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Alcoa USA Corp.

Energy Division
3990 John D. Harper Road

PO Box 1491

A I coa Rockdale, TX 76567-1491 USA

May 17, 2021

Mr. Gary Westbrook, General Manager, and

Members of the Board of Directors

Post Oak Savannah Groundwater Conservation District
P.O. Box 92

Milano, Texas 76556

RE:  Alcoa USA Corp.
Application to Amend Alcoa’s Existing 25,000 af/yr Simsboro Drilling and Operating
Permit No. 0148; and associated Application for Transport Permit

Dear Mr. Westbrook and Members of the Board:

Alcoa USA Corp. (Alcoa) is submitting today the two applications referenced above. Each of
the two applications is being submitted with a cover letter addressed to the General Manager that
identifies that application and the attachments to it, and that transmits the check for fees that
accompanies the application.

This letter is intended to provide the General Manager and the Board an overall picture of the
two applications and the April 26, 2021 Letter of Intent between Alcoa and EPCOR USA Inc.
(EPCOR). Copies of this letter and the Letter of Intent are included under Section 1 of each of
the two applications.

The first application is an Application to Amend Alcoa’s existing 25,000 af/yr Simsboro Drilling
and Operating Permit No. 0148 to authorize use of the water for municipal use in addition to
industrial use, and to authorize use of the water anywhere within Milam County (which is within
the District), and anywhere within Williamson County and the adjacent Counties of Lee, Travis
and Bell (each of which is outside the District). The 56 wells that will produce the water are the
same 56 wells that are currently authorized under the operating permit. No increase in either the
authorized aggregate annual production or the rate of production from any well is requested.

The second application is an Application for a Transport Permit authorizing transport of up to
25,000 af/yr of the water produced under the amended operating permit out of the District for use
in Williamson County and the three other out-of-District counties.

Alcoa owns nearly 32,000 acres of land and groundwater rights in Milam and Lee Counties
known as Sandow Lakes Ranch. Alcoa currently is marketing the property to prospective buyers
and, at the same time, entering into long-term leases and water supply contracts with new tenants
on the property. Alcoa’s objectives include significant long-term economic development within
Sandow Lakes Ranch and nearby areas in the two counties. However, Alcoa believes it is also
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important that it promote, facilitate and assist in the economic development of the fast growing
region between Alcoa’s property and the I-35 corridor, because the economic health of that
region is critical to the economic development of Milam and Lee Counties. The amended
Drilling and Operating Permit No. 0148 and the associated Transport Permit are needed for the
desired economic development.

In furtherance of its objectives, Alcoa has entered into the Letter of Intent with EPCOR
regarding the supply of this 25,000 AFY of water for use in Milam County, Williamson County,
and the adjacent counties of Lee, Travis and Bell.

The project currently envisioned by EPCOR and Alcoa involves phased infrastructure
development that will ultimately deliver up to 44,800 acre-feet of groundwater per year. Phase 1
would include an initial 11,200 af/yr of groundwater from EPCOR’s existing 130 Project
delivered via a pipeline extension from the 130 Project. Phase 2 would include an additional
supply of up to 33,600 af/yr of Sandow Lakes Ranch groundwater delivered by a new adjacent
pipeline project. Groundwater in addition to the 25,000 af/yr of Simsboro groundwater
authorized under Alcoa’s amended Operating Permit No. 0148 could come from the Hooper.
Interconnections between the 130 Project and the new pipeline would provide significant
flexibility and redundancy in water supply to the users.

Please call me at (512) 430-0669 if you have any questions or need any additional information.

Respectfully,

Tommy E. Hodges, P.E.
Authorized Representative,
Alcoa USA Corp.



EXECUTION DRAFT

Letter of Intent
Regarding Groundwater from Alcoa’s Sandow Lakes Ranch
by and between
Alcoa USA Corp. and
EPCOR USA Inc.

This Letter of Intent (LOI) regarding Groundwater from Alcoa’s Sandow Lakes Ranch is entered
into as of the 26th day of April 2021, by and between and Alcoa USA Corp. (Alcoa) and EPCOR USA Inc.
(EPCOR).

Background

Alcoa owns over 30,000 acres of land and groundwater rights in Milam and Lee Counties, Texas
known as Sandow Lakes Ranch, of which nearly 25,000 acres are in Milam County.

EPCOR is a utility company that builds, owns and operates water and wastewater treatment
facilities, water transmission pipelines, and natural gas distribution systems. Today, EPCOR is the largest
private water provider in the Southwestern United States, owning and operating more than 249 groundwater
production wells, 71 water treatment plants, 63 pump stations, 2,860 miles of water distribution pipeline,
and 292 miles of natural gas distribution pipeline. In all, EPCOR delivers reliable water and wastewater
service to a population of more than 780,000.

In Texas, EPCOR has ownership interest in and operational responsibility for two water supply
projects: the Vista Ridge Project and the 130 Project. See Figure 1, below:

Figure 1: EPCOR’s Vista Ridge Project and its 130 Project

festfet 130 Project

Vista Ridge Project

San Antonio

EPCOR and Alcoa have agreed to work together to make water from Sandow Lakes Ranch
available to users in Williamson and adjacent counties in conjunction with EPCOR’s 130 Project.
Consistent with the understanding between EPCOR and Alcoa, EPCOR by this LOI confirms its immediate
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need to secure from Alcoa the supply of 25,000 acre-feet per year (AFY) or more of Sandow Lakes Ranch
groundwater. The project currently envisioned by EPCOR and Alcoa involves phased infrastructure
development that will ultimately deliver up to 44,800 AFY. Phase 1 would include an initial 11,200 AFY
of groundwater from the 130 Project delivered via a pipeline extension from the 130 Project. Phase 2 would
include an additional supply of up to 33,600 AFY from Sandow Lakes Ranch groundwater delivered by a
new pipeline project. Interconnections between the 130 Project and proposed new pipeline would provide
significant flexibility and redundancy in water supplied to the users.

Alcoa’s objectives include significant long-term economic development of Alcoa’s Sandow Lakes
Ranch and nearby areas in Milam and Lee Counties. However, Alcoa believes it is also important that it
promote, facilitate and assist in the economic development of the fast growing 1-35 and Highway 130
corridors and areas between them and Sandow Lakes Ranch, because the economic health of that region is
critical to the economic development of Milam and Lee Counties.

Among its other currently permitted groundwater production rights at its Sandow Lake Ranch,
Alcoa holds Operating Permit No. 0148 issued by the Post Oak Savannah Groundwater Conservation
District (the “District”) authorizing the production of 25,000 AFY of groundwater annually from Alcoa’s
lands in Milam County and the use of that water for industrial purposes at Alcoa’s Milam County property.
Alcoa is in the process of seeking from the District amendments to that Operating Permit, as well as a
Transport Permit, to authorize use of the water for municipal use in addition to industrial use, use of the
water anywhere within Milam County, which is within the District, and transport of the water out of District
and use of the water anywhere within Williamson and the adjacent Counties of Lee, Williamson, Travis
and Bell. Based on the acreage of groundwater rights that it owns, Alcoa also has additional rights for
future additional groundwater production permits at its Sandow Lakes Ranch.

Water Needs of Municipalities and Other Water Suppliers in the Region

In September 2019, the City of Round Rock, Texas issued a Request for Information (“RFI”) to
identify potential water suppliers and determine basic costs for potential projects. In the RFI, the City asked
potential suppliers how the following two alternative firm annual supply volumes and delivery capacities
can be provided:

i. 11,200 AFY (10 million gallons per day (mgd), with a delivery capacity of 10 mgd (no
peaking capacity); and
ii. 16,800 AFY (15 mgd) with a delivery capacity of 30 mgd.

As reflected in the recently submitted final 2021 Brazos G Regional Water Plan, the City of Round
Rock is projected to begin experiencing water supply shortages in the near future, and the 16,800 acft/yr
specified in item ii, above, is the City’s currently projected 2070 water supply shortage. Based on the initial
responses to the RFI, the City is now also considering larger supply volumes with one or more regional
partners, having executed a Memorandum of Understanding (MOU) to this effect with the City of
Georgetown and the Brazos River Authority. In December 2020, the MOU participants followed up with
additional RFI questions, the first of which asked for a description of the potential for each proposed
groundwater supply project to provide additional supply volumes beyond those specified in the RFI.

Given the rate of sustained regional population growth in Central Texas, it is prudent for
municipalities to secure needed additional water supplies quickly, and to consider securing larger volumes
to provide margins of error in the events that shortages will begin to occur even earlier than currently
forecasted and future growth in demand will exceed current projections, and to provide for diversification
of supply by incorporating drought-proof groundwater conjunctively with surface water supplies. Such
larger regional projects will benefit from economies of scale in common production and delivery
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infrastructure, and the economy of the entire region would benefit because of the greater long-term security
of the region that would result from more water providers having firm water supplies in volumes that will
be adequate to avoid shortages for many years into the future. Based on the 2021 Region G Regional Water
Plan, the total projected 2070 water supply shortage in Williamson County alone exceeds 25,000 AFY.

Alcoa’s and EPCOR’s Intent

For the reasons summarized above, Alcoa and EPCOR intend to initiate formal negotiations for an
agreement for the reservation and supply of Alcoa’s Sandow Lakes Ranch groundwater immediately upon
the District acting on Alcoa’s applications for the amendment of Operating Permit No. 0148 and the
associated Transport Permit. This expression of intent and this LOI are non-binding on both parties in all
respects, and either one of the parties may terminate this LOI at any time by giving written notice of
termination to the other.

Alcoa USA Corp.

EPCOR USA Inc.

By

A
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Alcoa USA Corp.
Energy Division
3990 John D. Harper Road

PO Box 1491

A I Coa Rockdale, TX 76567-1491 USA

May 17,2021

Mr. Gary Westbrook, General Manager

Post Oak Savannah Groundwater Conservation District
310 East Avenue C

Milano, Texas 76556

RE:  Alcoa USA Corp. — Application to Amend Alcoa’s Existing 25,000 af/yr Simsboro
Drilling and Operating Permit No. 0148

Dear Mr. Westbrook:

Submitted herewith are 3 copies of the Application of Alcoa USA Corp. (Alcoa) to Amend
Alcoa’s existing 25,000 af/yr Simsboro Drilling and Operating Permit No. 0148 to authorize
municipal use in addition to industrial use, and to authorize use of water anywhere within Milam
County (which is in the District) and anywhere within Williamson County and the adjacent
Counties of Lee, Travis and Bell (each of which is outside of the District). A separate transport
permit application is being submitted for the transport of the water to the four out of district
counties.

Each copy of the Application to Amend Drilling and Operating Permit No. 0148 is compiled in a
single notebook consisting of five sections, corresponding to tabs in the notebook. As described
in the table below, Section 1 consists of the completed application form and certain attachments
to the application form, and the remaining sections consist of additional attachments to the
application form.

As indicated in the table below, the first attachment to the completed application form is a copy
of a letter from Tommy Hodges to you and the Members of the Board discussing both
applications and the April 26, 2021 Letter of Intent between Alcoa and EPCOR USA Inc.

Section Descriptions of Materials in each Section

1 The completed application form and the following attachments to the completed
application form:

o Letter from Tommy Hodges to Gary Westbrook and the Board of Directors

summarizing this Application to Amend Drilling and Operating Permit No.
0148, the associated application for a transport permit, and the April 26, 2021
Letter of Intent between Alcoa and EPCOR USA Inc.

e April 26, 2021 Letter of Intent between Alcoa and EPCOR USA Inc.
Summary of Amendment Application, Responses to POSGCD Rule 7.4, and
Response to the District’s Request for a Description of Flow Measurements
Land Ownership Information
Water Conservation Plan and Drought Contingency Plan
Aquifer Impact Study
Production Well Information

DN |WIN




Mr. Gary Westbrook

Alcoa USA Corp. — Application to Amend Alcoa’s Drilling and Operating Permit No. 0148
Page 2 of 2

May 17, 2021

Also enclosed is a check in the amount of $5,600 for the District’s processing of the application.

Finally, also enclosed is a flash drive containing a digital copy of the application and the
groundwater models associated with the Aquifer Impact Study.

Please call Tommy Hodges at (512) 430-0669 if you have any questions or need any additional
information.

Respectfully,

Robyn L. Gross
Director Asset Management Americas
Alcoa USA Corp.

Enclosures
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POST OAK SAVANNAH GROUNDWATER CONSERVATION DISTRICT (POSGCD)
Permit Application to Drill or Alter and Operate a Non-Exempt Well

Return this completed form to: POSGCD, PO Box 92 (310 East Ave. C), Milano, TX 76556
Phone: 512-455-9900 FAX: 512-455-9909 Email: admin@posqgcd.org
Please type or print legibly. Incomplete applications will be returned to applicant.

Application Date: Well Number:
Date received by POSGCD Assigned by POSGCD

Is the property where this well is or will be located within a subdivision or city? Yes

If yes, please write the name of the subdivision or city:

PURPOSE FOR THIS APPLICATION (Choose one

New well

Replacement well; if selected, please briefly explain:

Alter an existing well; if selected, please briefly explain:

Operate an existing well

Other: if selected, please briefly explain: See Summary of Application in Section 1 - Application Information

SECTION 1: APPLICANT

Name: Alcoa USA Corp. Phone:  (512) 430-0669
(First, Middle, Last)
Address:  -O- Box 1491 Email: 1ommy.Hodges2@alcoa.com
City: Rockdale State:  TX Zip: 76567
Are you requesting an exemption under Post Oak Savannah GCD Rule 7.107? Yes

If yes, please cite applicable rule, or explain:

SECTION 2: FEE REQUIRED

If the applicant intends to drill a new well, increase the size of an existing well, increase the size of a pump on an
existing well, or replace a permitted well, then a $100 NON-REFUNDABLE FEE PER EXISTING, OR PROPOSED
WELL must accompany this application. The applicant may be required to submit any additional information identified
by the board during the permitting process as reasonably required or beneficial to the Districts’ decision. Additional
funds may be required from the applicant if necessary to complete the District’s cost of processing the application.

A charge of $25.00 will be assessed for all “returned” checks.

POSGCD FORM 2001
Permit Application to Drill or Alter and Operate a Non-Exempt Well
6/19/18 1




POST OAK SAVANNAH GROUNDWATER CONSERVATION DISTRICT (POSGCD)
Permit Application to Drill or Alter and Operate a Non-Exempt Well

SECTION 3: AUTHORIZATION TO DRILL

Has any part of the water rights of the property for this well been leased, sold,

or transferred?

If yes, or if the name and address of the property owner is different than the person shown in Section 1, please
complete this section and attach proof of authorization to drill and produce groundwater:

Name: Phone:
(First, Middle, Last)
Address: Email:
City: State: Zip:
Is a copy of authorization to drill on property attached according to Rule 7.4.47? Yes No

SECTION 4: MAP & SPACING

You must answer yes to each of the following for this application to be complete:

Is map of area accoring to Rule 7.4.4 attached?

Is proof of satisfaction of spacing requirements according to Rule 4.1 attached?

SECTION 5: PURPOSE FOR WATER USE
Type of well (Check one): Domestic Irrigation

If other, please explain: Industrial

List proposed usage of water produced from well and the amount of usage, including conjunctive use.

Aggregated maximum amount of s ,untused: 29,000 acre-feet/yr quuss

Use:
Use: Amount Used: gallons/day.
Use: Amount Used: gallons/day.

Total Amount to be used: gallons/day.

Location of water usage: -Within Milam, Williamson, Lee, Travis, or Bell Counties

Proposed rate at which water will be withdrawn: s _

Simsboro

Aquifer & Formation water is to be drawn from:

The total number of acres that overlies the aquifer and formation listed

above that is contiguous to the well listed and located above (Rule 7.4.4):  24:282.41 (in Milam Co.)

total acres.

maximum aggregate of 25,000

Total amount of water requested per year: acre feet (1 acre foot = 325,851 gallons)

POSGCD FORM 2001
Permit Application to Drill or Alter and Operate a Non-Exempt Well
6/19/18 2




POST OAK SAVANNAH GROUNDWATER CONSERVATION DISTRICT (POSGCD)
Permit Application to Drill or Alter and Operate a Non-Exempt Well

SECTION 6: PLANS

Please attach copies of the following studies or plans, or indicate:
Well Closure Plan Alternative Supply Plan Conservation Plan Drought Contingency Plan

Aquifer Impact Study: ~ S€€ attached Section 4 - Response to Rule 7.4.5 - Aquifer Impact Study

Declaration to abide by all Rules and the Management Plan of the District (found in Section 8).
** In lieu of submitting these plans, the applicant may declare that he/she will abide by the District’s Rules and Management Plan as they
pertain to these items.

SECTION 7: Well Information (POSGCD can assist with this Section

Well location (directions to well site from nearest state or federal highway): S€e Note Below

Begin at and then go

and then go and then go

and then go and then go

Well is located in: Milam County Burleson County

Well coordinates: Latitude: Longitude:

Please attach copies of the following schedules or logs, if available:

Driller's Schedule Driller's Log/Report Electric Log
Date well drilled: Driller's name: Driller’s license number:
Well depth (feet): Diameter of hole (inches): Diameter of pipe (inches):
Pump set at (depth of lift in feet): Depth to water (feet): Pump size (horse power):
Well capacity (gallons/minute): Pump power source: Type of pump:
Request for well to be aggregate with other wells? No If yes, list wells below:

No change in the approved Operating Permit wells is requested. The 56 approved wells

are listed in Table 1-1 contained in Section 1 - Application Information of this permit amendment.

POSGCD FORM 2001
Permit Application to Drill or Alter and Operate a Non-Exempt Well
6/19/18 3
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POST OAK SAVANNAH GROUNDWATER CONSERVATION DISTRICT (POSGCD)
Permit Application to Drill or Alter and Operate a Non-Exempt Well

SECTION 8: Attachments

Please list all items attached to this permit:

< Map of location showing spacing (REQUIRED <Unique property description (REQUIRED

Other: Section 1 - Application Infarmation including Summary of Application and Responses to Rule 7.4, Section 2 - Land Ownership, Section 3 - Water

}

Conservation Plan and Drought Contingency Plan, Section 4 - Response to Rule 7.4.5 - Aquifer Impact Statement, Section 5 - Production Well Information

SECTION 9: Affirmation and Execution

| certify that all statements and information in this application are true and correct. If the name and address in Section 3
of this application is different than that in Section 1, | also certify that | have authorization to act on behalf of the
person(s) in Section 2 and that | also have authorization to produce groundwater from this well. | further declare that all
groundwater withdrawn will be put to beneficial use at all times. If | have chosen the Declaration option in Section 6, |
here by declare that I will abide by all Rules and the Management Plan of the District according to the District's Rule

7.4.4 D, F, G, and H concerning these items.

Signature of Applicant

nr\sﬁ Napie
THE STATE OF Tﬁ‘eﬁs
COUNTY OF \r\er\\

This instrument was acknowledged before me on (date) N\Q\{ 15 ; &OQ\

by {(applicant) it\\(\ 8. USA Oﬁ\ﬂ?./ b\jl Q’D\)\I‘\f\ 6“’)3 S}, b[“o 07179/

Commonwealth of Pennsylvania - Notary Seal

Julie Perez, Notary Public = .
Y ERERYeSRAY)

My commission expi :
Commission number 1197517 Notary Slgné\tﬂre Y df

Membar, Pennsylvania Association af Notaries

Can be notarized in the presence of any Notary of your choice. There is a Notary at the POSGCD office.

