-50-8

7440-24-6
7664-41-7
7447-40-7

7440-43-9

124-38-9
7440-47-3

female reproductive toxicity,

initial date 2/27/87
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed

Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed

male reproductive toxicity,

initial date 5/1/97
Not Listed
Not Listed
Not Listed
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e Lead

* Lead as Lead compounds

 Lead as Lead, inorganic compounds
* Manganese

» Manganese as Manganese compounds
* Selenium

» Selenium as Selenium compounds
* Silver

* Tin

 Tin as Tin compounds

e Antimony

e Antimony as Antimony compounds
« Antimony as Antimony oxides

* Arsenic

 Beryllium

* Beryllium as Beryllium compounds
e Aluminum

e Aluminum as Aluminum insoluble compounds
* Nickel

* Nickel as Nickel compounds

« Silicon

* Zinc

e Zinc as Zinc compounds

e Iron

* Iron as Iron Salts

 Sodium chloride

* Magnesium

* Bismuth

* Boron

* Methane

» Cesium

* Rubidium

» Radon 222

» Radium 226

e Lead 210

» Radium 228

e Thorium 228

7439-92-1

7439-96-5

7782-49-2

7440-22-4
7440-31-5

7440-36-0

7440-38-2
7440-41-7

7429-90-5

7440-02-0

7440-21-3
7440-66-6

7439-89-6

7647-14-5
7439-95-4
7440-69-9
7440-42-8
74-82-8
7440-46-2
7440-17-7
14859-67-7
13982-63-3
14255-04-0
15262-20-1
14274-82-9

male reproductive toxicity,

initial date 2/27/87
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed
Not Listed

Other Information

o WARNING: This product contains a chemical known to the State of California to
cause cancer, birth defects, or other reproductive harm.

Section 16 - Other Information

Last Revision Date e 15/May/2014

Preparation Date e 16/September/2003

Disclaimer/Statement of e This product is only used onsite and is not transported/dispersed to any other location
Liability except for CalEnergy Operating Corporation (Imperial Valley).

Key to abbreviations
NDA = No Data Available

Preparation Date: 16/September/2003
Revision Date: 15/May/2014
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Hazardous Material Handling

Appendix E - Use and Location of Hazardous Materials

Maximum Quantity | Annual Quantity

Chemical®

Onsite (gallons, Lbs, tons)

(gallons, Lbs, tons)

Storage Location
(General Arrangement
Location Code)

Type of Storage

Chemical Treatment | Oxidizing Biocide 1,000 gallons 3,250 gallons Cooling Tower (62) Liquid Continuously onsite

CL41

ChemTreat CL456 Biodetergent 250 gallons 750 gallons Cooling Tower (62) Liquid Continuously onsite

ChemTreat CL5428 | Dispersant 250 gallons 750 gallons Cooling Tower (62) Liquid Continuously onsite

ChemTreat CT775 Corrosion Inhibitor 250 gallons 750 gallons Cooling Tower (62) Liquid Continuously onsite

ChemTreat CL2065 | Nonoxidizing Biocide 500 gallons 1,500 gallons Cooling Tower (62) Liquid Continuously onsite

HASA 12.5% Sodium | Oxidizing Biocide 3,000 gallons 18,000 gallons Cooling Tower (62) Liquid Continuously onsite

Hypochlorite Solution

ChemTreat C2187T Oxidizing Biocide - H,S 2,000 lbs 75,000 Lbs Cooling Tower (62) Solid Continuously onsite
Abatement

ChemTreat C2184G | Oxidizing Biocide - H,S 500 lbs 1,100 Lbs Cooling Tower (62) Solid Continuously onsite
Abatement

NALCO GE0901 Norms Inhibitor 6,000 gallons 73,000 gallons NORMS (60) Liquid Continuously onsite

NALCO N7471 Antifoaming Agent 900 gallons 6,570 gallons HP Separator Area (59) Liquid Continuously onsite