FOR OFFICE USE ONLY
Has appropriate fee been paid to District o process this application? Yes No  Amount Paid:
is Applicant current with District Rules? Yes No
is application administratevely complete? Yes No

Date of hearing (if applicable):

Notes:

POSGCD FORM 2001
Permit Application to Dril or Alter and Operate a Non-Exempt Well
6/19/18 4




EXECUTION DRAFT

Letter of Intent
Regarding Groundwater from Alcoa’s Sandow Lakes Ranch
by and between
Alcoa USA Corp. and
EPCOR USA Inc.

This Letter of Intent (LOI) regarding Groundwater from Alcoa’s Sandow Lakes Ranch is entered
into as of the 26th day of April 2021, by and between and Alcoa USA Corp. (Alcoa) and EPCOR USA Inc.
(EPCOR).

Background

Alcoa owns over 30,000 acres of land and groundwater rights in Milam and Lee Counties, Texas
known as Sandow Lakes Ranch, of which nearly 25,000 acres are in Milam County.

EPCOR is a utility company that builds, owns and operates water and wastewater treatment
facilities, water transmission pipelines, and natural gas distribution systems. Today, EPCOR is the largest
private water provider in the Southwestern United States, owning and operating more than 249 groundwater
production wells, 71 water treatment plants, 63 pump stations, 2,860 miles of water distribution pipeline,
and 292 miles of natural gas distribution pipeline. In all, EPCOR delivers reliable water and wastewater
service to a population of more than 780,000.

In Texas, EPCOR has ownership interest in and operational responsibility for two water supply
projects: the Vista Ridge Project and the 130 Project. See Figure 1, below:

Figure 1: EPCOR’s Vista Ridge Project and its 130 Project

festfet 130 Project

Vista Ridge Project

San Antonio

EPCOR and Alcoa have agreed to work together to make water from Sandow Lakes Ranch
available to users in Williamson and adjacent counties in conjunction with EPCOR’s 130 Project.
Consistent with the understanding between EPCOR and Alcoa, EPCOR by this LOI confirms its immediate
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need to secure from Alcoa the supply of 25,000 acre-feet per year (AFY) or more of Sandow Lakes Ranch
groundwater. The project currently envisioned by EPCOR and Alcoa involves phased infrastructure
development that will ultimately deliver up to 44,800 AFY. Phase 1 would include an initial 11,200 AFY
of groundwater from the 130 Project delivered via a pipeline extension from the 130 Project. Phase 2 would
include an additional supply of up to 33,600 AFY from Sandow Lakes Ranch groundwater delivered by a
new pipeline project. Interconnections between the 130 Project and proposed new pipeline would provide
significant flexibility and redundancy in water supplied to the users.

Alcoa’s objectives include significant long-term economic development of Alcoa’s Sandow Lakes
Ranch and nearby areas in Milam and Lee Counties. However, Alcoa believes it is also important that it
promote, facilitate and assist in the economic development of the fast growing 1-35 and Highway 130
corridors and areas between them and Sandow Lakes Ranch, because the economic health of that region is
critical to the economic development of Milam and Lee Counties.

Among its other currently permitted groundwater production rights at its Sandow Lake Ranch,
Alcoa holds Operating Permit No. 0148 issued by the Post Oak Savannah Groundwater Conservation
District (the “District”) authorizing the production of 25,000 AFY of groundwater annually from Alcoa’s
lands in Milam County and the use of that water for industrial purposes at Alcoa’s Milam County property.
Alcoa is in the process of seeking from the District amendments to that Operating Permit, as well as a
Transport Permit, to authorize use of the water for municipal use in addition to industrial use, use of the
water anywhere within Milam County, which is within the District, and transport of the water out of District
and use of the water anywhere within Williamson and the adjacent Counties of Lee, Williamson, Travis
and Bell. Based on the acreage of groundwater rights that it owns, Alcoa also has additional rights for
future additional groundwater production permits at its Sandow Lakes Ranch.

Water Needs of Municipalities and Other Water Suppliers in the Region

In September 2019, the City of Round Rock, Texas issued a Request for Information (“RFI”) to
identify potential water suppliers and determine basic costs for potential projects. In the RFI, the City asked
potential suppliers how the following two alternative firm annual supply volumes and delivery capacities
can be provided:

i. 11,200 AFY (10 million gallons per day (mgd), with a delivery capacity of 10 mgd (no
peaking capacity); and
ii. 16,800 AFY (15 mgd) with a delivery capacity of 30 mgd.

As reflected in the recently submitted final 2021 Brazos G Regional Water Plan, the City of Round
Rock is projected to begin experiencing water supply shortages in the near future, and the 16,800 acft/yr
specified in item ii, above, is the City’s currently projected 2070 water supply shortage. Based on the initial
responses to the RFI, the City is now also considering larger supply volumes with one or more regional
partners, having executed a Memorandum of Understanding (MOU) to this effect with the City of
Georgetown and the Brazos River Authority. In December 2020, the MOU participants followed up with
additional RFI questions, the first of which asked for a description of the potential for each proposed
groundwater supply project to provide additional supply volumes beyond those specified in the RFI.

Given the rate of sustained regional population growth in Central Texas, it is prudent for
municipalities to secure needed additional water supplies quickly, and to consider securing larger volumes
to provide margins of error in the events that shortages will begin to occur even earlier than currently
forecasted and future growth in demand will exceed current projections, and to provide for diversification
of supply by incorporating drought-proof groundwater conjunctively with surface water supplies. Such
larger regional projects will benefit from economies of scale in common production and delivery
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infrastructure, and the economy of the entire region would benefit because of the greater long-term security
of the region that would result from more water providers having firm water supplies in volumes that will
be adequate to avoid shortages for many years into the future. Based on the 2021 Region G Regional Water
Plan, the total projected 2070 water supply shortage in Williamson County alone exceeds 25,000 AFY.

Alcoa’s and EPCOR’s Intent

For the reasons summarized above, Alcoa and EPCOR intend to initiate formal negotiations for an
agreement for the reservation and supply of Alcoa’s Sandow Lakes Ranch groundwater immediately upon
the District acting on Alcoa’s applications for the amendment of Operating Permit No. 0148 and the
associated Transport Permit. This expression of intent and this LOI are non-binding on both parties in all
respects, and either one of the parties may terminate this LOI at any time by giving written notice of
termination to the other.

Alcoa USA Corp.

EPCOR USA Inc.

By

A
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Summary of Amendment Application,
Responses to Post Oak Savannah Rule 7.4, and
Response to the District’s Request for a Description of
Flow Measurements

Alcoa USA Corp.

Application to Amend
POSGCD Drilling and Operating Permit No. 0148

Currently Authorized Production of 25,000 af/yr from the Simsboro

SUMMARY OF AMENDMENT APPLICATION:

Alcoa USA Corp. (Alcoa) holds POSGCD Drilling and Operating Permit No. 0148 (sometimes
referred to as “Operating Permit No. 0148”), which authorizes the production of 25,000 acre-feet per
year (af/yr) of water from the Simsboro formation by means of a system of 56 wells located on the
nearly 25,000 acres of land that Alcoa owns in Milam County. The water is authorized to be used
for industrial use on that land. The 56 wells consist of 24 permitted but not yet constructed wells
and 32 of the 61 existing wells permitted under Alcoa’s Historic Use Permit No. 0330.

Alcoa seeks an amendment to its Operating Permit No. 0148 to authorize use of the water for
municipal use in addition to industrial use, and to authorize use of the water anywhere within
Milam County (which is within the District), and anywhere within Williamson County and the
adjacent Counties of Lee, Travis and Bell (each of which is outside the District). No changes in the
currently permitted well locations or currently permitted well rates are requested. By separate
application, Alcoa is also seeking a transport permit to authorize the transport of the water for use
outside the District. .

As part of the proposed permit amendment, Alcoa is requesting that the term of the permit be
extended to a date that is 40 years from the date of issuance of the amendment. The permit
currently has a term that ends November 13, 2052. Alcoa is requesting the same 40-year term for
the transport permit.

Alcoa owns nearly 32,000 acres of land and groundwater rights in Milam and Lee Counties known
as Sandow Lakes Ranch. Alcoa currently is marketing the property to prospective buyers and, at the
same time, entering into long-term leases and water supply contracts with new tenants on
the property. Alcoa’s objectives include significant long-term economic development within
the property and nearby areas in the two counties. However, Alcoa believes it is also important for
it

Alcoa USA Corp. Application to Amend Drilling and Operating Permit No. 0148 Page 1 of 9
Summary of Application, Responses to Rule 7.4, and Description of Flow Measurements



to promote, facilitate and assist in the economic development of the fast growing region between
Alcoa’s property and the I-35 corridor, because the economic health of that region is critical to the
economic development of Milam and Lee Counties. The amended operating permit and the
associated transport permit are needed for the desired economic development.

In furtherance of its objectives, Alcoa has entered into a Letter of Intent dated as of April 26, 2021
with EPCOR USA Inc. (EPCOR) regarding the supply of this 25,000 af/yr of water for use in
Milam County, Williamson County, and the adjacent counties of Lee, Travis and Bell. The project
currently envisioned by EPCOR and Alcoa involves phased infrastructure development that will
ultimately deliver up to 44,800 af/yr. Phase 1 would include an initial 11,200 af/yr of groundwater
from EPCOR’s existing 130 Project delivered via a pipeline extension from the 130 Project. Phase
2 would include an additional supply of up to 33,600 af/yr from Sandow Lakes Ranch groundwater
delivered by a new pipeline project. Interconnections between the 130 Project and proposed new
pipeline would provide significant flexibility and redundancy in water supply to the users. A copy
of the Letter of Intent is included under Section 1 of this Application.

Alcoa USA Corp. Application to Amend Drilling and Operating Permit No. 0148 Page 2 of 9
Summary of Application, Responses to Rule 7.4, and Description of Flow Measurements



RESPONSES TO RULE 7.4. APPLICATION REQUIREMENTS FOR ALL PERMITS.

1. Each original application for a drilling permit, historic use permit, operating permit,
transport permit, permit review or renewal, or permit amendment shall be on the form or
forms required by the District. The forms will be furnished to the applicant upon request.

2. All permits are granted in accordance with the rules, and acceptance of a permit constitutes
an acknowledgment of receipt of the rules and agreement that the permit holder will comply
with all of the rules.

3. The application for a permit shall be in writing and sworn to.

The POSGCD application form included in Section 1 includes a sworn
statement, and the application is in writing.

4. The following shall be included in the permit application:
a. the name and mailing address of the applicant and the owner of the land on which
the well is or will be located;
Alcoa USA Corp.
PO Box 1491

Rockdale, Texas 76567

b. documentation establishing ownership of the land on which the well is or will be
located; and, if the applicant is other than the owner of the property or if the water
rights have been sold or leased, documentation establishing the applicable authority
to construct and operate a well on such property for the proposed use; the
documentation must be one or more documents recorded in the real property
records of the County in which the land is located;

See Table 1-1 in Section 1 for individual well location, unique
property description, and maximum pumping rate for each
approved well. In Section 2, see Figure 2-1 for a map of property
Alcoa USA Corp (Alcoa) owns in support of this application and
Table 2-1 for property descriptions. See Figure 5-1 in Section 5 for
a map of the location of each approved well in relation to Alcoa
property utilized in support of this application.

C. a statement of the nature and purpose of the proposed use and the amount of
groundwater to be used for each purpose, including, as applicable, any proposed
conjunctive use;

Alcoa seeks an amendment to its Drilling and Operating Permit No.
0148 to authorize use of the water for municipal use in addition to
industrial use. The amount of water to be used for each purpose is
dependent on end user needs over the duration of the permit term.
The total aggregate amount is limited to 25,000 af/yr.
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Within the new requested place of use, there are over 100
individual public water supply systems. Numerous systems
currently use surface water and groundwater in a conjunctive
approach. The Draft 2022 State Water Plan also includes increases
in conjunctive use for entities located in the requested receiving
area.

d. a water conservation plan or a declaration that the applicant will comply with the
management plan;

See Section 3 for this information. All water will be used beneficially
and consistent with the District management plan.

€. the maximum rate at which groundwater is proposed to be withdrawn from each
well and a map showing the location of the well and the property owned or
controlled by the applicant for the production of water; [Amended July 2,2019]

The 56 wells that are currently permitted under Drilling and
Operating Permit No. 0148 consist of 24 permitted but not yet
constructed wells and 32 of the 61 existing wells permitted under
Alcoa’s Historic Use Permit No. 0330. See Table 1-1 in Section 1 for
the individual well’s approved location and production rate, and
unique property information. See Figure 5-1 in Section 5 for a map
of the location of each well and Alcoa property utilized in support
of this application.

For every well location, no part of the water rights has been leased,
sold, or transferred. Alcoa owns all rights to the surface estate and
groundwater rights for the location of every permitted well.

No exemption under POSGCD rule 7.10 is requested for any well.

f. a water well closure plan or a declaration that the applicant will comply with well
plugging guidelines and report closure to the District;

Alcoa’s water well closure plan includes compliance with all TCEQ,
Texas Department of Licensing and Regulation, and District closure
and well plugging guidelines. Alcoa will also furnish well plugging
records to the District.

g. a drought contingency plan if required by state law;

See Section 3 for this information.

h. an alternative supply plan if required by state law or District Rule;
See Section 4 of the Transport Permit Application for this
information.
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1. a statement by the applicant that the groundwater withdrawn under the permit will
be put to beneficial use at all times;

The groundwater will be put to beneficial use at all times.

J- the location of the use of the groundwater from the well;

Alcoa is requesting authorization to use the groundwater anywhere
within Milam County (which is in the District), and anywhere within
Williamson County and the adjacent Counties of Lee, Travis and Bell
(each of which is outside of the District). Alcoa is also seeking a
transport permit to authorize the transport of water outside of the
District.

k. the aquifer and formation or proposed depth from which the applicant intends to
produce groundwater;

The production will be from the Simsboro Formation. See Table 1-
2 for location and estimated depths for the 24 permitted but not yet
constructed wells, and location and existing depth information for
the 32 existing wells. Existing construction records for existing wells
are included in Section 5, Appendix A.

Each of the 32 existing wells will undergo investigation and well
testing prior to being used for municipal use. These investigations
may include pulling pumping equipment for inspection and TV
survey to inspect the condition of the well. Additional work may
also be conducted including well cleaning and rehabilitation, and
other work required to obtain approval from TCEQ for municipal
use of the well. Results of all work conducted and copies of TCEQ
submittals will be provided to POSGCD.

Upon drilling, completing and testing of each of the 24 permitted
but not yet constructed wells, within 90 days Alcoa will submit to
the POSGCD the following:

1. TDLR State Well Report
2. Geophysical Log
3. Results of Water Quality Testing
4. Results of Pump Testing
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1. the total acreage that overlies the aquifer and formation listed under (k) above, from
which the applicant has the right to produce groundwater;

Summary of Alcoa property ownership in Milam County overlying

the Simsboro Formation:

Total of Full
Full Ownership Groundwater Ownership plus
in Milam Rights Only in Groundwater
County Milam County Rights in Milam
Overlying Overlying County Overlying
Simsboro Simsboro Simsboro

23,681.35 acres 904.6 acres 24,585.95 acres

See Figure 2-1 in Section 2 for a map of these Milam County
properties.

m. the total number of acres that overlies the aquifer and formation listed under (k)
above and that is contiguous to the well(s) listed and located under (e) above;
[Amended September 5, 2017]

Summary of Alcoa contiguous ownership in Milam County overlying
the Simsboro Formation:

Total of Full
Full Ownership Groundwater Ownership plus
and Rights Only and Groundwater
Contiguous in Contiguous in Rights and
Milam County Milam County Contiguous in
Overlying Overlying Milam County
Simsboro Simsboro Overlying Simsboro

23,377.81 acres 904.6 acres 24,282.41 acres

5. Applications for permits for wells that will have a maximum pumping rate that equals or
exceeds 500 gpm shall include:

a. Predictions of pumping impacts on water levels over the next 30 years within a
radial distance of 5 miles of the newly permitted well.

See Section 4 for this information. Although all wells are currently
permitted (i.e., there will be no newly permitted wells) and no
changes in the permitted amount or production rates are
requested, Alcoa at the District’s request submits an Aquifer Impact
Study in Section 4.
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b. The predictions will be based on the newly permitted well pumping its fully
permitted amount and will be submitted in report form that describes the
assumptions used in the model run.

See Section 4 for this information. Again, all wells are currently
permitted (i.e., there are no requests for new permitted wells) and
no changes in the permitted amount or production rates are
requested.

C. If a MAG exists for the aquifer from which water will be produced, then the
predictions will include results based on using the Groundwater Availability Model
run used to establish the MAG for the aquifer. [Amended July 2,2019]

At the request of the District, a new Carrizo-Wilcox, Queen City,
Sparta GAM was utilized to simulate the operating permit
production. See the Aquifer Impact Study in Section 4 for the
assumptions used in the model runs.

d. Predictions made using models other than the GAMs will be accepted by the
district.
N/A.
€. Prior to submitting the report, the applicant will meet with POSGCD to agree to the

modeling assumptions and the required deliverables.

See the Aquifer Impact Study in Section 4 for a summary of the
actions and efforts of Alcoa and the District to arrive at the
modeling assumptions and the deliverables.

f. Following submittal of the report, POSGCD will review and provide comments on
the report and the well owner shall provide written responses to all comments.

g. Wells producing from the Brazos or Little River Alluviums, or wells used for
seasonal irrigation (or less than 180 days per year) are exempt from this rule 7.4.5.

6. Payment by the permittee of the appropriate application fee.

A check for the application fee of $5,600 accompanies this application.
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RESPONSE TO THE DISTRICT’S REQUEST FOR A DESCRIPTION OF FLOW

MEASUREMENTS.