Antifoam

NALCO 1720 Oxygen Scavenger 500 gallons 4,500 gallons Clarifier (61) Liquid Continuously onsite

GE0912 Scale Inhibitor 3,000 gallons 14,600 gallons HP Separator (25) Liquid Continuously onsite

NALCO N9907 Polymer/Flocculant 4,000 lbs 47,450 lbs Clarifier (61) Solid Continuously onsite

Battery Electrolyte UPS and Emergency 1,200 gallons 1,200 gallons Battery Rooms (37) Liquid Continuously onsite
Shutdown Battery Array

Diesel No. 2 Fuel for Onsite Equipment | 1,000 gallons 21,000 gallons Fire Water Pump AST (39) Liquid Continuously onsite

Jacobs Engineering Inc.
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Hazardous Materials Handling

Maximum Quantity | Annual Quantity

Storage Location

Onsite (gallons, Lbs, tons) | (General Arrangement
Chemical® (gallons, Lbs, tons) Location Code) Type of Storage
Hydrochloric Acid Filter Press Wash 10,000 gallons 420,500 gallons Filter Press (79) Liquid Continuously
<37% onsite
Hydrochloric Acid Filter Press Wash 300 gallons 5,800,000 gallons Filter Press (98) Liquid Continuously
<2.5% onsite
Liquid Lime Filter Press Wash 10,300 gallons 158,604 gallons Filter Press (99) Liquid Continuously
onsite
Sulfur Hexafluoride | Circuit Breakers/TET Test | 300 lbs 300 lbs Switchyards/Resources Test Unit | Gas Continuously onsite
(4,54)
Anti-Freeze and Portable Equipment in Shop | 1,000 gallons 1,000 gallons Maintenance Building (6) Liquid Continuously onsite
Coolant
Naphtha Portable Equipment in Shop | 250 gallons 250 gallons Maintenance Building (6) Liquid Continuously onsite
Hydraulic fluid Portable Equipment in 2,000 gallons 2,000 gallons Maintenance Building/Filter Liquid Continuously onsite
Shop/Shop/Equipment Press (6)
Laboratory reagents | Geothermal Fluids/Filter |5 gallons 5 gallons Laboratory/chemical storage Liquid and | Continuously onsite
Cake Laboratory Filter Cake cabinets (5) Granular
Laboratory Analysis Solid
Turbine Lubrication Qil | Lubricate Rotating 12,000 gallons 12,000 gallons Lubricating oil reservoirs Liquid Continuously onsite
Equipment (e.g., steam adjacent to the steam turbine and
turbine bearings, valves) drum storage in lubricant storage
shed/warehouse (63)
Mineral Insulating Oil | Transformers 22,000 gallons 15,000 gallons Transformers and drum storage | Liquid Continuously onsite
in lubricant storage shed (38, 44,
6)
Acetylene Welding Gas 500 cubic feet 500 cubic feet Maintenance building (6) Gas Continuously onsite

Jacobs Engineering Inc.
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Hazardous Materials Handling

Maximum Quantity

Onsite

Annual Quantity
(gallons, Lbs, tons)

Storage Location
(General Arrangement

Chemical® (gallons, Lbs, tons) Location Code) Type of Storage
Oxygen Welding Gas 500 cubic feet 500 cubic feet Maintenance building (6) Gas Continuously onsite
Propane Torch Gas 500 cubic feet 500 cubic feet Maintenance building (6) Gas Continuously onsite
Alloy Mix Gas Welding Gas 500 cubic feet 500 cubic feet Maintenance building (6) Gas Continuously onsite
Lab Gas (Helium, Laboratory 500 cubic feet 500 cubic feet Laboratory (5) Gas Continuously onsite
Argon, Nitrogen, Air)
Liquid Argon Laboratory 300 gallons 300 gallons Laboratory (5) Liquid Continuously onsite
Cleaning Chemicals | Cleaning Varies (< 25 gallons | Varies (< 25 gallons of | Control Room (5) Liquidor | Continuously onsite

of fluids or 100 lbs of | fluids or 100 bs of Solid

solid for each solids for each

chemical) chemical)
Paint Touch-up of Painted Varies (< 25 gallons | Varies (< 25 gallons of | Control Room (5) Liquid Continuously onsite

Surfaces of fluids or 100 lbs of | fluids or 100 lbs of
solid for each solids for each
chemical) chemical)
Notes:

?  Chemical vendor may be subject to change; however, chemical class will remain the same or similar.

AST = aboveground storage tank
H2S = hydrogen sulfide

HP = high pressure

lbs = pound(s)

UPS = uninterruptible power supply

@ Chemical vendor may be subject to change; however, chemical class will remain the same or similar.

Jacobs Engineering Inc.
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Black Rock Geothermal LLC Proposal for Background Groundwater
Monitoring Well Network

Introduction

This report details a detection monitoring plan (DMP) using a groundwater monitoring network
for the Black Rock Geothermal Project (BRGP). The DMP is an attachment to the Report of Waste
Discharge submitted to the RWQCB on May 24, 2023. The DMP is prepared pursuant to CCR Title
27 § 20420. The monitoring network consists of three proposed background monitoring wells in
the vicinity of the proposed BRGP. At least 4 quarters of sampling will occur at each proposed
groundwater monitoring well prior to start-up and operation of the BRGP. Background data are
to be established for each individual well with at least 4 quarters of samples. Once BRGP
operation commencement occurs, groundwater monitoring results will be evaluated to establish
Constituent of Concern (COC) reporting level as well as to establish pertinent statistical methods,
further the data will be assessed to determine basis behind intra or inter well monitoring once
the Waste Discharge Requirement become effective.

Background

BRGP is the vicinity of existing geothermal power facilities which harness the Salton Sea Known
geothermal Resource Area. This power facility is designed for approximately 87 megawatts (MW)
of maximum continuous rating and approximately 77 MW of expected net output. BRGP is
located approximately 7 miles northwest of Calipatria and 8 miles southwest of Nilan in Imperial
County, California (Figure 1). The project site will be located on approximately 55 acres of a 155-
acre parcel (APN: 020-110-008) with average elevation of 232 feet below mean sea level (msl)
(Landmark Consultants, Inc., 2022). Identifiable parcel boundaries are Boyle Road to the east
and McKendry Road to the North.

Monitoring Well Locations
Locations for the new proposed groundwater monitoring wells are based on the following
principles:

¢ Yield representative groundwater from the uppermost aquifer to allow for earliest
possible detection of a release from the brine pond.

e Adequate spacing to understand localized groundwater movement underneath and
around the project site.

¢ Minimize impact on construction and operational activities at the project site to avoid
potential well damage.

e Avoid areas to be excavated and used as soil borrow/stockpiles during construction.

Proposed groundwater monitoring well locations are directly northwest (downgradient), west
(downgradient) and southeast (upgradient) of the brine pond (Figure 2) (Table 2). This figure
also shows the excavation area and soil borrow areas to be avoided as a potential site for
monitoring well installation. The proposed groundwater monitoring well locations are positioned
in the most likely downgradient groundwater flow directions from the proposed brine pond.

Black Rock Geothermal
Power Project 3 December 2023



Black Rock Geothermal LLC Proposal for Background Groundwater
Monitoring Well Network

Table 2: Proposed groundwater monitoring well latitude and longitude coordinates.

Proposed Monitoring Well Latitude [ Longitude [
BRMW-1 33465448 33.165251 115628084 -115.627437
BRMW-2 334674434 33.166952 15629676 -115.629137
BRMW-3 3346903+% 33.169140 -145:628745-115.629105

1 Latitude and longitude coordinates for proposed monitoring wells are approximate and are subject to change
depending on field conditions.