In addition to the deliverables requested by the District to be included in the Aquifer Impact Study
(submitted under Section 4), the District also requested that the application include a description
of how production from each of Alcoa’s wells will be metered and how the flow meter data will
be analyzed so that the correct volumes will be reported for the amounts produced from each well

under each of Alcoa’s production permits. The requested description is set forth below:

1)

2

€))

“)

S))

Alcoa USA Corp. Application to Amend Drilling and Operating Permit No. 0148

Alcoa holds Historic Use Permit No. 0330 authorizing production of
15,000 af/yr from 61 existing wells. The water produced under the
permit is authorized to be used for industrial use within the boundaries
of Alcoa’s Milam County property.

Alcoa also holds Operating Permit No. 0148 authorizing production of
25,000 af/yr from a total of 56 wells, 32 of which are existing wells
included in the 61 existing wells authorized under HU Permit no. 0330,
and 24 of which are not yet constructed. Thus, Alcoa is authorized to
pump water under either permit from any of the 32 dual-use wells.

Currently, the water produced under OP No. 0148 is authorized to be
used for industrial use within the boundaries of Alcoa’s Milam County
property. Alcoa is asking the District to amend OP No. 0148 and issue
Alcoa a Transport Permit so that the water produced under OP No.
0148 will be authorized to be used for municipal use in addition to
industrial use, anywhere within Milam County (which is within the
District), and anywhere within Williamson County and the adjacent
Counties of Lee, Travis and Bell (all of which are outside the District).

The flow from each producing well will be metered. For each well other
than the 32 dual-use wells, one meter is all that is needed to be able to
assign the amount produced from that well to a particular permit.

Additional meters will be added at appropriate points as necessary to
determine the amount of water produced from any producing 32 dual-
use wells to be assigned to each permit. For example, if all of the flow
from a single, isolated producing dual-use well is being used only under
HU No. 0330 for industrial use within Alcoa’s Milam County property,
then no additional meter is needed for that well. If some of the water
produced from a single, isolated producing dual-use well is being used
under HU No. 0330 for industrial use within Alcoa’s Milam County
property and some is being used under OP No. 0148 for municipal use
in any of the four counties, then an additional meter would be added
for that well. One of the two meters for that well will measure the
amount of water produced under one of the permits and, depending on

Summary of Application, Responses to Rule 7.4, and Description of Flow Measurements
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how the two meters are arranged, the other meter will measure either
the total amount of water produced from the well or the amount
produced under the other permit. If one of the meters measures the
total amount of water produced from the well, then the amount
measured by the other meter is the amount produced under one of the
permits, and the difference between the two measured amounts is the
amount produced under the other permit. If one of the meters
measures the amount of water produced under one of the permits and
the other meter measures the amount produced under the other permit,
then the sum of the two measured amounts is the total amount
produced from the well. If a number of dual-use wells are operated as
a well field to produce water used under both permits, then only one
additional meter is needed for that well field, to measure the total
amount produced by the well field under one of the permits; the sum of
the metered amounts produced from each well in the well field is the
total amount produced from the well field, and the difference between
that sum and the measured amount produced by the well field under
one of the permits is the amount produced under the other permit; and
the amount produced by each well under each permit would be
assigned proportionally. If that well field is operated to produce water
used under only one of the permits, then no additional meter is needed
for that well field.

One or more additional meters will be added at appropriate points to
measure the amount of water produced under OP No. 0148 that is
transported for use outside the District.

If the District desires that the amounts of water produced under OP No
0148 for each of the two authorized purposes of use be reported
separately (instead of allowing all use under OP No. 0148 to be reported
as “municipal or industrial”), the approach used to arrive at the
amounts to be separately reported will depend upon various factors,
including the number of customers or end users of each use and the
amount of water used by each. If, as currently expected, all or most of
the water supplied under OP No. 0148 is treated and there are relatively
few customers or end users of that water that fall in the industrial
category, then the most logical approach likely will turn out to be as
follows: Identify those particular end users that fall in the industrial
category; the metered amounts of water supplied to those end users
would be assigned industrial use and subtracted from the total
production under OP No 0148 to arrive at the amount assigned
municipal use.
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Table 1-1. Summary of Approved Operating Permit Wells

Approved Operating Permit Wells (to be constructed)

Approved Maximum | Well Location — Milam
Well Latitude Longitude Withdrawal Rate County Appraisal
Name (gpm) District Property ID
OP-1 | 30.6217298 -97.003762 1,000 10354
OP-2 | 30.6051961 -97.008376 1,000 10354
OP-3 | 30.5988499 -97.008832 1,000 10354
OP-4 | 30.5814542 -97.011233 1,000 10354
OP-5 | 30.5750311 -97.011456 1,000 20519037
OP-6 | 30.5590547 -97.018725 1,000 20519037
OP-7 | 30.5542342 -97.01588 1,000 20519037
OP-8 | 30.5511811 -97.024434 1,000 20519037
OP-9 | 30.5450588 -97.031084 1,000 20519037
OP-10 | 30.5422235 -97.029208 1,000 20519037
OP-11 | 30.5394868 -97.028175 1,000 20519037
OP-12 | 30.5367041 -97.02784 1,000 20519037
OP-13 | 30.5354732 -97.031413 1,000 20519037
OP-14 | 30.5331892 -97.033489 1,000 20519037
OP-15 | 30.5315937 -97.038386 1,000 20519037
OP-16 | 30.5252656 -97.048067 1,000 20519037
OP-17 | 30.5174972 -97.05115 1,000 20519037
OP-18 | 30.5046506 -97.0717 1,000 20519037
OP-19 | 30.4985799 | -97.078782 1,000 20519037
OP-20 | 30.4957154 -97.084374 1,000 20519037
OP-21 | 30.4938185 -97.091286 1,000 11598
OP-22 | 30.4901527 -97.095187 1,000 11598
OP-23 | 30.4859395 | -97.103281 1,000 11598
OP-24 | 30.4843084 -97.106346 1,000 11598

Note: All wells are located on tracts owned fully by Alcoa. See Table 2-1 for more information.




Table 1-1. Summary of Approved Operating Permit Wells (con’t)

Historic Use Wells Approved For Dual Use With Operating Permit and

Designated for Dual Use Operating Permit Amendment

Approved Well Location —
, . Maximum Milam Count
WellName | Latitude | Longitude | iy qrawal Appraisal District
Rate (gpm) Property ID
58-32-502 30.560556| -97.072222 500 10354
58-32-503 30.561667| -97.066112 500 10354
E-1/A-9-4 30.588348| -97.019437 1,000 20519037
AT-1/AX(10)5 | 30.54111 -97.05764 500 20520844
C4052A 30.57223 | -97.02831 300 20519037
C4245 30.57988 | -97.02349 240 20519037
C4246 30.57911 -97.02407 250 20519037
C4247 30.57784 | -97.02452 240 20519037
C4248A 30.57674 | -97.02479 230 20519037
C4250A 30.57393 | -97.02559 290 20519037
C5245B 30.57941 -97.00878 410 10354
C-9-12 30.56138 | -97.02401 440 20519037
C-9-13 30.56657 | -97.01864 320 20519037
C-9-14 30.56227 | -97.02189 420 20519037
C-9-20 30.56734 | -97.01604 450 20519037
DP-S-A-3 30.57033 | -97.03935 250 20519037
DP-S-A-4 30.56881 -97.04432 250 20519037
DP-S-A-5 30.56458 | -97.04714 250 10354
DP-S-A-6 30.56225 | -97.04861 250 10354
DP-S-A-7 30.55998 | -97.05018 250 10354
F10 Sims 30.52283 | -97.06630 250 20519037
F11 Sims 30.52264 | -97.06762 250 20519037
F12 Sims 30.51527 | -97.07801 250 20519037
F13 Sims 30.51867 | -97.07272 250 20519037
F14 Sims 30.51614 | -97.07222 250 20519037
F15 Sims 30.51738 | -97.07004 250 20519037
F2 Sims 30.51536 | -97.07445 250 20519037
F4 Sims 30.51329 | -97.07452 250 20519037
F6 Sims 30.51804 | -97.06758 250 20519037
F8 Sims 30.51959 | -97.06777 250 20519037
F9 Sims 30.52120 | -97.06688 250 20519037
P-5 30.58484 | -97.01220 500 10354

Note: All wells are located on tracts owned fully by Alcoa. See Table 2-1 for more information.




Table 1-2. Construction Summary for Operating Permit Wells

Ground | Estimated Depth
Well . : Level | T f | Bottom of
Name Latiuce Longitude (ft, Sgrzgn gg?eeno
amsl) | (ft, bgl) [ (ft, bgl)
OP-1 | 30.6217298 | -97.003762 407 200 400
OP-2 | 30.6051961 | -97.008376 442 250 600
OP-3 | 30.5988499 [ -97.008832 419 300 600
OP-4 |30.5814542 | -97.011233 397 350 700
OP-5 | 30.5750311 | -97.011456 445 400 800
OP-6 | 30.5590547 | -97.018725 461 450 900
OP-7 |30.5542342 | -97.01588 472 450 1000
OP-8 | 30.5511811 | -97.024434 477 450 900
OP-9 | 30.5450588 | -97.031084 483 500 900
OP-10 | 30.5422235 | -97.029208 485 550 1000
OP-11 | 30.5394868 | -97.028175 467 550 1000
OP-12 | 30.5367041 | -97.02784 460 550 1000
OP-13 | 30.5354732 | -97.031413 436 550 1000
OP-14 | 30.5331892 | -97.033489 452 550 1000
OP-15 | 30.5315937 | -97.038386 444 550 1000
OP-16 | 30.5252656 | -97.048067 451 500 900
OP-17 | 30.5174972 | -97.05115 462 550 1000
OP-18 | 30.5046506 -97.0717 493 500 1000
OP-19 | 30.4985799 | -97.078782 530 500 1000
OP-20 | 30.4957154 | -97.084374 515 500 1000
OP-21 | 30.4938185 | -97.091286 488 400 900
OP-22 | 30.4901527 | -97.095187 476 400 900
OP-23 | 30.4859395 | -97.103281 453 300 800
OP-24 | 30.4843084 | -97.106346 441 300 700

Note: Screen interval is estimated based on interpolation of regional data. Actual depths to be

determined based on site-specific test drilling.




Table 1-2. Construction Summary for Operating Permit Wells (con’t)

Ground

Reported Depth

Well Name Latitude Longitude Level Top of | Botiom of
(ft, amsl) Screen | Screen
(ft, bgl) | (ft, bgl)

58-32-502 30.560556 | -97.072222 480 117 190
58-32-503 30.561667 | -97.066112 480 120 170
E-1/A-9-4 30.588348 | -97.019437 427 197 317
AT-1/AX(10)5 | 30.54111 | -97.05764 507 236 383
C4052A 30.57223 | -97.02831 407 238 438
C4245 30.57988 | -97.02349 430 238 438
C4246 30.57911 | -97.02407 426 258 458
C4247 30.57784 | -97.02452 423 238 448
C4248A 30.57674 | -97.02479 416 258 478
C4250A 30.57393 | -97.02559 401 238 398
C5245B 30.57941 | -97.00878 413 358 458
C-9-12 30.56138 | -97.02401 467 388 568
C-9-13 30.56657 | -97.01864 451 358 538
C-9-14 30.56227 | -97.02189 466 348 548
C-9-20 30.56734 | -97.01604 425 348 608
DP-S-A-3 30.57033 | -97.03935 461 218 370
DP-S-A-4 30.56881 | -97.04432 473 238 385
DP-S-A-5 30.56458 | -97.04714 469 210 330
DP-S-A-6 30.56225 | -97.04861 467 198 318
DP-S-A-7 30.55998 | -97.05018 463 178 316
F10 Sims 30.52283 | -97.06630 487 225 430
F11 Sims 30.52264 | -97.06762 505 275 430
F12 Sims 30.51527 | -97.07801 491 285 395
F13 Sims 30.51867 | -97.07272 484 235 405
F14 Sims 30.51614 | -97.07222 491 278 478
F15 Sims 30.51738 | -97.07004 478 298 458
F2 Sims 30.51536 | -97.07445 488 245 405
F4 Sims 30.51329 | -97.07452 502 265 360
F6 Sims 30.51804 | -97.06758 499 310 470
F8 Sims 30.51959 | -97.06777 481 250 410
F9 Sims 30.52120 | -97.06688 489 250 400
P-5 30.58484 | -97.01220 389 234 422




Table 1-3. Well Spacing Information for Approved

Operating Permit Wells

Closest

Maxir_num Distance Well Distance
wel | Permitied | Closest | pomitted to
Name uRr)nplng Closest Uil Pumping PEEE
ate Well (ft) Name Rate Boundary
(gpm) (ft)
(gpm)
58-32-502 500 1,155 | 58-32-505 500 7,578
58-32-503 500 606 58-32-504 500 9,081
A-9-4 1000 2,254 A-9-2 540 3,037
AT-1 500 1,637 E-4 1000 4,133
C4052A 300 1,055 C4250A 290 4,010
C4245 240 335 C4246 250 4,004
C4246 250 335 C4245 240 3,980
C4247 240 410 C4248A 230 3,861
C4248A 230 410 C4247 240 3,770
C4250A 290 1,055 C4248A 230 3,739
C5245B 410 510 C-9-31 450 394
C-9-12 440 741 C-9-14 420 2,145
C-9-13 320 864 C-9-20 450 457
C-9-14 420 698 AT-2 500 1,409
C-9-20 450 864 C-9-13 320 421
DP-S-A-3 250 1,656 DP-S-A-4 250 6,029
DP-S-A-4 250 1,656 DP-S-A-3 250 6,046
DP-S-A-5 250 967 DP-S-A-6 250 4,983
DP-S-A-6 250 963 DP-S-A-7 250 4,562
DP-S-A-7 250 963 DP-S-A-6 250 4,357
F2 Sims 250 343 F3 Sims 250 2,442
F4 Sims 250 413 F3 Sims 250 2,034
F6 Sims 250 568 F8 Sims 250 875
F8 Sims 250 568 F6 Sims 250 1,186
F9 Sims 250 574 F11Sims 250 1,350
F10 Sims 250 421 F11Sims 250 1,793
F11Sims 250 421 F10 Sims 250 1,915
F12 Sims 250 1,119 F2 Sims 250 3,347




Table 1-3. Well Spacing Information for Approved
Operating Permit Wells — (con’t)

Proposed Closest
Maximum Distance Closest ngl Distance
Well Permitted to Permitted | to Property
Name Pumping | Closest l\\l/;/fr:le Pumping | Boundary
Rate Well (ft) Rate (ft)
(gpm) (gpm)

F13 Sims 250 935 F14 Sims 250 2,417

F14 Sims 250 756 F2 Sims 250 1,858

F15 Sims 250 810 F6 Sims 250 1,453

P-5 500 512 C-9-27 500 1,526
OP-1 1000 6,198 OP-2 1000 675
OP-2 1000 2,317 OP-3 1000 521
OP-3 1000 2,317 OP-2 1000 522

OP-4 1000 940 C-9-31 450 1,184
OP-5 1000 981 C-9-17 260 712
OP-6 1000 1,637 C-9-14 420 585
OP-7 1000 1,971 OP-6 1000 640
OP-8 1000 2,908 OoP-7 1000 715
OP-9 1000 1,190 OP-10 1000 577
OP-10 1000 1,049 OP-11 1000 599
OP-11 1000 1,020 OP-12 1000 624
OP-12 1000 1,020 OP-11 1000 671
OP-13 1000 1,057 OP-14 1000 708
OP-14 1000 1,057 OP-13 1000 560
OP-15 1000 1,645 OP-14 1000 547
OP-16 1000 2,992 OP-17 1000 656
OP-17 1000 2,992 OP-16 1000 517
OP-18 1000 3,139 OP-19 1000 549

OP-19 1000 2,044 OP-20 1000 1,205

OP-20 1000 2,044 OP-19 1000 2,126
OP-21 1000 1,813 OP-22 1000 540
OP-22 1000 1,813 OP-21 1000 543

OP-23 1000 1,132 OP-24 1000 3,446
OP-24 1000 1,132 OP-23 1000 3,501

Note: * designates wells that currently have permitted, maximum pumping rates of 1,000 gpm and do not
meet the new POSGCD well spacing regulations. The listed rate reflects new proposed revision to the
individual well pumping rate limit.
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Table 2-1. Alcoa Property Ownership
Overlying the Simsboro Formation

Milam County Alcoa
Appraisal District Milam County Appraisal| Ownership
Property ID District Geographic_ID Type
10354 A207-321-001-00 Full Ownership
11236 A369-317-007-00 Full Ownership
11598 A414-318-002-00 Full Ownership
12630 A223-293-051-00 Full Ownership
14414 A378-304-014-00 Full Ownership
14547 A265-321-002-00 GW Rights Only
15510 A196-295-018-00 Full Ownership
17115 A228-321-001-00 GW Rights Only
19675 A340-295-001-00 Full Ownership
20126 A089-320-004-00 Full Ownership
25057 A288-302-001-00 Full Ownership
27832 A087-238-003-00 Full Ownership
20501277 A089-320-006-50 Full Ownership
20512490 A369-317-005-00 Full Ownership
20519037 A207-321-001-02 Full Ownership
20519071 A207-321-001-03 Full Ownership
20519072 A207-321-001-04 Full Ownership
20519948 A207-321-001-05 GW Rights Only
20519949 A207-321-001-06 GW Rights Only
20519950 A207-321-001-07 GW Rights Only
20519951 A207-321-001-08 GW Rights Only
20520283 A207-321-001-00 GW Rights Only
20520445 A207-321-001-09 GW Rights Only
20520844 A207-321-001-10 Full Ownership
20520847 A207-321-001-05 Full Ownership
20520848 A207-321-001-05 Full Ownership
20520849 A207-321-001-11 Full Ownership
20520850 A207-321-001-12 Full Ownership
20520851 A207-321-001-13 Full Ownership

Groundwater rights overlying the Simsboro Formation

Total Acres in Milam County:

Total Contiguous Acres in Milam County:

Note: Property acreages based on survey conducted for Alcoa by:
Bruce L. Bryan RPLS No. 4249
Bryan Technical Services, Inc. TBPLS Firm No. 10128500

24,585.95
24,282.41
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SECTION 3. - WATER CONSERVATION PLAN
AND DROUGHT CONTINGENCY PLAN

For many decades, Alcoa USA Corp. (Alcoa) and its predecessor entities have utilized and conserved
groundwater resources underlying the nearly 32,000 acres of land and groundwater rights owned by
Alcoa in Milam and Lee Counties, of which nearly 25,000 acres is in Milam County. Groundwater use has
been primarily in conjunction with lignite mining operations in both counties and industrial operations
and power generation in Milam County.

Looking forward with respect to Alcoa’s Milam County lands, groundwater will be produced
under amended and new permits issued by the Post Oak Savanah Groundwater Conservation District
(POSGCD, or District) and used for both municipal and industrial (including manufacturing and
commercial) uses where Alcoa may not be the end user of the produced groundwater. Future
groundwater use may involve the sale of groundwater to a wholesale water supplier and then the
resale to one or more retail water utilities or industrial users, or the direct sale to one or more retail
water utilities or industrial users. In each case, the wholesale water supplier, retail water utility,
or industrial user should have water conservation plans and drought contingency plans as required
by Texas Administrative Code Title 30, Chapter 288.

Groundwater production should be monitored individually at each well head and at primary pump
stations associated with any groundwater delivery contract. Groundwater production will be reported
to POSGCD. Ultimately, produced groundwater may be delivered to retail water utilities or industries
located within, or outside, the boundaries of the POSGCD. The counties that groundwater would be
delivered to are Milam County inside the District, and Williamson County and the adjacent Counties of
Lee, Travis and Bell outside of the District. A transport permit will be sought for the transport of any
groundwater outside of the POSGCD boundaries.

After execution of a water supply contract, the applicable water conservation plans and drought
contingency plans of a wholesale water provider, retail public utility or industrial user (as applicable) will
be provided to the POSGCD. Per current requirements of Administrative Code Title 30, Chapter 288,
these plans should have specific and quantified five-year and ten-year targets for water savings including,
where appropriate, target goals for municipal use in gallons per capita per day for the delivery
service area, maximum acceptable water loss, and the basis for the development of these goals. Any
industrial user should have a process design to minimize or reduce water use for the industrial
application. Where applicable, these plans will include details of conjunctive use of alternative
supplies to optimize water savings and hopefully reduce water shortages during droughts.

Typically, the retail water utilities employ a stage-based drought contingency plan commensurate with
the intensity and duration of drought conditions. Many of these drought contingency plans are triggered
based on public health and safety concerns that arise when reductions in storage of surface water
occur due to drought. When invoked, the stage-based restrictions can include specific water days for
landscape irrigation, restrictions on filling of swimming pools, etc., and more heightened stage
restrictions can include restriction on additional landscape plantings, vehicle washings, restaurant
serving of water only on request and other restrictions.
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A retail water utility that ultimately receives groundwater produced under Alcoa permits issued by the
POSGCD should have a record management system capable of reporting water use by residential, single
and multi-family, commercial, institutional, industrial, and wholesale categories. The retail water utility
should utilize a water rate structure that is not promotional and does not encourage the excessive use of
water. For any retail public water utility that serves a current population of 5,000 or more and/or a
projected population of 5,000 or more within the next ten years subsequent to the effective date of its
water conservation plan, the utility should have a program of leak detection, repair and water loss
accounting for the water transmission, delivery, and distribution system. The utility’s water conservation
plan should also address, as applicable or as required by the Texas Commission of Environmental Quality,
conservation-oriented water rates and water rate structures, the adoption of ordinances, plumbing codes,
and/or rules requiring water-conserving fixtures; the reuse or recycling of wastewater or graywater; a
program and/or ordinance(s) for landscape water management; and a program for pressure control
and/or reduction in the distribution system and/or customer connections.

As applicable, an industrial water user should have a description of how the water is utilized, and the
estimated quantity of water consumed in the production process and therefore not available for reuse or
discharge. Water metering requirements should be identified, as well as a leak detection, repair and
accounting for water loss in water distribution system. If applicable, the water conservation plan should
describe the application of state-of-the-art equipment and/or process modifications to improve water
efficiency.

Each wholesale water provider, retail public water utility, or industrial water user should review and
update its water conservation and drought contingency plans (as applicable) every five years to coincide
with regional water planning. These updated plans will be submitted to POSGCD for the life of the
operating permit.

Groundwater would be provided to one or more public water suppliers or industrial users who may
engage in conjunctive use. Opportunities for conjunctive use appear to be favorable, as groundwater
from the Carrizo-Wilcox is a drought resistant supply that likely would reduce risk of water shortages
during droughts for entities that currently rely solely on surface water. Implementation of these
conjunctive use opportunities will likely require coordination and cooperation of different entities — both
public water suppliers and wholesale water providers. These conjunctive use opportunities are long-term
investments for improving safety and reliability of public water systems and management of water
resources.
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Response to Rule 7.4.5 - Aquifer Impact Study

Alcoa USA Corp.
Application to Amend
POSGCD Drilling and Operating Permit No. 0148

(Currently Authorized Production of 25,000 af/yr
from the Simsboro Formation)

Alcoa USA Corp. (Alcoa) holds Drilling and Operating Permit No. 0148 (sometimes referred to
as Operating Permit No. 0148), issued by the Post Oak Savanah Groundwater Conservation
District (POSGCD, or District), which authorizes the production of 25,000 acre-feet per year
(af/yr) of water from the Simsboro Formation by means of a system of 56 wells located on the
nearly 25,000 acres of land that Alcoa owns in Milam County. The 56 wells consist of 24
permitted but not yet constructed wells and 32 of the 61 existing wells permitted under Alcoa’s
Historic Use Permit No. 0330.

Alcoa requests that its Operating Permit No. 0148 be amended to authorize use of the water for
municipal use in addition to industrial use, and to authorize use of the water anywhere within
five counties: Milam County (which is within the District), and Williamson County and the
adjacent Counties of Lee, Travis and Bell (each of which is outside the District). No changes in
the currently permitted well locations or currently permitted well rates are requested. By
separate application, Alcoa is also seeking a transport permit to authorize the transport of the
water for use outside the District.

Alcoa also requests that the term of the permit be extended to a date that is 40 years from the
date of issuance of the amended permit. The permit currently has a term that ends November 13,
2052. Assuming the amended permit is issued in 2021, the extension of the term would be about
9 years, covering the time period from November 14, 2052 to a date that is 40 years from the
date of issuance of the amended permit. Alcoa is requesting the same 40-year term for the
transport permit.

This report presents information provided by Alcoa regarding Alcoa’s historical Simsboro
production at its Sandow Mine and Rockdale Operations, as well as past well mitigation
activities conducted by Alcoa in compliance with mining regulations. This report also presents
the results of modeling projections of future groundwater conditions through the requested 40-
year term of the amended Operating Permit in response to District Rule 7.4.5 and as requested by
the District.

Alcoa Historical Simsboro Production

Alcoa began producing Simsboro aquifer groundwater in significant quantities in the 1980s, in
large part to depressurize the Simsboro aquifer for safe mining of lignite to fuel the electric
generation units located at Alcoa’s Rockdale Operations. Before then and thereafter, Simsboro
water was also used for cooling and industrial processes. Figure 4-1 shows Alcoa’s annual
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Simsboro production from wells located at the Sandow Mine during the period from 1988
through 2018. As shown, withdrawals during the late 1980s and early 1990s averaged about
12,000 af/yr. Average production increased as mining progressed at Sandow, where an average
production rate of about 30,000 af/yr was maintained for about 14 years, peaking at about 33,000
af/yr. Simsboro production from the Sandow mine area started decreasing in 2007 as primary
mining operations were transferred to the neighboring Three Oaks Mine. Reclamation activities
at Sandow mine continued for 10+ years with total use of about 10,000 af/yr. Most recently,
after the closure of Alcoa’s primary aluminum smelter and the cessation of power generation at
Alcoa’s Rockdale Operations, groundwater use has declined further.

Figure 4-1. Estimated Historical Simsboro Production at Sandow Mine
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Note: Simsboro production shown in Figure 4-1 reflects all industrial pumping from Simsboro
Formation wells associated with the Sandow Mine in Milam and Lee Counties.
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Modeling Assumptions and Deliverables

Four different model runs, and ten specific deliverables, were prepared for this application. The
model runs and their assumptions, and the deliverables, are listed below in Table 1.

Item

A-1

List of Assumptions for
Groundwater Model Runs
The baseline GAM simulation will be GMA 12 Pumping Scenario #10 (PS-10). This simulation will be
called GAM A-1 (or GAM Run A-1).

A-2

A modified GAM A-1 simulation that includes no pumping after Dec 31, 2020 under Alcoa’s 25,000 AFY
permit at the 56 wells associated with Alcoa’s current 25,000 AFY permit. This simulation will be called
GAM B-2 (or GAM Run B-2).

A-3

A modified GAM B-2 simulation that includes pumping 25,000 AFY under Alcoa’s 25,000 AFY permit at
the 56 wells from Jan 1, 2024 to Dec 31, 2052. This simulation will be called GAM B-3 (or GAM Run B-
3). Jan 1, 2024 is chosen as a conservative date that construction activities could be accomplished for
the transport facilities.

A4

A modified GAM B-2 simulation that includes pumping under Alcoa’s 25,000 AFY permit at the 56 wells
from Jan 1, 2024 to Dec 31, 2061. This simulation will be called GAM B-4 (or GAM Run B-4).

List of Deliverables for Groundwater Model Runs

D-1

A table that contains the following information for the 32 historical wells: (1) latitude; (2) longitude;

(3) current ground elevation; (4) depth of top of well screen below current ground elevation; and (5) depth
of bottom of screen below current ground elevation. Similar information for the 24 approved wells to be
drilled.

D-2

Documentation, as available, that the well screen information in ltem D-1 is valid for the historical wells
(e.g. driller report, geophysical log, and/or well setting report).

D-3

A table that lists the maximum pumping rate and the distance to the nearest well in the Simsboro Aquifer
for the 56 wells.

D-4

A table that lists the average drawdown for the entire Simsboro Aquifer within POSGCD for GAM Runs A-
1,B-2, B-3, and B-4 for time periods: 2010 to 2020, 2010 to 2030, 2010 to 2040, 2010 to 2050, 2010 to
2060, and 2010 to 2070.

D-5

Electronic files for model inputs and outputs for GAM Runs A-1, B-2, B-3, and B-4.
A spreadsheet list of the annual pumping rates assigned to the 56 wells from Jan 1, 2024 to December
31, 2069 for GAM Runs A-1, B-2, B-3, and B-4.

D-6

A table that includes the average drawdown that occurs in model layer 1 for the Simsboro Aquifer outcrop
and for entire Carrizo-Wilcox Aquifer (combined Hooper, Simsboro, Calvert Bluff and Carrizo) outcrop for
GAM Runs A-1, B-2, B-3, and B-4. For each GAM Run, provide the average drawdowns for the two
outcrop sections for: 2010 to 2020, 2010 to 2030, 2010 to 2040, 2010 to 2050, 2010 to 2060, and 2010 to
2070.

D-7

A table that includes differences between GAM Runs B-3 and B-4.

D-8

Contours of predicted drawdown in the Hooper, Simsboro, and Calvert Bluff aquifers from January 1, 2021
to December 31, 2052 and from January 1, 2021 to December 31, 2061 for GAM Runs B-3 and B-4.

In addition, a third set of contours that show the difference in drawdowns between GAM Runs B-3 and B-4 in
the Hooper, Simsboro, and Calvert Bluff aquifers. Registered wells within five miles of any Alcoa

production well should be shown in the figures.

D-9

An assessment of changes in land subsidence that will occur from the difference in drawdown between
GAM Runs B-3 and B-4. The assessment needs to discuss the applicability of the recent TWDB tool for
estimating risk associated with land subsidence.

D-10

An assessment of changes in surface water -groundwater interaction that will occur from the difference in
drawdown between GAM Runs B-3 and B-4.
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Set forth below is a summary of actions and efforts by Alcoa and the District to arrive at these
modeling assumptions and deliverables:

e Alcoa representatives met with District representatives on February 14, 2020 to
discuss modeling assumptions and deliverables for reports for two of five then-
pending applications. The first of the two applications was an application for a new
operating permit that Alcoa is not seeking at this time, and the second was an
application to amend Operating Permit 0148 that Alcoa is now re-filing.

e The District’s geohydrologic consultant provided by letter dated February 19, 2020 to
the District General Manager an itemized list of requested modeling assumptions and
deliverables for each of the two applications discussed at the meeting on February 14,
2020.

e By letter dated March 19, 2020, Alcoa advised the District’s General Manager that
Alcoa, in response to the worsening world-wide Coronavirus emergency, had elected
to temporarily cease work on the five pending applications, and requested that
POSGCD abate further processing of the applications until further notice from Alcoa.

e By letter dated March 26, 2020, the General Manager advised Alcoa that, under Rules
7.5.1 and 7.9, the only response he is able to give Alcoa is that the District will accept
Alcoa’s request for abatement of the applications as a request to withdraw the
applications. The General Manager stated that the District understands the work and
discussions which have taken place to date have value for the applicant and much of
that work may be applicable to any future applications filed by Alcoa, however any
work in the future should be handled as new applications. The General Manager
advised that since there has been work performed by consultants of the District to
evaluate the applications and provide comment and direction to the applicant, any
expenses incurred by the District in those efforts will need to be paid by Alcoa.

e Alcoa subsequently received, and paid, the District’s bill for the services of the
District’s consultants referred to in the General Manager’s March 26, 2020 letter.

e In early January, 2021, Alcoa advised the District that it intended to re-file the
application to amend Operating Permit No. 0148 and the associated transport permit
application, and was told that Alcoa should use the new Carrizo-Wilcox, Queen City,
Sparta GAM for the model runs but that there was uncertainty regarding the best
GMA 12 Model Run to use.

e By email dated January 22, 2021, Alcoa’s geohydrologic consultant asked the
District’s geohydrologic consultant about the availability of the updated GAM. The
District’s geohydrologic consultant replied by email dated January 23, 2021, advising
that GMA 12 Run PS-10 should be used for the Alcoa permit, and providing the link
at which Run PS-10 can be found. The District’s geohydrologic consultant then
stated that the delay in sending the file was partly attributed to concerns about what
will be the final DFC run for GMA 12, that POSGCD thought that Run PS-10 would
likely be the final DFC run but it may not be based on discussions from the last GMA
12 meeting, but that nonetheless, he believes it represents the best GMA Run for the
Alcoa permit.
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e In a video conference call on May 4, 2021 attended by representatives of the District
and Alcoa, Alcoa’s geohydrologic consultant summarized the two applications that
Alcoa intended to file (the application to amend Operating Permit No. 0148 and the
associated transport permit application), and stated that the modeling assumptions and
deliverables proposed to be used for the report were in substance those requested by
the District’s geohydrologic consultant for the application to amend Operating Permit
No. 0148 as set forth in his letter dated February 19, 2020, updated by using Run PS-
10 of the updated GAM as previously directed by the District’s geohydrologic
consultant.

e Following the conference call, Alcoa’s geohydrologic consultant on May 4, 2021 sent
an email to the District’s geohydrologic consultant again summarizing the two
applications that Alcoa intended to file and the updated modeling assumptions and
deliverables, and asking the District’s geohydrologic consultant to advise if the
assumptions are acceptable for the technical part of the application. The District’s
geohydrologic consultant responded by email the same day by saying he appreciated
Alcoa’s geohydrologic consultant providing the summary and that he “will review
and provide comments after the new permits have been submitted.” The quoted
language is consistent with Rule 7.4.5.f, which provides as follows: “Following
submittal of the report, POSGCD will review and provide comments on the report
and the well owner shall provide written responses to all comments.”

e The modeling assumptions and deliverables listed in Table 1 are those set forth in the
May 4, 2021 email sent by Alcoa’s geohydrologic consultant with edits for
simplification, accuracy and clarity.
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Pumping Input Specific to Sandow Lakes Property

The first step in preparing the model runs was to inspect the A-1 model run and identify the
amount of assumed Alcoa pumping in the model simulation that could be attributed to the Milam
County portion of Alcoa’s Sandow Lakes Ranch. This work effort indicates that assumed
pumping of approximately 23,250 af/yr is assigned in the model nodes associated with Alcoa’s
Milam County property.! Table 2 is a summary of the assumed Alcoa pumping by decade
assigned in these model nodes for Alcoa’s Milam County property.

Alcoa’s Milam County property (which consists of nearly 25,000 acres) supports currently
permitted production of 40,000 af/yr (15,000 af/yr under Alcoa’s Historic Use Permit and 25,000
af/yr under the Operating Permit). Because the assumed Alcoa future pumping in Model Run A-
1 (23,250 af/yr) is less than Alcoa’s currently permitted production (40,000 af/yr), the next step
in producing the requested deliverables is to determine what portion of the assumed model
pumping should be assumed as pumping under the Historic Use Permit and what portion should
be assumed as pumping under the Operating Permit. For purposes of this report, the first 15,000
af/yr of the assumed Alcoa pumping of 23,250 af/yr is assumed as pumping under Alcoa’s
Historic Use Permit, and the remaining 8,250 af/yr is assumed as pumping under the Operating
Permit. As discussed below, this assumption results in modeling that assumes pumping from
Alcoa’s Milam County property equal to the currently permitted 40,000 af/yr.

To construct Model Run B-2 pumping input, 8,250 af/yr is removed from Model Run A-1 within
the Sandow Lakes property in Milam County. Table 3 is a summary by decade of pumping input
for Model Run B-2 in the Milam Sandow Lake property model grid nodes that assumes no
Operating Permit pumping.?

To construct Model Runs B-3 and B-4, the full amount of Operating Permit pumping is added to
the Model Run B-2 pumping. This creates a pumping file equal to Alcoa’s currently permitted
40,000 af/yr. Table 4 is a listing of the permitted maximum, instantaneous well rates, and the
assumed long-term average pumping rate by well for Model Runs B-3 and B-4. For these
simulations, pumping was assumed for a number of wells that could be used for water delivery in
a Transport Permit. It is assumed that actual wells and pumping rates used for developing the
supply may vary some from these assumptions, yet any individual well’s pumping rate would not
exceed the permitted, maximum instantaneous pumping rate of the well, and the total production
limit of 25,000 af/yr would never be exceeded.

Table 5 is a summary by decade of pumping input for Model Runs B-3 and B-4 for the Alcoa
Sandow Lakes property in Milam County. It is assumed the Operating Permit pumping would

! Based on permitted well locations, it also appears there is about 400 — 500 af/yr of other assumed pumping placed
in the model in nodes 156238, 156239, 156888, and 157595. It is unknown what the pumping in nodes 156238 and
156239 represents, and it is assumed pumping in nodes 156888 and 157595 are small amounts of exempt use.