Monitoring Well Construction

Groundwater monitoring well samples will provide at least one year of groundwater quality data
results prior to BRGP operation in accordance with Title 27 § 20415 (e)(6). Following the one-
year of background monitoring, the groundwater monitoring wells will subsequently serve as
compliance wells (if undamaged) until decommissioned. Based on data from nearby monitoring
wells groundwater is expected to be first encountered approximately 5-feet below ground
surface (bgs). Well construction will be as specified by California Department of Water Resources
Bulletin 74-81 and 74-90 well construction requirements. Following construction, all monitoring
wells will be surveyed by a California-licensed Professional Land Surveyor and developed in
accordance with California Department of Water Resources Bulletin 74-81 and 74-90. Details on
groundwater monitoring well construction and drilling activities is detailed in Attachment 1 (Well
Installation Plan).

Groundwater Sampling Frequency

Prior to beginning operation at BRGP, all monitoring wells shall be sampled four times per year
(once per quarter) following the immediate first year after installation pursuant to Title 27 §
20415 (e)(6). Quarterly sampling frequency shall take place during the months of January, April
(anticipated highest groundwater elevation), July, and October (anticipated lowest groundwater
elevation). If BRGP operation does not commence immediately after 1-year, background data
collection will continue with the same quarterly frequency until operation begins increasing the
background data sample size. Following operation commencement at BRGP, sampling frequency
shall decrease to semi-annually.

Groundwater Sampling Constituents

The proposed monitoring wells will be purged prior to each sampling event. Purging will ensue
until equilibrium/stabilization is achieved prior to sampling Water quality parameters (Table 3).
Groundwater samples will be collected from the proposed monitoring wells directly after
purging and sent to an ELAP certified laboratory for analysis. Constituents proposed for analysis
mirror current groundwater monitoring parameters in WDR R7-2022-0011 for R2 Vulcan and
Del Ranch Power facilities.

Proposed Monitoring Constituents:
e Total Dissolved Solids (Method: SM 2540 C)
e Arsenic (Method: EPA 200.8)
e Barium (Method: EPA 200.8)
e Cadmium (Method: EPA 200.8)

Black Rock Geothermal
Power Project 4 December 2023
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e Lead (Method: EPA 200.8)
e Zinc (Method: EPA 200.8)
e Oil & Grease (Method: EPA 1664A)

Table 3: Physical and water quality parameters measured during well purging.

Parameter Unit
pH pH Units
Depth to Groundwater Feet below elevation datum (top of well casing)
Depth to Bottom of Well Feet below elevation datum (top of well casing)
Groundwater Elevation [ Feet above sea level (USGS Datum)
Specific Conductance Micromhos per centimeter
Temperature Degrees Fahrenheit
Turbidity Nephelometric Turbidity Units (NTU)
Dissolved oxygen Milligrams per liter (mg/L)
Oxidation Reduction Potential Millivolts (mV)

[ Calculated based on depth to groundwater from elevation datum.

Establishing Background Data

A minimum of four quarters (1-year) of samples will be collected from each monitoring well
prior to operation commencement. If more samples are collected prior to operation
commencement, these results will be added to the background data set. In the future these data
may be used to determine appropriate monitoring method (intra/inter well monitoring) and to
define the reporting limits for the constituents of concern (COC) which are subject to applicable
statistical and non-statistical tests.

References

Landmark Consultants, Inc. (2022). Preliminary Geotechnical Investigation Black Rock
Geothermal Power Plant. El Centro, CA: Landmark Consultants, Inc.