2 And excluding the pumping in model nodes 156238 and 156239. See footnote 1.
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begin in Year 2024 based on a conservative assumption, from a modeling perspective, for
construction of the required collection, treatment, and transportation facilities.
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Table 2. Pumping by Decade for Model Nodes
Associated with Sandow Lakes Property in Milam County

Model Run A-1

MODEL A-1 PUMPING BY DECADE (af/yr)
Model
Node 2020 2030 2040 2050 2060
156215 394.79 394.79 394.79 394.79
156217 394.79 394.79 394.79 394.79
156222 394.79 394.79 394.79 394.79
156225 789.58 789.58 789.58 789.58
156226 394.79 394.79 394.79 394.79
156238 22.62 22.33 24.31 26.29 28.26
156239 22.62 22.33 24.31 26.29 28.26
156888 1.53 1.69 1.87 2.06 2.28
156889
156890 789.58 789.58 789.58 789.58
156892 394.79 394.79 394.79 394.79
156894 789.58 789.58 789.58 789.58
156898 394.79 394.79 394.79 394.79
156901 689.87 689.87 689.87 689.87
156902 789.58 789.58 789.58 789.58
156916
157595 1.53 1.69 1.87 2.06 2.28
157596
157597 3,947.88| 3,947.88| 3,947.88| 3,947.88
157598 1,579.15 1,579.15 1,579.15 1,579.15
157599 394.79 394.79 394.79 394.79
157601 789.58 789.58 789.58 789.58
157604 394.79 394.79 394.79 394.79
157607 789.58 789.58 789.58 789.58
157608 394.79 394.79 394.79 394.79
157609 1,973.94 1,973.94 1,973.94 1,973.94
157610 1,184.36 1,184.36 1,184.36 1,184.36
157612 394.79 394.79 394.79 394.79
157613
157614 394.79 394.79 394.79 394.79
157615 1,973.94 1,973.94 1,973.94| 1,973.94
157617
158242
158243
158244
158245
158246
158247 789.58 789.58 789.58 789.58
158248 1,973.94 1,973.94 1,973.94 1,973.94
Totals: 48.30(23,240.83|23,245.13|23,249.48|23,253.86
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Table 3. Pumping by Decade for Model Nodes
Associated with Sandow Lakes Property in Milam County
Model Run B-2

MODEL B-2 PUMPING BY DECADE (af/yr)
Model
Node 2020 2030 2040 2050 2060
156215 400.06 400.06 400.06 400.06
156217 400.06 400.06 400.06 400.06
156222 400.06 400.06 400.06 400.06
156225 964.15 964.15 964.15 964.15
156226 164.03 164.03 164.03 164.03
156238 22.62
156239 22.62
156888 1.53 1.69 1.87 2.06 2.28
156889
156890 567.70 567.70 567.70 567.70
156892 206.38 206.38 206.38 206.38
156894 2,362.26| 2,362.26| 2,362.26| 2,362.26
156898 88.36 88.36 88.36 88.36
156901 176.73 176.73 176.73 176.73
156902 176.73 176.73 176.73 176.73
156916
157595 1.53 1.69 1.87 2.06 2.28
157596
157597 1,477.85| 1,477.85| 1,477.85| 1,477.85
157598 471.47 471.47 471.47 471.47
157599 88.36 88.36 88.36 88.36
157601 595.08 595.08 595.08 595.08
157604
157607 285.68 285.68 285.68 285.68
157608 103.50 103.50 103.50 103.50
157609 441.82 441.82 441.82 441.82
157610 611.66 611.66 611.66 611.66
157612 353.58 353.58 353.58 353.58
157613 787.46 787.46 787.46 787.46
157614 330.34 330.34 330.34 330.34
157615 1,593.96| 1,593.96| 1,593.96| 1,593.96
157617
158242
158243
158244
158245
158246
158247 355.27 355.27 355.27 355.27
158248 1,597.45( 1,597.45| 1,597.45| 1,597.45
Totals: 48.30(15,003.38(15,003.73|15,004.13|15,004.56
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Table 4. Assumed Pumping Rate by Well
for Model Runs B-3 and B-4

Approved Permit Assumed Rate for
Well Approved Model Pumping Rate Model Runs B-3/B-4

Designation Permit Node (GPM) (gpm) (ft3/day)

58-32-502 Dual HUP - OP 156226 500 290 55,825.00
58-32-503 Dual HUP - OP 156225 500 290 55,825.00
A-9-4 Dual HUP - OP 157604 1,000 580 111,649.99
AT-1 Dual HUP - OP 157599 500 290 55,825.00
C4052A Dual HUP - OP 157608 300 174 33,495.00
C4245 Dual HUP - OP 157609 240 140 26,950.00
C4246 Dual HUP - OP 157609 250 145 27,912.50
C4247 Dual HUP - OP 157609 240 139 26,757.50
C4248A Dual HUP - OP 157609 230 133 25,602.50
C4250A Dual HUP - OP 157609 290 168 32,340.00
C5245B Dual HUP - OP 157614 410 238 45,815.00
C-9-12 Dual HUP - OP 157607 440 256 49,280.00
C-9-13 Dual HUP - OP 157610 320 186 35,805.00
C-9-14 Dual HUP - OP 157607 420 245 47,162.50
C-9-20 Dual HUP - OP 158247 450 261 50,242.50
DP-S-A-3 Dual HUP - OP 156902 250 145 27,912.50
DP-S-A-4 Dual HUP - OP 156902 250 145 27,912.50
DP-S-A-5 Dual HUP - OP 156901 250 145 27,912.50
DP-S-A-6 Dual HUP - OP 156901 250 145 27,912.50
DP-S-A-7 Dual HUP - OP 156898 250 145 27,912.50
F2 Sims Dual HUP - OP 157597 250 145 27,912.50
F4 Sims Dual HUP - OP 157597 250 145 27,912.50
F6 Sims Dual HUP - OP 157597 250 145 27,912.50
F8 Sims Dual HUP - OP 157598 250 145 27,912.50
F9 Sims Dual HUP - OP 157598 250 145 27,912.50
F10 Sims Dual HUP - OP 157598 250 145 27,912.50
F11 Sims Dual HUP - OP 157598 250 145 27,912.50
F12 Sims Dual HUP - OP 156892 250 145 27,912.50
F13 Sims Dual HUP - OP 157597 250 145 27,912.50
F14 Sims Dual HUP - OP 157597 250 145 27,912.50
F15 Sims Dual HUP - OP 157597 250 145 27,912.50
OP-1 OoP 156916 1,000 120 23,100.00
OP-2 OoP 157617 1,000 160 30,800.00
OP-3 OoP 157617 1,000 180 34,650.00
OoP-4 OoP 157614 1,000 250 48,125.00
OP-5 OoP 158248 1,000 265 51,012.50
OP-6 OP 158246 1,000 500 96,249.99
OoP-7 OoP 158246 1,000 500 96,249.99
OP-8 OP 158246 1,000 500 96,249.99
0oP-9 OP 158245 1,000 500 96,249.99
OP-10 OoP 158245 1,000 500 96,249.99
OP-11 OP 158245 1,000 500 96,249.99
OP-12 OP 158245 1,000 500 96,249.99
OP-13 OP 158245 1,000 500 96,249.99
OP-14 OoP 158244 1,000 500 96,249.99
OP-15 OoP 158244 1,000 500 96,249.99
OP-16 OoP 158244 1,000 500 96,249.99
OP-17 OoP 158243 1,000 500 96,249.99
OP-18 OoP 157597 1,000 420 80,849.99
OP-19 OoP 157596 1,000 350 67,375.00
OP-20 OP 157596 1,000 325 62,562.50
OP-21 OP 157595 1,000 325 62,562.50
OP-22 OoP 157595 1,000 325 62,562.50
0OP-23 OoP 156889 1,000 325 62,562.50
OP-24 OoP 156889 1,000 300 57,750.00
P-5 Dual HUP - OP 157615 500 288 55,519.71
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Table 5. Pumping by Decade for Model Nodes Associated with
Sandow Lakes Property in Milam County - Model Runs B-3 and B-4

MODEL B-3 / B-4 PUMPING BY DECADE (af/yr)
Model
Node 2020 2024 2030 2040 2050 2060
156215 400.06 400.06 400.06 400.06
156217 400.06 400.06 400.06 400.06
156222 400.06 400.06 400.06 400.06
156225 468.09 1,432.24 1,432.24 1,432.24 1,432.24
156226 468.09 632.12 632.12 632.12 632.12
156238 22.62 21.15
156239 22.62 21.15
156888 1.53 1.59 1.69 1.87 2.06 2.28
156889 1,008.82 1,008.82 1,008.82 1,008.82 1,008.82
156890 567.70 567.70 567.70 567.70
156892 234.05 440.43 440.43 440.43 440.43
156894 2,362.26 2,362.26 2,362.26 2,362.26
156898 234.05 322.41 322.41 322.41 322.41
156901 468.09 644.82 644.82 644.82 644.82
156902 468.09 644.82 644.82 644.82 644.82
156916 193.69 193.69 193.69 193.69 193.69
157595 1.53 1,050.76 1,050.86 1,051.04 1,051.23 1,051.45
157596 1,089.52 1,089.52 1,089.52 1,089.52 1,089.52
157597 2,082.20 3,560.05 3,560.05 3,560.05 3,560.05
157598 936.18 1,407.66 1,407.66 1,407.66 1,407.66
157599 468.09 556.46 556.46 556.46 556.46
157601 595.08 595.08 595.08 595.08
157604 936.18 936.18 936.18 936.18 936.18
157607 808.67 1,094.35 1,094.35 1,094.35 1,094.35
157608 280.86 384.35 384.35 384.35 384.35
157609 1,170.23 1,612.05 1,612.05 1,612.05 1,612.05
157610 300.22 911.88 911.88 911.88 911.88
157612 353.58 353.58 353.58 353.58
157613 787.46 787.46 787.46 787.46
157614 787.69 1,118.02 1,118.02 1,118.02 1,118.02
157615 465.53 2,059.50 2,059.50 2,059.50 2,059.50
157617 548.80 548.80 548.80 548.80 548.80
158242
158243 807.05 807.05 807.05 807.05 807.05
158244 2,421.16 2,421.16 2,421.16 2,421.16 2,421.16
158245 4,035.27 4,035.27 4,035.27 4,035.27 4,035.27
158246 2,421.16 2,421.16 2,421.16 2,421.16 2,421.16
158247 421.28 776.56 776.56 776.56 776.56
158248 427.74 2,025.19 2,025.19 2,025.19 2,025.19
Totals: 48.30( 25,045.48( 40,003.38( 40,003.73| 40,004.13| 40,004.56

Note: Model Run B-3 starts in 2024 and stops in Year 2052. Model Run B-4 stops in 2070.
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Figure 4-2 shows the timing and magnitude of the pumping input for GAM Run A-1, GAM Run
B-2, and GAM Run B-3/B-4.

Figure 4-2. Sandow Lakes Milam County Pumping by Model Run
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Regional Pumping in GAM Run A-1

As stated earlier in this report, GAM Run A-1 is a model run scenario that was developed during
the current GMA 12 Joint Planning activities. GAM Run A-1 contains the base regional
pumping assumptions that are carried forward into the Operating Permit specific runs (GAM
model runs B-3 and B-4). GAM Run A-1 contains increases in future pumping distributed
within Bastrop, Lee, Milam, Burleson, Brazos, and Robertson counties. Table 6 presents the
GAM Run A-1 total Simsboro pumping in the Brazos Valley Groundwater Conservation District
(BVGCD), the Lost Pines Groundwater Conservation District (LPGCD), and the POSGCD.
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Table 6. Simsboro Aquifer Pumping for Model Run A-1 by Decade

for Lost Pines, Post Oak Savanah, and Brazos Valley

Groundwater Conservation Districts (af/yr)

GCD 2020 2030 2040 2050 2060 2070
BVGCD 71,500 86,650 101,799 116,948| 132,097| 147,246
LPGCD 24,242 106,402 111,276 116,161| 121,059| 125,971
POSGCD 29,955 65,541 74,833 78,744 79,076 79,436

Table 7 presents the assumed pumping in GAM Runs B-3 and B-4 for the Simsboro aquifer
totaled by groundwater conservation district.

Table 7. Simsboro Aquifer Pumping for Model Runs B-3/B-4 by Decade
for Lost Pines, Post Oak Savanah, and Brazos Valley
Groundwater Conservation Districts (af/yr)

GCD 2020 2030 2040 2050 2060 2070
BVGCD 71,500 86,650 101,799| 116,948| 132,097| 147,246
LPGCD 24,242| 106,402 111,276 116,161 121,059| 125,971
POSGCD 29,955 82,303 91,592 95,499 95,827 96,182

In tabulating Tables 6 and Table 7, pumping in model nodes 156889, 156890, 157595, 157596,
157597, 158243, and 158244 was attributed to Milam County where the Operating Permit wells
reside.

Model Simulations

New GAM for Carrizo-Wilcox Aquifer

Groundwater Management Area 12 (GMA 12) originally adopted a new groundwater availability
model (GAM) for the Central Portion of the Sparta, Queen City, and Carrizo-Wilcox Aquifers
for use in the third round of joint planning activities (Ewing, Jigmond, Jones & Young, 2018).
This model was updated in October 2020 (D.B. Stephens, et al). Rule 7.4.5.c of the POSGCD
states “if a MAG exists for the aquifer from which the water will be produced, then the
predictions will include results based on using the Groundwater Availability Model run used to
establish the MAG for the aquifer”. POSGCD has requested for purposes of this report, that the
new updated GAM be used to simulate the required analysis using the model runs A-1, B-2, B-3
and B-4, previously described.

Required Deliverables

As shown in Table 1, POSGCD has requested a series of contour maps and tables be provided to
satisfy the requirements of District Rule 7.4.5. One series of maps reflect the changes in water
levels (drawdown) for the period January 1, 2021 through December 31, 2052 (Model Run B-3).
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For naming simplicity, these maps are designated as declines in piezometric surface from Year
2020 to Year 2052, and are intended to demonstrate effects over the current Operating Permit
term. Another set of maps are for the period January 1, 2021 through December 31, 2061
(Model Run B-4), and represent the current permit term plus an assumed 9-year permit term
amendment. These maps are labeled with the descriptive timeframe of Year 2020 to Year 2061.
A third set of maps represents only the period of the extension of the Operating Permit term, and
these maps are labeled as Year 2052 to Year 2061.

Contour maps of the declines in piezometric surface are provided for the model layers
corresponding to the confined portions of the Simsboro, Hooper, and Calvert Bluff aquifers, as
well as the shallow portion of the Simsboro, and the combined outcrop areas of the Carrizo-
Wilcox group which comprise portions of model layer 2. Figures 4-3 through 4-7 show these
maps for the period of Year 2020 to Year 2052 (Model Run B-3), and Figures 4-8 through 4-12
depict the simulations results from Year 2020 to Year 2061. Figures 4-13 through 4-17 portray
the changes in piezometric surface from the Year 2052 to 2061, and for the confined portions of
the Simsboro, Hooper, and Calvert Bluff aquifers, as well as the shallow portion of the
Simsboro, and the combined outcrop areas of the Carrizo-Wilcox group.

Table 8 lists the average drawdown for Model Layer 9 (the confined portion) of the Simsboro
aquifer within POSGCD, for GAM model runs A-1, B-2, B-3, and B-4 and for time periods:
2010 to 2020, 2010 to 2030, 2010 to 2040, 2010 to 2050, 2010 to 2060, and 2010 to 2070.

Table 8. Average Drawdown in Model Layer 9
(confined portion) of the Simsboro Aquifer (feet)

GAM Model 2010 to | 2010 to | 2010 to | 2010 to | 2010 to | 2010 to
Area Scenario 2020 2030 2040 2050 2060 2070
POSGCD A-1 55 199 266 309 340 370
POSGCD B-2 55 197 262 304 334 362
POSGCD B-3/B-4 55 208 276 322 355 386

Table 9 lists the average drawdown for Model Layer 2 (the outcrop portion) of the Simsboro
aquifer within POSGCD, for GAM model runs A-1, B-2, B-3, and B-4 and for time periods:
2010 to 2020, 2010 to 2030, 2010 to 2040, 2010 to 2050, 2010 to 2060, and 2010 to 2070.
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Table 9. Average Drawdown in Model Layer 2
(outcrop portion) of the Simsboro Aquifer (feet)

GAM Model 2010 to | 2010 to | 2010 to | 2010 to | 2010 to | 2010 to
Area Scenario 2020 2030 2040 2050 2060 2070
POSGCD A-1 3 6 12 19 25 31
POSGCD B-2 3 6 12 18 24 30
POSGCD B-3/B-4 3 7 13 21 28 34

Table 10 lists the average drawdown for Model Layer 2 for the entire Carrizo-Wilcox Aquifer
(combined Hooper, Simsboro, Calvert Bluff, and Carrizo) outcrop within POSGCD, for GAM
model runs A-1, B-2, B-3, and B-4 and for time periods: 2010 to 2020, 2010 to 2030, 2010 to
2040, 2010 to 2050, 2010 to 2060, and 2010 to 2070.

Table 10. Average Drawdown in Model Layer 2
for the Entire Carrizo-Wilcox Aquifer Outcrop (feet)

GAM Model 2010 to | 2010 to | 2010 to | 2010 to | 2010 to | 2010 to
Area Scenario 2020 2030 2040 2050 2060 2070
POSGCD A-1 6 12 18 24 30 41
POSGCD B-2 6 11 17 23 28 39
POSGCD B-3/B-4 6 13 20 26 34 44

Discussion of Modeling Results

The model results indicate the regional effects of pumping on reductions in artesian pressure and
water table decline. Model results shown on Figures 4-3 through 4-12 are largely changes in
artesian pressure, and in some cases (GAM Layer 2) smaller changes in water table decline.
These predicted changes are the result of: 1) the assumed continuation of regional existing
pumping, 2) assumed increases in regional future pumping largely in the LPGCD and the
BVGCD, and 3) the additional assumed pumping by Alcoa as discussed above under Pumping
Input Specific to Sandow Lakes Property. The future increases in pumping are largely within the
LPGCD and BVGCD (see Table 6 and Table 7).

Conversely, the changes depicted on Figures 4-13 through 4-17 represent the combined effects of
all modeled regional pumpage for the 9 additional years concurrent with the permit term
extension. Much smaller effects are simulated over this period. Thus, the predicted effects of
the amendment of the permit term are minor compared to the longer term, regional cumulative
effects.

Figure 4-18 shows the total historical and future pumping assumed in the model through 2060
for the POSGCD, the LPGCD and the BVGCD. Also shown are the groundwater pumping
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amounts and duration associated with this Operating Permit. It demonstrates that the Operating
Permit pumping is small compared to both the historical pumping that has occurred regionally,
and the total future production rates assumed in GAM Run A-1 in the LPGCD, BVGCD, and the
POSGCD.

Figure 4-18. Estimated Historical and Future Simulated Simsboro Production
in BVGCD, LPGCD, and POGCD - GAM Run B-4
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Actual future changes in aquifer conditions will likely be of less magnitude and slower to occur
then simulated, as future regional pumping is likely to be less than assumed by GMA 12 in GAM
Run A-1 (and carried forward into Run B-3 and B-4). Future increases in pumping will cause
regional effects that are primarily reductions in artesian pressure, and as these pressure
reductions propagate to the shallower zones of the Simsboro outcrop, then subsequent reductions
in the water table can occur. The degree and magnitude of these responses is largely dependent
on the aquifer’s vertical hydraulic conductivity, recharge rates, the amount of groundwater that is
naturally discharged via direct evaporation, transpiration by plants, and seeps and springs, and
the degree of capture of the natural discharge that occurs in response to aquifer pumping. Each
of these components of the groundwater system are difficult to measure directly. Nevertheless,
the subsequent response of the capture of recharge will naturally occur, and this can reduce
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wasteful discharge to the extent it is occurring, and will increase the sustainability of water
supplies.

Experience has shown that any reductions in the water table zones will be very slow to occur or
will occur in a very gradual, mostly unnoticeable manner. For example, groundwater pumping
from the Carrizo aquifer in the Wintergarden Area occurred for many decades with total
pumping rates between 200,000 to over 300,000 af/yr. Long-term water level records in shallow,
water table wells exhibited little or relatively small response. Similar experience has been
documented over the past century of pumping in the Northern Trinity aquifer and the Gulf Coast
aquifer, as well.

Analysis of Potential for Land-Surface Subsidence

Land-surface subsidence is known to occur in some groundwater settings. Groundwater
pumping from sand and gravel zones can cause seepage of water from adjacent clay or silt zones.
The loss of pore water pressure in the clay or silt reduces the load bearing capacity of the clays
or silts, and the overbearing weight of soil, groundwater and buildings causes the clay or silt
zones to compact. This compaction occurs at the depth of the clays or silts, and some amount of
this compaction can translate into subsidence at land surface.

In Texas, subsidence is documented to have occurred in the greater Houston area (Gabrysch,
1984). Near Pecos, Texas (Chi and Reilinger, 1984), and in the area of El Paso, Texas (Land and
Armstrong, 1985).

TWDB Subsidence Risk Study

In 2016, the TWDB contracted with LRE Water, LLC “to identify and characterize areas within
Texas’ major and minor aquifers that are susceptible to land subsidence related to groundwater
pumping” (TWDB, 2020). In 2017, a report was issued and titled “Final Report: Identification
of the Vulnerability of the Major and Minor Aquifers of Texas to Subsidence with Regard to
Groundwater Pumping”, and an EXCEL analytical model was released for assigning a risk factor

for subsidence based on lithologic, geotechnical, water level change and other factors (Furnans et
al. 2017).

Based on the risk methodology employed, the authors state that of the 9 major aquifers in Texas,
5 of these aquifers are classified with a “high subsidence risk over large areas of the aquifer”
(Furnans, 2017). The major aquifers of Texas with a high-risk subsidence rating are the Gulf
Coast, Pecos Valley, Hueco-Mesilla Bolson, Ogallala, and Carrizo-Wilcox aquifers. Two minor
aquifers, the Yegua-Jackson, and the Brazos River Alluvium are ranked as high risk for
subsidence.

It is helpful to look at the underlying technique and data the authors used to determine the
subsidence risk rating for an aquifer. The factors used to calculate the subsidence risk are
saturated clay thickness, an estimate of clay compressibility, the assumed type of aquifer
lithology, historic water levels compared to current water levels (pre-consolidation water level),
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and the potential of for future water level declines. Of these factors, the authors state they were
unable to gather actual geotechnical data on clays, and instead relied on generalized values of
clay compressibility based on aquifer lithology.

Factors not considered in the study are the permeability, depth, age, or lateral continuity of the
clays, nor the degree of compaction at depth that may translate to actual land surface subsidence.
The study also does not try to calibrate the methodology utilized in the report with known data
on clay thickness, water level change, and measured subsidence.

Past Experience in the Carrizo-Wilcox

As addressed previously, Alcoa has conducted groundwater pumping in Milam County for the
safe mining of lignite reserves, and for power generation and industrial processes. The largest
amounts of this pumpage were related to depressurization of the Simsboro aquifer for mining
operations. Pressure declines in the Simsboro occurred over a multi-decade period with
maximum pressure decline of about 200 feet occurring. Numerous high-capacity wells were
originally constructed prior to this depressurization pumping, and the construction included
cementing of steel casing and stainless steel screen at the depths of the Simsboro aquifer. If
land-surface subsidence had occurred due to compaction of overlying sediments, then the well
casings and foundations would have been noticeably higher relative to adjoining ground level.
No land-surface subsidence was ever detected or revealed as a result of the Alcoa pumping.

Groundwater pumping has also occurred in the Carrizo-Wilcox aquifer in Texas for many
decades. Production has historically occurred in the Wintergarden Area of Southwest Texas, the
Tyler area of Northeast Texas, and the Bryan-College Station area in Central Texas. Numerous
Texas Water Development Board (TWDB) groundwater availability reports from early 1960 to
the near present and spanning the extents of the Carrizo-Wilcox in Texas have studied the
groundwater conditions, and/or effects of groundwater pumping (Ex: Reports 4, 032, 109, 110,
150, 160, 210, 327, 332). No concerns of land-surface subsidence resulting from pumping
groundwater from the Carrizo-Wilcox are presented in these historical reports.

The Explanatory Report developed by GMA 12 during the second round of joint planning
(Ewing et al., 2017) states subsidence has not been detected anywhere within GMA 12 despite
large-scale pumping and associated drawdowns, and concluded the risk for land-surface
subsidence is negligible.

The TWDB GAM for the Gulf Coast aquifer in southeast Texas, known as the Houston Area
Groundwater Model (HAGM), was developed for an area of Texas where land-surface
subsidence is a known issue. The HAGM specifically includes a subsidence modeling package
for purposes of simulating land-surface subsidence due to groundwater pumping (Kasmarek,
2012). In contrast, the new GAM for the Central Portion of the Sparta, Queen City, and Carrizo-
Wilcox Aquifers does not include a subsidence modeling package (Ewing et al., 2018).
Similarly, other historic and current GAMs of the Carrizo-Wilcox, including all Southern,
Central and Northern portion models, have not included a subsidence modeling package. This is
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empirical evidence that across the State of Texas, subsidence has not been a concern in the
Carrizo-Wilcox over the many decades of actual groundwater development experience.

The natural conditions of the Carrizo-Wilcox, and past experience with development and

documented long-term effects, support the position there are little concerns for subsidence being
a factor in limiting development of the resource.

Analysis of Effect on Surface and Groundwater Interaction

POSGCD Rule 7.6(3) requires consideration of what impact a permit application will have on
surface water resources. As described by C.V. Theis, the source of the produced water from a
well follows a natural dynamic from 1) a reduction of artesian storage to the extent artesian
conditions exist at the well site, 2) subsequent propagation of the cone of depression laterally and
possibly vertically until the cone of influence encounters water table conditions, at which time
pore water storage is reduced, 3) the reduction of pore water storage causes a redirection towards
the pumping well of groundwater that previously was discharged naturally through evaporation,
transpiration, seepage, or larger springflow (Theis, 1940). This natural, dynamic response to
pumping has been occurring in the Carrizo-Wilcox for many decades.

Alcoa, in conjunction with its prior mining operations at both the Sandow Mine and the Three
Oaks Mine near Elgin, Texas, conducted numerous surveys related to surface and groundwater
interaction. Both surface water resources and groundwater resources were surveyed and studied.
Studies included aerial surveys stretching from the Colorado River to the Brazos River, ground
surveys along creek beds to identify areas of groundwater seepage and springflow prior to
mining, as well as surface water flow monitoring in area creeks to identify the nature of rainfall-
runoff and baseflow characteristics of local drainages.

These studies indicate there were no large springs present in eastern Bastrop, Lee or Milam
Counties, and no State parks are designated throughout this area to recognize culturally or
environmentally important springflows. Area streams are classified as intermittent yet with the
headwaters classified as ephemeral where the stream channel is above the local water table.
Areas of seepage and wet, muddy locations were observed in low-lying areas, of the intermittent
streams, and many of which would be dry in summer months. Additionally, many stock ponds
have been built throughout the area. All of these features increase discharge of groundwater via
transpiration plants and/or direct evaporation.

Due to the location of historic and likely future pumping in combination with the regional
transmissivity and artesian pressure conditions, a regional response spanning many counties and
GCDs will occur. Figure 4-3 and Figure 4-8 indicate any effects of Simsboro groundwater
pumping on surface water resources in the Central portions of GMA 12 will be attributable to
groundwater production in numerous counties including groundwater production located in the
LPGCD, the POSGCD, and the BVGCD. This includes both any affects which have occurred to
date, and any long-term effects into the future.

Alcoa USA Corp. Page 19 of 23
Response to RULE 7.4.5 — Aquifer Impact Study



Most importantly for review of this permit application, any effects on surface water resources
due to the extension of Alcoa’s existing, Operating Permit term from 2052 to 2061 would
necessarily be small considering the past history of Alcoa production, the comparatively low
amount of operating permit pumping compared to total regional aquifer pumping, the regional
response of pumping that can span across many counties of GMA 12, and the short timeframe of
the extension in the permit term requested in the amendment application.

Past Mitigation Activities of Alcoa

A large part of Alcoa’s historical Simsboro pumping levels shown in Figure 4-1 were necessary
to safely and successfully mine the lignite reserves at the Sandow mine. Alcoa historically
produced up to 33,000 af/yr from the Simsboro and demonstrated the aquifer response and
groundwater availability characteristics of this production. Groundwater production associated
with mining operations at the Sandow Mine was permitted and regulated by the Railroad
Commission of Texas, which required monitoring of the ongoing, regional impacts associated
with that pumpage and mitigation of any affected water supplies. The monitoring and mitigation
program was conducted for more than 20 years and included:

e Conducting field inventories/assessments of over 1,600 well sites in order to
document both pre-mining, active-mining, and post-mining hydrogeologic conditions,

e Monitoring of an extensive network of both Alcoa and private wells specifically to
document and establish mitigation responsibility under the regulations of the Railroad
Commission,

e Lowering of pumps or other modifications in more than 360 wells in which water
level declines due mining-related pumping were observed or predicted to occur, and

e Construction of over 125 deeper, replacement wells for landowners whose original
wells were completed in the shallowest, upper portions of the Simsboro Formation.

The locations of past well mitigations are coincident with the area of primary effects from the
approved operating permit production of 25,000 af/yr. Consequently, many existing users in the
area are uniquely protected from adverse hydrologic impacts due to past mitigations efforts of
Alcoa. In addition, since cessation of mine reclamation and monitoring activities, Alcoa has
assisted the POSGCD to convert Alcoa’s regional monitoring well program to be incorporated
into the POSGCD monitoring well network.
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Summary

The amended Operating Permit production will largely replicate the historic pumping conducted
by Alcoa for mining operations beginning in 1988. The primary effect of this production is the
reduction of artesian pressure, and the amount of reduction is largely related to the peak pumping
rate. Alcoa mining production reached a peak rate of about 33,000 af/yr, and the same type of
effects associated with this past pumping will re-occur upon a return to this pumping rate.

Unique to this area, Alcoa has also conducted extensive mitigation efforts to address these
effects, and the benefit of these past efforts will continue into the future.

Operating Permit production is much smaller than known, existing, and potential future pumping
located in Bastrop, Lee, Burleson, Robertson, and Brazos Counties. Cumulative hydrologic
effects will occur throughout a large part of GMA 12 due to current and future collective
pumping primarily in LPGCD, POSGCD, and BVGCD, and the regional, continuous extent of
the sands of the Simsboro. The effects of pumping are primarily reductions in artesian pressure,
with subsequent reductions in the water table. Any effects on the water table will be very slow
and gradual compared to the changes in artesian pressure, and the water table effects will be
small compared to aquifer storage.

Overall, it is most likely that further development of the groundwater resources will occur, and in
some cases modifications to existing wells will be required to sustain the supplies in the region.
As demonstrated by Alcoa, this is very feasible to conduct, and the Post Oak Savanah
Groundwater District is one of the few groundwater districts in Texas with an established
mitigation program. From a State Water planning perspective, the Operating Permit
amendment’s requested change in use to include municipal and the requested change in place of
use can provide meaningful, drought-proof groundwater supplies useful for increasing
conjunctive use, reducing supply risk, and enhancing supply reliability for a growing area of the
State.
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MAY-0Y-2003 FRI 1037 AN Alcoa Sandow [Tine FAX NU, blZ 44t 8BUZb Fooue

ALCOA
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ALCOA
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BIATE : Ta.
SECTION : TOWNEHP : REMGE :
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CABING TYRE FIELD DFFICE ;
CADING THICKNESS: 0 RESORDED BY 3 Wien
BIT Sz 1 676 SOREHOLEFLED  : wim FILE @ DRIGHNAL
RM 0 TYPE : G334AA

MAGNETICDECL O

MATRIX BERGY @ 265 RM TEMPERATURE 1 0

NEUTRON MATRI{ : Sandsions MATRIX DELTAT D49
' THRESH: 16000
FILOT

CALIPER FEET RES (MG)

3 INCH 13 oHM-M 2008
GAM(NAT) DENSITY RES (MG)
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DRILLERS WELL/PIEZOMETER RECORD

SITE (ALCOQA)
Date o/,eoa'/f’a“’
Mine Area j -

Well Number (- 48 75
Site Number_ (& 22 575~

Briller Company ____
Slimhole / Plezometer !'Depressurizm‘ Well
Ground Level Elevation

TOC Elevation
Northing
Easting

- After Devolopment

DRILLING/CONSTRUCTION (MHC)

Date

Mud Type

Bit Size

Depth Drilled, Ft. BGI
Casing Diameter and Type
Cased Interval, Ft. BGL
Screen Diameter and Type
Screen Guage
Screened Interval, Ft. BGL
Amount of Gravel Used, Sacks
Gravel Type
Grave| Setting, Ft. BGL
Length of Gravel Tremmie, Ft.
Depth to Top of Gravei, Fi. BGL.
Cement Type Lbs Per Sack
Sacks of Cement Used
Sacks of Bentonite Used
Amount of Water Used, Galis.
Length of Cement Tremmie, Ft.

No. Bags

NOTES/CONSTRUCTION PROBLEMS

' 6/2?/4'7.?“/ PP YA

Clcmpn7 0200 = /2 7

g - z20=22~r"

Tl ST 277 R0 ses
/zoé: 205 = /FOses

DEVELOPMENT _(MHC)

Start, Time/Date
Finish, Time/Date___
Total Time Jetted _
Static Water-Level Measured

Total Depth Inside Casing (Measured) .
Before Jetting (Date), Ft. BGL
After Jetting (Date), Ft. BGL
Rate Jetted {Meas./Est.), gpm

PUMP/MOTOR (MHC)

Motor H.P.
Length of Column Pipe (ft.)_

INSPECTION COMPLETION (ALCOA)

Date Time
Measuring Point Description

Which is Ft. A.G.L.
Depth to Water, Ft. B.T.C.C.

MATERIAL SETTINGS (RWHE&A}

: Depth Intervai(s)
Material

(tt BGL)
Well ' -
~Casing 7"/2”,236)’ .
Screen | ML\B
Gravel /2 do -~ SR
Cement P“’ __%@ - 230
| O—ion
Pump Column Length /5 &5

. Measuring Pipe
Casing
Secreen
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DRILLERS WELL/PIEZOMETER RECORD

SITE (ALCOA)
Date 2 & ;j%/fjg
Mine Area - '
Well Number
Site Number (. &7 572

Driller Company

Slimhoie f' Piezometer / Depressurization well |

Ground Level Elevation
TOC Elsvation

Northing
Easting

| After Devolopment

Rate Jetted (Meas./Est.), gpm

-Sacks of Cement Used

DRILLING/CONSTRUCTION (MHC)

Date
Mud Type ' No. Bags
Bit Size '

Depth Drilled, Ft. BGL
Casing Diameter and Type
Cased Interval, Ft. BGL
Screen Diameter and Type
Screen Guage
Screened Interval, Ft. BGL
Amount of Gravel Used, Sacks.
Gravel Type
Gravel Setting, Ft. BGL
Length of Gravel Tremmie, Ft.
Depth to Top of Gravei, Ft. BGL '

Cementi Type: Lbs Per Sack

Sacks of Bentonite Used
Amount of Water Used, Gals.
Length of Cement Tremmie, Ft.

NOTES/CONSTRUCTION PROBLEMS

(Cpns, R ela S

Cimrmyr  D-20°  Flses

o 2 e

Y A

DEVELOPMENT (MHC)

Start, Time/Date

Finish, _Time!Date
Total Time Jetted

Static Water-LeveI.Measured

Total Depth Inside Casing (Measured)
Before Jetting (Date), Ft. BGL

After Jetting (Date}, Ft. BGL

PUMP/MOTOR (MHC)

Motor H.P.

Length of Column Pipe (ft.)

INSPECTION COMFLETION (ALCOA)

Date - Time

Measuring Point Description

Which is Ft. A.G.L.

Depth to Water, Ft. B.T.O.C.