Black Rock Geothermal
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Black Rock Geothermal Power Project Well Installation Work Plan
Attachment 1

Groundwater Monitoring Well Installation Work Plan — Black Rock
Geothermal Power Project

Introduction

This report details a Groundwater Monitoring Well Installation Work Plan (Well Installation Work
Plan) for the Black Rock Geothermal Project (BRGP). The Well Installation Work Plan is an
attachment to the Report of Waste Discharge submitted to the RWQCB on May 24, 2023. The
Well Installation Work Plan is prepared pursuant to California Department of Water Resources
Monitoring Well Standards Bulletin 74-90. The monitoring network consists of three proposed
background monitoring wells in the vicinity of the proposed BRGP. At least 4 quarters of
sampling will occur at each proposed groundwater monitoring well prior to start-up and
operation of the BRGP. Background data are to be established for each individual well with at
least 4 quarters of samples. Once BRGP operation commencement occurs, groundwater
monitoring results will be evaluated to establish Constituent of Concern (COC) reporting level as
well as to establish pertinent statistical methods, further the data will be assessed to determine
basis behind intra or inter well monitoring once the Waste Discharge Requirement become
effective.

Drilling Activities

A total of three soil borings will be drilled at the proposed project site. During drilling, bulk
samples will be collected from drill cuttings and drive samples will be collected approximately
every 5 feet for logging purposes. The soil borings will be logged under the direction of a
Professional Geologist registered in the State of California, in accordance with American Society
for Testing & Materials (ASTM) International Test Standard D 5434. Boring logs detailing a
description of the subsurface conditions, relative densities of the subsurface materials, sample
intervals/depths, and groundwater levels will be prepared and provided in a well installation
report submitted to the RWQCB after well installation is complete.

Drill rods and core barrels with a minimum 6-inch inside diameter (ID) will be used to drill
monitoring well boreholes. Continuous core soil samples (4- inches outside diameter) will be
collected for lithologic classification. Override casings, core barrels, and other downhole drilling
tools will be decontaminated prior to the initiation of drilling activities and between each
borehole location. Core barrels and other downhole soil sampling equipment will also be
decontaminated before and after each use.

Soil and water generated during well construction will be disposed of on site. Groundwater
generated during development will be evenly spread across the site. Well construction and
sampling equipment will be decontaminated | agreement with best management practices.

Monitoring Well Construction

Personnel expected to be onsite for field exploration and well installation will complete required
CalEnergy Safety training. Based on data from nearby monitoring wells groundwater is expected
to be first encountered approximately 5-feet below ground surface (bgs). Monitoring wells will
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be constructed inside the override casing(s), once the borehole has been advanced to the
desired depth. Following setting the well screen, riser, filter pack, and bentonite seal, the well will
be grouted as the temporary casing is withdrawn, preventing cross contamination. If the
borehole has been drilled to a depth greater than that at which the well is to be set, the borehole
will be backfilled with bentonite pellets or a bentonite-cement slurry to a depth approximately 2
feet below the intended well depth. Approximately 2 feet of clean sand will be placed on top of
the bentonite to return the borehole to the proper depth for well installation. The appropriate
lengths of well screen, nominally 10 feet (with bottom cap), and casing will be joined watertight
and lowered inside the temporary casing to the bottom of the borehole. Centering guides, if
used, will be placed at the bottom of the screen and above the interval in which the bentonite
seal is placed. A primary sand pack consisting of clean Morie No. 00 (or DSI No.1) silica sand for
0.010-inch slotted screen will be placed around the well screen. The sand will be placed into the
borehole at a uniform rate, in a manner that will allow even placement of the sand pack. The
inner-most override casing will be raised gradually during sand pack installation to avoid caving
of the borehole wall; at no time will the innermost override casing be raised higher than the top
of the sand pack during installation. During placement of the sand, the position of the top of the
sand will be continuously sounded. The primary sand pack will extend from the bottom of the
borehole to a minimum of 1 foot above the top of the well screen.