MATERIAL SETTINGS (RWH&A)
Depth Intervai(s)

Material {ft BGL)
Well ' .
~ Casing fZ“Aé’OO/
w1
Screen _ Zfa?* /567 .
Gravel 2/0 - 968
Cement ! T~ 20
' F~R/0

Pump Column Length F o0

Measuring Pipe
- Casing

Screan
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CondD - 1o

05/08/98 WED 08:55 FAX 512 446 8028

MINE ENG ANNEX

COMPANY . ALCOA
WELL © CAREADPZ
LOCATION/FIELD : CAREA
COUNTY : MILAM
STATE : TX
SECTION :

DATE : 05/06/98
DEPTH DRILLER : 520
LOG BOTTOM : 51840
LOG TOP > 1150
CASINGDIAMETER © 0
CASINGTYFE :

CASING THICENESS - ©

BIT SIZE - 12144
MAGNETIC DECL. . 8

MATRIX DENSITY - 265
NEUTRON MATRIX  : SANDSTONE

DPZ HOLE

TOWNSHIP

PERMANENT DATUM

LOG MEASURED FROM
DRL MEASURED FROM

LOGGING UNIT
FIELD (FFICE
RECORDED BY

BOREHOLE FLUID
RM

RM TEMPERATURE
MATRIX DELTAT

RANGE
: GL
KB
GL DR
@ GlL
. COLDIRON
- WATER FIE : ORIGINAL
; g TYPE : 5034AA
. 49
THRESH : 30000

ALL SERVICES PROVIDED SUBJECT T¢) STANDARD TERMS AND CONDITIONS
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RINE ENG ANNEX

WeD US98 FAA 9lZ 4486 BUZLG

U3/ UD/ Y0

TOOL CALIBRATION C AREA DPZ 05/06/98 01:04
TOOL 9034AA1
SERIAL NUMBER 474
DATE TIME SENSOR STANDARD
1 Apr28,98 12:38:51 GAM(NAT) Defoull [APLGR ]
Apr28,98 1238:54 GAMMAT) Default [APIGR ]
2 Apr28,96 12:46:25 DENSITY 1.106 [G/CC ]
AprZB,98 12:48:25 DENSITY 2612 [GCC |
3 Apr28.98 12:38:51 RES(MG) Default [OHRM-A ]
Apr26,98 12:38:51 RES(MG) Default [OHM-¥ ]
4 Apr28,98 16:04:03 CALIPER 4,000 [NCH ]
Apr28,98 16:04:03 CALIPER 6.000 INCH ]
5 Apr28 98 12:39:51 DENSITYH Default [GACC ]
Apr28,98 12:38:51 DENSITYH Default [G/CC |
6 Mey04,98  17:31:39 CALIPERL 4.000 [NCH ]
May04,98  17:31:39 CALIPERL 6.000 INCH ]
R S E-—''''-"""—-''——--!---—-———.—..“"—""*""—m:;:‘

RESPONSE

Default [CPS)
Default [CPS}
8180 [CPY)
2020 [CPS]
Deafault [CPS]
Default [CPS]
38005 [CPS]
83580 [CPS]
Default [CPS]
Default [CPS]
47322 [CPS)
57900 [CPS]

i




Available Construction Documentation
for Approved Operating Permit Well

C4247



Well/Piezometer Record

Before Jetting (ft. BMP)

Site (Alcoa) Drilling/Constiuction (Driller)
Date ] L '_5 -4 5;' ~ Date 12=16~F7
Mine Area C r SLall W E MJ} Mud Type No. of bags
Well Number Cyo 2 i ' Bit Size(s) /7.5
Sife Number ' Depth Drilled (ft. BGL) LTI
Driller Casing Dia. and Type Q.05%, AL
Company Cased Interval (ft. BGL) +2-23§
Stimhole / Piezometepf ] 1Y DW Well / Test Well Screen Dia, and Type Q.05
Ground Level Elevation Screen Gange &,0/0
TOC Elevation ' Screened Interval (ft. BGL) 238 —tr1/g’
Northing Gravel Volume (ft) ~ 3254
Easting Gravel Type :
' Gravel Setting (ft. BGL) 196 (= et !
Length of Gravel Tremie (ft.) g
Proposed Settings (RWH&A) Depth to Top of Gravel (ft. BGL) ~Z2pn
Material Depth Interval (ft. BGL) Cement Type Beriann Nens
o Cement Volume (sacks) HS
g" Casing +h - A3 Volume of Water per Sack ~ Tans.
H‘S? - & "fg N Length of Cement Tremie (ft.) {97
Screen BE w il 3% Bentonite Volume (sacks) — 1
Gravel 200 =Y HE
Cement {Yu|d = IY  sacks | Inspection Completion (Alcoa)
[8p= 3> = (15 sacks | Date
Gravel Volume () 230 £43 Time
- Pump Column Length 3130 Measuring Point Description
‘Which is ft. AGL
Development (Driller) Depth to Water (ft. BMP)
Start, Time/Date |
. Finish, Time/Date |
Total Time Jetted Notes/Construction Problems .
" Static Water-Level Measured CutFree. <asing O — 108 {a6" )
After Development (ft. BMP) ‘ |
Total Depth Inside Casing

After Jetting (ft. BMP)

" Rate Jetted (meas/estimated) (gpm)

- Pump/Motor (Driller)-
Motor H.P.

Pump Model No.

Length of Colurn Pipe (ft.)

Type Column Pipe: PVC. -- STEEL - QOther




l 9
. o O
@
SN
NI
W W g
)
I
W &;\3)- -
N 1 BN
g 3 oI F 8
~] 2 PN N
o) N
COMPANY ALCOA | OTHER SERVICES: NN
) BIINISIS]
WELL : 4245 SIENINS]
LOCATIOM/FIELD : C AREA S n1S |
TR E |
COUNTY : MILAM N RS
. Q\\ (\’) \_ 3 !
STATE cTX : g\; 3 ‘L\ 14 |
SECTION : TOWNSHIP : RANGE : QS ‘é‘; |
|
DATE : 1201597 PERMANENT DATUM ‘l
DEPTH DRILLER  : 540 KB
LOG BOTTOM . 526.80 LOG MEASURED FROM: GL DE
LOG TOP 102.00 DRL MEASURED FROM: GL GL
CASING DIAMETER : LOGGING UNIT . 703
CASING TYPE : FIELD OFFICE : DL OPERATIO
CASING THICKNESS: ' RECORDED BY : COLDIRON
BIT SIZE 834 BOREHOLE FLUID 0 FILE : ORIGINAL
MAGNETIC DECL. : O . RM 0 TYPE : S0308A
MATRIX DENSITY : 265 RM TEMPERATURE : 0
NEUTRON MATRIX : Dolomite MATRIX DELTA T : B4
THRESH: 2500
CS-3 DPZ
COND 1414

ALL SERVICES PROVIDED SUBJECT TO STANDARD TERMS AND CONDITIONS
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Available Construction Documentation
for Approved Operating Permit Well
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‘Well/Piezometer Record

Site (Alcoa) Drilling/Construction (Driller)
Date F2=16-77 Date [2=17-397
Mine Area C~SPolLl Mud Type Sesy oz, No.ofbags 1
Well Number CHz245 A Bit Size(s) 278
Site Number Depth Drilled (ft. BGL) Hog'
Driller Pryz= Casing Dia. and Type 205
Company MMHAC X froepzroes Cased Interval (ft. BGL) +2=-25%
Slimhole / Piezometer {DP Weg)/ DW Well / Test Well Screen Dia, and Type = o5
Ground Level Elevation Screen Gauge Co N ¥ o
TOC Elevation Screened Interval (ft. BGL) 2S8-418
Northing Gravel Volume (ft’) a2 280 cu P
Easting Gravel Type
Gravel Setting (ft. BGL) 2,7 '~ 4zF’
‘ Length of Gravel Tremie (ft.) &2’
Proposed Settings (RWH&A) Depth to Top of Gravel (ft. BGL) 277 '
Material Depth Interval (ft. BGL) Cement Type Foereare Nehs
Cement Volume (sacks) J4
Tos Casing +2-258 Volume of Water per Sack 7 cu, P
HTT- 458 Length of Cement Tremie (ft.) 2i0!
Screen 258 — 4758 Bentonite Volume (sacks) ?
Gravel 220-48E
Cement =10 = /4 sacks | Inspection Completion (Alcoa)
FS-22a = fY¥0 sacks | Date
Gravel Volume (ft") 241 Time
Pump Column Length 260 Measuring Point Description
‘Which is ft. AGL
Development (Driller) Depth to Water (ft. BMP)
Start, Time/Date
Finish, Time/Date
Total Time Jetted Notes/Construction Problems
Static Water-Level Measured CAsie Cownbsen @715 ‘
After Development (ft. BMP)
Total Depth Inside Casing

Before Jelting (ft. BMP)

After Jetting (ft. BMP)

Rate Jetted (meas/estimated) (gpm)

Pump/Motor (Driller)
Motor H.P,

Pump Model No.

Length of Column Pipe (ft.)

Type Column Pipe: PVC - STEEL - Other




Available Construction Documentation
for Approved Operating Permit Well
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456 - F026

DRILLERS WELL/PIEZOMETER RECORD

. SITE (ALCOA)
Date /;ZA/:/:GOW

Mine Area_

Well Number_C. . 5-~3 AL RRNAY
Site Number_(C S~ S
Driller Company 2225 C

Slimhole / Piezometer /(Depressurization Wel '

Ground Level Elevation
TOC Elevation
Northing
Easting

~ After Devolopment

DRILLING/CONSTRUCTION (MHC)

Date

Mud Type

Bit Size

Depth Drilled, Ft. BGl
Casing Diameter and Type
Cased Interval, Ft. BGL
Sereen Diameter and Type
Screen Guage
Screened Interval, Ft. BGL
Amount. of Gravel Used, Sacks
Gravel Type '
Gravel Setting, Fi. BGL
Length of Gravel Tremmie, Fi.
Depth to Top of Gravel, Ft. BGL __ :
Cement Type__ . Lbs Per Sack
Sacks of Cement Used
Sacks of Bentonite Used

No. Bags

- Amount of Water Used, Gals.

Length of Cement Tremmie, Fi.

NOTES/CONSTRUGTION PROBLEMS

6,%,‘%««'/ ,2/5 Y

Corznz OO ‘/55,-_6: |

L20-200 = & Oses

(o 5T ¢ cAting i~ 25

DEVELOPMENT (MHC})

Start, Time/Date
Finish, Time/Date___
Total Time Jetted
Static Water-Level Measured

Total Depth Inside Casing (Measured)
Before Jetting (Date), Ft. BGL
After Jetting (Date), Ft. BGL

Rate Jetted {(Meas./Est.}, gpm

PUMP/MOTOR {MHC)

Maotar H.P.
Length of Coiumn Pipe (ft.}

INSPECTION COMPLETION (ALCOA)

Date Time
Measuring Point Description

Which is Ft. AG.L.
Depth to Water, Fi. B.T.C.C.

MATERIAL SETTINGS (RWH&A)

' Depth Intervai(s)
Material _ (ft BGL)

We"Casing ‘ 7L = 2T il
| SEF~ Fo8
Screen ,-Z_?d“' — P
Gravel - Roo- #oF

Cement

o 1254 Q/ 20 - RQ0

Pump Column Length SO0

Measuring Pipe
Casing
Screen




r—ﬁ- ________________ mtmen [r—.
W Absctims fapony of iy
Saadetn Hltes Q
)
ALZDA, ity e S
>
i Y
s‘ C8-5
COMPANMY . ALCOA OTHER SERVICES:
WZELL . CS-5
LOCATIOMN/PIELD  C AREA
CQUNTY - MILAM
STATE o T
SECTION : TOWNSHP : RANGE
DATE C12/31/98 PEEMANRENT DATUM - 31,
DEPTH DRILLIER o 480D KB
LOG BEOTTOM o 457,80 LOG MIEASUEED FEOM: Gl. DR
LOG TOP 180 DRL MBEASURED FROM: (31, - GL
CASING DIAMETER : LOGGING UNIT
CASING TYPE . FIELIY QFFICE :
CASING THICKNESS: 9 RECORDEL BY . COLDIRON »
BIT SIZE DB EORTHOLE FLUID - WATER FILE  ORIGINAL
MAGMNETIC DIECL. 8 RM -0 TYFE : S034AA
MATEDIDENSITY : 2.65 RM TEMPERATURE )]
NEUTRON MATRIX : SANDSTONE, MATRIX DELTA T v 49
THEESH: 30000
DPZ
________ ___ﬁ&_s_]%x[cﬁs} PROVIDED SUBJECT TC STANDARL TERMS AND CONDITIONS
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Available Construction Documentation
for Approved Operating Permit Well

C5245B



Well/Piezometer Record

Site (Alcoa)

Date 8 - 9\7 - C?g
Mine Area C

Well Number C 53458
Site Number ¢ -9-1l
Driller

Company MHC

Slimhole / Piezometer ADP Well ) DW Well / Test Well
Ground Level Elevation

Drilling/Construction (Driller)
Date

Mud Type
Bit Size(s)

No. of bags

Depth Drilled (ft. BGL)

Casing Dia. and Type

Cased Interval (ft. BGL)

Screen Dia. and Type

Screen Gauge

Before Jetting (ft. BMP)

TOC Elevation Screened Interval (ft. BGL)
Northing Gravel Volume (f*)
Easting Gravel Type
Gravel Setting (ft. BGL)
Length of Gravel Tremie (ft.)
Proposed Settings (RWH&A) Depth to Top of Gravel (ft. BGL)
Material Depth Interval (ft. BGL) Cement Type

Cement Volume (sacks)

Casing + '& - 3 58 Volume of Water per Sack

458 - 468 Length of Cement Tremie (ft.)

Screen A58 - 153 Bentonite Volume (sacks)

Gravel 230 - 468

Cement 130338 = |#| sacks | Imspection Completion (Alcoa)

O -0 = | 8 sacks Date
Gravel Volume (f¢*) 196 Time
-Pump Column Length 358 Measuring Point Description
‘Which is ft. AGL
Development (Driller) Depth to Water (ft. BMP)
Start, Time/Date
Finish, Time/Date
Total Time Jetted Notes/Construction Problems
Static Water-Level Measured
After Development (ft. BMP)
Total Depth Inside Casing

After Jetting (ft. BMP)

Rate Jetted (meas/estimated) (gpm)

Pump/Motor (Driller)
Motor H.P.

Pump Model No,

Length of Column Pipe (ft.)

Type Column Pipe: PVC - STEEL - Other




AL, Beebdate. Teme
C(9)-11 cszuse

COMPANY
WELL
LOCATICON/FIELL
| COUNTY

- BTATE
SECTION

DATE

DEPTH DRILLER
L0 BOTTEOM
LOGTOP

CABING [HAMETER
CASINGTYPE
CASING THICENESS

BIT BI2E
MAGNETIC DECL.
MATRIX DEMATY
NEUTRON MATRIX

o ALLOA CTHER ¥ERVICES:
D11
: CAREA
; MILAM
: TX

TOWNZED : | . RANGE

o DR/26/08 PERMANENT ISATUM - (i,
a7/ I ‘ A
©EN9A0 LOG MEASURED FROM. - 0L DI
22,70 DRL MEASURED FROM - 31, i,
LOCHING UNIT | '
: FIELD OFFICE :
4 RECORDED BY o COLDIRON

T4 BOREHCOLE FLUG : WATER FILE

B RM | TYPE

)] RE TEMPERATURE <

- RANDSTONE _ MATEIXDELTAT L :
' THRESH

DPZ HOLE
COMD: 424
ALL SERVICES PROVIDED SUBJHCT TO STANDARD TERMS AND CONDTTRING

 CIRICANAL
T WIRAA

MO




CALIPERL FEET
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IHEH

CAIPERL

H B .
FEET

TOOL CALIBRATION C{9)-11 08/26/98 16:01
TOOL 9033AA1 '
FERIAL NUIMBER

DATE

May07,98
May07, 98
Mayl7 28
RMayl7 88
May(7 98
Mayl7,98
May07 28
Ray07.98
May07 98
May07.98
MayZ27 98
May27 98

a58
TIME
09:55:36
09:35:30
10:12:25
10:12:25
09:55:36
089:55:36

C10:05:11

106:05:11
095536
09:55:36
14:39:50
14:39:50

SENSOR

GAM(NAT)
GANIINAT)
DENSITY
DENSITY
RES(MG)
RES(MG)
CALIPER
CALIPER
DENSITYH
DENSITYH
CALIPERL
CALIPERL

STANDARD

 Defaull [APLGR ]

Default [ARIFGR 1
1.106 [/ICC ]
2612 [6REC ]

Defauit [OH-M ]

Default [OHRM-RA ]
4000 INCH
6000 [INCH ]

Default [GACC ]

Default [GAZC ]
4 000 [INCH ]
5000 INCH ]

RESPOMNZE

Default [CPS]
Crefaull [CP3]
6123 [CPE]
1347 [CPS]
Diefauit [CPS]
Default [CPS]
625 [CP5]
1487 [CPE]
Default JCPS]
Dlefauit [CPE]
250 [CPE]
643 [CP3}




Available Construction Documentation
for Approved Operating Permit Well

C-9-12



Oct-30-98 06:42P R. W. Harden & Associates 512-338-9372
Well/Piezometer Record

Static Water-Level Measured
After Development (ft. BMP)

Site (Alcoa) ' Drilling/Construction (Driller)
Date /O ’30"?? Dare Y /ﬁ-]o”?,f
Mine Area C Mud Type No. of bags
Well Number C{’,‘)‘_) -/ 2. Bit Size(s) EE e
Site Number CUa) o Depth Drilled (ft. BGL) Ry
Driller e e Casing Dia. and Type P L
Company A Cased Interval (ft. BGL) AP P
Stimbole / Piezometer /5P Well) DW Weil / Test Well | Screen Dia. and Type Do oL
Ground Leve} Elevation Yol Screen Gauge ’
TOC Elevation Screened Interval (fe, BGL) FFEF - SEF
Northing w081 C v o Gravel Volume (£¢) | |
Easting 2041497 7 Gravel Type _Fewslar i
Gravel Serting (ft. BGL)- TSSO - _SFC 4
Length of Gravel Tremie (ft.) 7.7 <2
Proposed Settings (RWH&A) ' Depth to Top of Gravel (ft. BGL) o7 - 7 £7¢”
Material Depth Interval (fr, BGL) Cement Type D i
. Cement Volume (sacks) LA \
Casing # 2~ 2%& Volume of Water per Sack 1
56%-57% Length of Cement Tremie (ft) . 7.7-%
Screen 28E - S Bentonite Volume (sacks)
Gravel 350~ 78
Cement 220~ 330 = |25 sacks | Inspection Completion (Alcoa)
o -20 = 2.0 sacks { Date
| Gravel Volume (ft*) 3 OO0 ' Time
Pump Column Length 420 teer Measuring Point Description
. Which is ft. AGL
Development (Driller) Depth to Wateér (ft. BMP)
Starr, Time/Date '
Finish, Time/Datz _ ,
Total Time Jetted Notes/Construction Problems

M)

Total Depth Inside Casing
Before Jetting (ft. BMP)

[0 Foi? oL piaik cassr§
568 - S 7%,

After Jetting (ft. BMP)

”Z:"/ C ', '-""f:.-/é‘ ,"-.‘-,_"‘.f‘-_‘;/r"aé’,

Rate Jetted (measfestimated) (gpmy} i } ! !
' 32 Y ~»2 33 }F

v %z ¢
Pump/Motor (Driller) zEB 728 | 78 Jﬁ
Mator H.P. 2 ? g;zvx 77 <
Pump Model No. byg [ 4gyg -~
Length of Column Pipe (ft.) 35, 4T3 avs
Type Column Pipe: PVC - STEEE. - Other gz /e 39 4y T

L 2 .

3

[ L VS SRR



C(9)-12

COMPANY
WELL '
LOCATION/FIELD
COUNTY

STATE

SECTION

DATE

DEPTH DRILLER
LOG BOTTOM
LOGTOP

CASING DIAMETER
CASING TYPE
CASING THICKNESS

BIT SIZE
MAGNETIC DECL,
MATRIX DENSITY
NEUTRON MATRIX

. ALCOA
: C(9)-12
; CAREA
; MILAM
- TX

v 10/30/98
T 580
© 56830

8.00

0

. 55/8

;&

0 2.65

¢ SANDSTONE

DPZ
ELEV.