Groundwater monitoring wells will be constructed using 2-inch diameter schedule 80 PVC well
casing with approximately 10-feet of 0.010 factory slotted well screen. The top of the 10-foot
screen interval shall be installed approximately 1 to 2 feet above the static water level. The final
drilling depth will be determined by soil data collected at the time of drilling and will be
dependent on where static water level is observed. It is anticipated the total boring depth will be
15 to 20 feet below ground surface (Figure 1). A bentonite seal at least 2 feet thick will be
placed above the sand pack. The seal will be placed into the borehole in a manner that will
prevent bridging. The position of the top of the bentonite seal will be verified using a weighted
tape measure. If all or a portion of the bentonite seal is above the water table, clean water will be
added to hydrate the bentonite. A hydration period of at least 30 minutes will be required
following installation of the bentonite seal. Above the bentonite seal, an annular seal of cement-
bentonite grout will be placed. The cement-bentonite grout will be installed continuously in one
operation from the bottom of the space to be grouted to the ground surface through a tremie
pipe. The tremie pipe must be plugged at the bottom and have small openings along the sides of
the bottom 1-foot length of pipe. This will allow the grout to discharge laterally into the
borehole and not disturb the bentonite pellet seal. A continuation of hydrated bentonite to
surface is also adequate in lieu of cement-bentonite grout.

In agreement with applicable design and installation guidelines, All monitoring wells will be
completed above-grade, installed with a locking protective well box, in a concrete pad protected
by guard posts

Each well will be properly labeled on the exterior of the locking cap or protective casing with a
metal stamp indicating the permanent well number. The specified well construction detailed
above meets California Department of Water Resources Bulletin 74-81 and 74-90 well
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construction requirements. Following construction, all monitoring wells will be surveyed by a
California-licensed Professional Land Surveyor and developed in accordance with California
Department of Water Resources Bulletin 74-81 and 74-90 to facilitate equilibrium with
surrounding groundwater.

Monitoring Well Development

Well development will be accomplished using a combination of surging throughout the well
screen and pumping, until the physical and chemical parameters of the discharge water that are
measured in the field have stabilized and the turbidity of the discharge water is substantially
reduced. Fine-grained materials in the surficial aquifer at the site may not allow low turbidity
results to be achieved. The surging apparatus will include a tight-fitting surge block. Well
development will begin by surging the well screen, starting at the bottom of the screen and
proceeding upwards, throughout the screened zone. Following surging, the well will be pumped
to remove the fine materials that have been drawn into the well. During pumping, measurements
of pH, temperature, turbidity and specific conductance will be recorded. Development will
continue by alternately surging and pumping until the discharge water is free from sand and silt,
the turbidity is substantially reduced, and the pH, temperature, and specific conductance have
stabilized at regional background levels, based on historical data. Development will continue for
a minimum of one hour until the water removed from the well is as clear of turbidity as
practicable. Well development equipment will be decontaminated prior to initial use and after
the development of each well.
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PROJECT NAME

Black Rock Geothermal Project

WELL NUMBER

SHEET 1 OF 1

WELL COMPLETION DIAGRAM

PROJECT : Black Rock Geothermal Project

LOCATION : Black Rock Geothermal Facility

DRILLING CONTRACTOR : TBD

DRILLING METHOD AND EQUIPMENT USED : Sonication or Direct Push

WATER LEVELS : TBD START : TBD END : TBD LOGGER: TBD
3— 11— 2
2a -
1 1- Ground elevation at well TBD
3a— \
2- Top of casing elevation TBD
a) vent hole? TBD
3- Wellhead protection cover type TBD
a) weep hole?
b) concrete pad dimensions
4- Dia./type of well casing TBD
5- Typel/slot size of screen Factory slotted PVC 0.01 inch well screen
6- Type screen filter Morie No. 00 or DSI No. 01
a) Quantity used
7- Type of seal Hydrated bentonite
a) Quantity used
8- Grout

a) Grout mix used

b) Method of placement
c) Vol. of well casing grout
Development method
Development time

Estimated purge volume

Comments

Hydrated bentonite or bentonite/cement slurry

Alternating surging and pumping till stability

TBD

TBD

*As built construction diagrams will be submitted to the RWQCB as part the well completion report.
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