ALL SERVICES PROVIDED SIBIRCT TO STANDARD TRRMS ANTY CONTWTTONS

TOWNSHIP
PERMANENT DATUM

LOG MEASURED FROM
DRL MEASURED FROM
LOGGING UNIT

FIELD OFFICE
RECORDED BY

BOREHOLE FLUID
RM

BM TEMPERATURE
MATRIX DELTAT

(OTHER SERVICES:
RANGE
; QL
KB
© GL DF
 GL GL
. COLDRON
. WATER FILE ;. ORIGINAL
D0 TYPE  ; 9033AA
0
: 49

THRESH : 30000

Y¥d Q% T T9d Qa/ne/nT

7003



CAUPERL FEET

e —— et i gty s e e s o]

GAM{NMAT) DENSITY RES(MG)

APRGR 200 [ GG 30 QM 198

194 8§8/0¢707
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s
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480
90
500
510
- 520
530
540
550




560

'prsﬁ‘ — 420057’()

1 GIST CHM:M 100
GAM(NAT) DEMNSITY FEES(MG)
INH B
~~~~~~~~~~~ =
CALIFERL FEET
TOOL CALIBRATION C(9)-12 10/30/98 1333
TOOL 9033AA1
SERIAL NUMBER 958
DATE TIME SENSOR STANDARD RESPONSE
1 May07.98  09:55:36 GAM(NAT) Default [APLGR Default [CPS]
May(7,98  09:35:36 GAM(NAT) Default [APLGR ] Default [CPS]
2 May07 08 10:12:25 DENSITY 1.106 [B/ICC | 6123 [CPS]
May07,98 10:12:225 DENSITY 2.612[GICC ] 1347 [CPS]
3 May07 98 09:55:36 RES(MG) Default [OHM- ] Default [CPS)
May07,98  09:55:36 RES(MG) Default [OHM-A Defauit [CPS]
4 May07,98 10:05:11 CALIPER 4.000 INCH ] 625 [CPS)
May07,98 10:05:11 CALIPER 6.000 INCH ] 1487 [CPS]
5 May07,98 09:55:36 DENSITYH Default [G/CC ] Default [CPS]
May07,98  09:55:36 DENSITYH Default [G/CC | Default [CP3]
6 May?7 98 14:38:50 CALIPERL 4.000 INCH ] 250 [CPS]
May27 98 14:39:50 CALIPERL 6.000 INCH | 643 [CPE]

ne TnT
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oo
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Available Construction Documentation
for Approved Operating Permit Well
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DRILLERS WELL/PIEZOMETER RECORD -

SITE (ALCOA)

Date ////2//96?/

Mine Area Q
Well Number KQ) /79

Site Number % ‘

Driller Company_ /24 C- ‘
Slimhoie / Piezometer @W
Ground Level Elevation :

TOC Elevation
Northing
Easting

| Cement Type

DRILLING/CONSTRUCTION (MHC)

Date
Mud Type

Bit Size

Depth Drilled, Ft. BGL
Casing Diameter and Type
Cased Interval, Ft. BGL
Scresn Diameter and Type
Screen Guage
Screensd Interval, Ft. BGL
‘Amount of Gravel Used, Sacks
Gravel Type ‘
Gravel Setting, Ft. BGL
Length of Gravel Tremmie, Ft.
Depth to Top of Gravel, Ft. BGL__

Lbs Per Sack

No. Bags

Sacks of Cement Used
Sacks of Bentonite Used
Amount of Water Used, Gals.
Length of Cement Tremmis, Fti.

NOTES!CONSTHUCTION PROBLEMS

Gﬁ/'%é‘ U\ /gé)/o/-_j

/}37?74&2// °

020§ [/Dsocxs
/0 :U’ZOCVV‘\V ZR o s
A‘_EFV;‘??AS /%{//@é

DEVELOPMENT (MHC)

Start, Time/Date

Finish, Time/Date

Total_ Time Jetted _ _
Static Water-Level Measured

After Devolopment

Total Depth Inside Casing (Measured)
Before Jetting (Date), Fi. BGL

After Jetting (Date), Ft. BGL
Rate Jetted (Meas./Est.), gpm

PUMP/MOTOR (MHC)

Motor H.P..

Length of Column Pipe (ft)

INSPECTION COMPLETION (ALCOA)

Date __ Time

Measuring Point Description

Which is Ft. A.G.L.

Depth to Water, Ft. B.T.0.C.

MATERIAL SETTINGS (RWHE&A)
' ‘ Depth Intervai(s)

Material (ft BGL)

Well B . —
Casing 72 ‘@"?\5 é)/

NS N
Séreen. | Qj ol o'\b?c?/
Gravel IO - JH/OO/
Cement 20 =320
O -XC

Pump Column Length C? & f/

Measuring Pipe
Casing
Screen

oz




Alerisin Gimpeng of Aneris

Y- Sandow Wise
ALCOA 2 Tow
C(9)-13
COMPANY 1 ALCOA OTHER SERVICES:
WELL + C(9)-13 '
LOCATION/FIELD : C AREA
COUNTY . MILAM
STATE . TX
SECTION : © TOWNSHIP : RANGE :
DATE - 11/21/98 _ PERMANENT DATUM : GL
DEPTHDRILLER  : 540 KB
LOG BOTTOM . 536.60 LOG MEASURED FROM: GL DF
LOG TOP . 7.00 DRI MEASURED FROM: GL GL
CASING DIAMETER : LOGGING UNIT
CASING TYPE : FIELD OFFICE .
CASING THICKNESS: 0 RECORDED BY . COLDIRON
BIT SIZE 12 BOREHOLE FLUID - WATER FILE : ORIGINAL
MAGNETIC DECL. : 8 RM -0 TYPE : 9033AA
MATRIX DENSITY : 2.65 EM TEMPERATURE : 0
NEUTRON MATRIX : SANDSTONE - MATRIX DELTA T . 49
THRESH: 30000
DRz
FEEEER
ELEV.

ALL SERVICES PROVIDED SUBJECT TO STANDARD TERMS AND CONDITIONS




Aleninen (impony of ooris
Stvadoer Wee

Rucklele, Tt

C(9)-13

COMPANY . ALCOA OTHER SERVICES:

WELL : C(9)-13

LOCATION/FIELD : C AREA

COUNTY . MILAM

STATE . TX

SECTION : - TOWNSHIP : RANGE :

DATE . 11/21/98 .~ PERMANENT DATUM : GL

DEPTHDRILLER  : 540 KB

LOG BOTTOM © 536.60 LOG MEASURED FROM: GL DF

LOG TOP . 7.00 DRL MEASURED FROM: GL GL

CASING DIAMETER : LOGGING UNIT

CASING TYPE : FIELD OFFICE :

CASING THICKNESS: 0 RECORDED BY . COLDIRON

BIT SIZE L 12 BOREHOLEFLUID  : WATER FILE : ORIGINAL
MAGNETIC DECL. : 8 RM . 0 TYPE : 9033AA
MATRIX DENSITY : 2.65 RM TEMPERATURE  : 0

NEUTRON MATRIX : SANDSTONE - MATRIX DELTA T . 49

THRESH: 30000

ALL SERVICES PROVIDED SUBIECT TO STANDARD TERMS AND CONDITIONS
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SR A
510 - : :% f \’j ;'
: : ? <\ .
S TN
520 : % - ?j
50 | % >
——— T
0 API-GR 200 1 G/CC 350 OHM-M 100
GAM(NAT) DENSITY RES(G)
2 INCH 8
P 1 reer
TOOL CALIBRATION C{9)-13 11/21/58 08:39
TOOL 8033AA1
SERIAL NUMBER 858
DATE TIME SENSOR STANDARD RESFORNESE
1 May07,98 09:55:36 GAM(NAT) Default [API-GR | Defauilt [CFS]
May(7.98 09:55:36 GAM{NAT) Default [API-GR ] Default [CPS]
2 MayD7 58 10:12:25 DENSITY 1.106 [GICC ] 6123 [CP8]
iiay07,98 10:12:25 DENSITY 2612 [GICC ] 1347 [CPE]
3 May07,98 09:55:36 RES(MG) Default [OHM-M ] Default [CP3]
May(Q7,98 09:56.36 RES(MG) Default [OHM-M ] Default [CPS]
4 May07,98 10:05:11 CALIPER 4000 INCH ] 625 [CPE]
May(7,98 10:05:11 CALIPER 6.000[INCH 1 1487 [CPE]




Available Construction Documentation
for Approved Operating Permit Well
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‘Well/Piezometer Record

Site (Alcoa)

Date b~ 9. qq
Mine Area

Well Nurnber (A q - )"]
Site Number

Driller )

Company faH &
Slimhole / Piezometer{_DP Well/ DW Well / Test Well
Ground Level Elevation B

TOC Elevation

Northing

Easting

Proposed Settings (RWH&A)

Drilling/Construction (Driller)
Date

Mud Type

No. of bags
Bit Size(s) ‘

Depth Drilled (ft. BGL)

Casing Dia. and Type

Cased Interval {ft. BGL)

Screen Dia. and Type

Screen Gauge

Screened Interval (ft. BGL)

Gravel Volume (ft’)

Gravel Type

Gravel Setting (fi. BGL)

Length of Gravel Tremie (ft.)

Depth to Top of Gravel (ft. BGL,

Material .Depth Interval (ft. BGL) Cement Type . ‘
Cement Volume (sacks)
- Casing Volume of Water per Sack
' Length of Cement Tremie (ft.)

Screen Bentonite Volume (sacks)

Gravel

Cement sacks | Imspection Completion (Alcoa)

sacks Date

Gravel Volume (ftg) Time
Pump Column Length Measuring Point Description
: ‘Which is ft. AGL
Development (Driller) Depth to Water (ft, BMP)
Start, Time/Date
Finish, Time/Date
Total Time Jetted Notes/Construction Problems
Static Water-Level Measured moke  Readhale m_,e?ﬂfﬁﬁﬁ
After Development (ft. BMP) ' o ,
Total Depth Inside Casing

Before Jetting (ft. BMP)

After Jetting (ft. BMP)

Rate Jetted (meas/estimated) (gpm)

Pump/Motor (Driller)
Motor H.P,

Pump Model No.

Length of Column Pipe (ft.)

Type Column Pipe: PVC - STEEL - Other




Hlswionn omproy o uoie

Sendon Wasg
§ - ALCOA Bk, Taus
, C9-14 .
COMPANY ": ALCOA OTHER SERVICES:
WELL . C9-14
LOCATION/FIELD : C AREA
COUNTY : MILAM
STATE L TX
SECTION : TOWNSHIP : RANGE :
DATE . 01/09/99 PERMANENT DATUM : GL
DEPTHDRILLER  : 560 KB
LOGBOTTOM  : 547.70 LOG MEASURED FROM: GL DF
LOG TOP ©15.30 DRL MEASURED FROM: GL GL
CASING DIAMETER : LOGGING UNIT
CASINGTYPE FIELD OFFICE :
CASING THICKNESS: 0 RECORDED BY . COLDIRON
BIT SIZE : 6" BOREHOLEFLUID  : WATER FILE  : ORIGINAL
MAGNETIC DECL. : 8 | RM £ 0 . TYPE : 9034AA
MATRIX DENSITY : 2.65 i RM TEMPERATURE ~ : 0
NEUTRON MATRIX : SANDSTONE MATRIXDELTAT  : 49
THRESH: 30000

DPZ

ALL SERVICES PROVIDED SUBJECT TO STANDARD TERMS AND CONDITIONS
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for Approved Operating Permit Well
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Well Construction Record

Site Infarmation

Owner: Alcoa Inc.
Well Number,C9-20
Well Use: Depressurization
Ground Level Elevation (Ft. AMSL): _425
Measuring Point

Description: Attached to well casing

Elevation (Ft. AMSL): AMSL+2
Northing (Ft ): 343058
Easting (Ft.): 3043941

Drilling
Drilling Company: MHC X-ploration Corporation
Driller's License No.: 4977WWDPMP
Date Drilled: 8/6/99
Drilling Method: Rotary-Mud
Bit Size and Type: 8.5"rock-pilot; 18"rock-ream
Drilling Fluid: Water-natural mud {see note 1)
Depth Drilled (Ft. Below Ground Level): 620, 830

Construction
Date / Time of Construction; 8/12/99
Casing
Casing Type, Size, and Weight Certain Teed Certalok PVC

Well Construction Schemalic

Concrete
Pad

RN . !

SDR 17 9.05 inch OD
Casing Interval (Ft. From Ground Level):
Top of Casing: +2
Bottorn of Casing: 618

Screen

Screen Type, Size, Weight, and Opening Gauge:
Certain Teed Certalok PVC SDR 17 9.05 inch OD
Supplied with 8.030" mill manufactured slots

Screen Interval (Ft. Below Ground Level):
Top of Screen; 348
Bottom of Screen: 608
Bottom Construction: _PVC End Cap

Bottom of Well {Ft. Below Ground Level); 620
Measuring Pipe
Measuring Pipe Type, Size, and Weight; 1 % * PVC-Sch40

Measuring Point Interval {Ft. From Ground Level)
Top of Measuring Pipe: +2
Bottom of Measuring Pipe: 378
Gravel Pack
Gravel Type: _12/20 Brady Sand (see note 2)
Gravel Volume: 420 ft3
Gravel Setting (Ft. Below Ground Level)
Top of Gravel: 300
Bottom of Gravel Pack: 618
Placement Method: 1 % * Tremie Pipe
Cement Grout Seal
Cement Type: Standard Class A—13.1 Ib/gal (see note 3}
Cement Volume: 248 sacks
Cement Setting (Ft. Below Ground Level)
Top of Cement: Surface
Bottom of Cement: 300
Placement Method: 1 %4 * Tremie Pipe {see note 4)

Geophysical Log
Date and Time of Log: 8/5/99
Logging Company: Alcoa Inc.
Logger: _Rodney Coldiren
Depth Logged: 817.6

Engineer's Name Richard L. Burns Signature /WC @M/‘/\'?é

Land Surface
Illllllillll|l| H lllu,-||'|||lnknl|| /_

Cament

Caeing

Measuring Pipe

sl b lerd  ———Giravel
A0 H 1 30
. .

Screen

Y

= N Bottom Contruction

Development
Date / Time of Development:08/16/99

Method of Development: _Air Jetting
Date / Tima of Development.__40 hours
Method of Development:_ Air Jetting

Notes
1-Drilling fluids chlorinated with ealeium hypochlorite

minimum of 0.5 mg/L chlorine; ec less than 1000umhos

2- Gravel placed with 5 mg/L chlorinated water
3- Centralizers installed

4. Cementing by Halliburton Energy Services

Date_08/18/99

Professional Engineering Registration Number TX35756



OTHER SERVICES:
SECTION TOWNSHIP RANGE :
DATE . . 08/05/90 PERMANENT DATUM : GL -
DERTH DRILLER - 820 . KB
LOGBOTTOM ~ : 817.60 LOG MEASURED FROM: GL DF
£OG TOP 150 DRL MEASURED FROM- GL GL
CASING DIAMETER : LOGGING UNIT _ . 9611
CASING TYPE - FIELD OFFICE ! TULSA
CASING THICKNESS: . RECORDEDBY - : BARAHONA
BIT SIZE . 6 BOREHOLE FLUID . : WATER  FILE  : ORIGINAL
MAGNETIC DECL. : 7.0 RM . : TYPE : S030AA
MATRIXDENSITY : 2565 'RM TEMPERATURE
NEUTRON MATRIX : SANDSTONE MATRIX DELTAT : 54

THRESH: 20000

ALL SERVICES PROVIDED SUBJECT TO STANDARD TERMS AND CONDITIONS
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NOV—04—2003_TUE 01:15 PM Alcoa Sandow Mine
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MEMORANDUM

TO: Rickey Gaines SM
FROM: Ridge Kaiser =

DATE: 222752
SUBJECT: Material Settings for Ny e /A/_;_f//

The following provides material settings for piezometer/depressurization well

‘ Fte

Material Depth Interval BGL
Casing ol dialle VL®,
Screen AN 40,
Casing - A
Gravel LH0 - 70
Cement L5 0 - 2680
o =70
Pump Setting TS

Remarks:

RK/ pg/230iset-01jg.doc



MEMORANDUM

TO: Rickey Gaines 5 M
FROM: Ridge Kaiser

DATE: 222792
SUBJECT: Material Settings for £ 44227 o WAJ/

The following provides material settings for piezometer/depressurization well
/-

| Fle

Material Depth Interval (feet BGL
Casing AL - S/0
Screen O - T
Casing | V7%

Gravel BEHEO - IO

Cement 75 Q- 260

O - \770
Pump Setting TG

Remarks:

RK/lpg/230fset—0;i g.doc
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Available Construction Documentation
for Approved Operating Permit Well

F8 Sims



3409 Executive Center Drive
Suite 226
: Austin, Texas 78731
512/345-237%
FAX 512/338-9372

R. W. Harden & Associates, Inc.
Consulting Hydrologists and Geologists

MEMORANDUM
TO: Rickey Gaines
FROM: Ridge Kaiser
DATE: February 4, 1992

SUBJECT: Material Settings for F-8

The following provides material settings for depressurization well F-8. The material
settings are based on the use of SDR-21 PVC not Schedule 40.

F-8

Material Depth Interval (feet BGL)
Casing. +2-250
Screen 250-410
Casing ‘ | 410 - 415
Gravel 220-415
Cement 0-30
175 - 220
Pump Setting , 240

- RK/Ipg/214/matset.doc



Well/Piezometer Record

Site (Alcoa)

Date - 2 L"‘ \qcl;)\ :

Mine Area Sandow:
Well Number - r:" (t‘(
Site Number

Driller

Drilling Company

Ao

Hale Type

TS

Ground Level Elevation

Northing

Easting

Proposed Settings (RWH&A)

Drilling/Construction (Driller}

Date

Mud Typs No. of Bags
Bit Size(s) _

Depth Driiled (. BGL) 4=

oV

Casing biam. and Type

rol —JSO

Cased Intervai {ft. BGL)

Screen Diam, and Type

Screen Gauge

Screened [nterval (ft. BGL)

250- HID

Gravel Volume (ft})

Gravel Type

=D’

Gravel Setting (ft. BGL)

Length of Gravel Tremie (it)

Material Depth Interval (it. BGL) Depth to Top of Gravel _;ao 7
Casing o Cement Type
1o Volume of Water per Sack
Screen to Length of Cement Tramie (ft.)
to Bentonite Yolume {sacks)
Gravel o ' i l ‘
Cemant Cantractor MEHC Inspection Completion (Alcoa)
Cament O o 20 sacks : .
l -7‘5 to = ;)_D sacks Date
Pump Column Length (ft) (5 DD Time

Development {Dri[lerlr

' Start, Time/Date

Finish, Time/Date

Total Time Jetted

Static Water-Level Measured After Development:

Measuring Point Description

Measuring Point Elevation Above Ground Level

Depth to Water (ft. BMP)

Total Depth Inside Casing
Before Jetling (fit. EMP)

Notes/Construction Problems

After Jetting {ft. BMP}

- Rate Jetted (meas / estimated) (gpm)

Pump/Motor (Driller)

Motor H.P.

Pump Make/Model No.

Length of Column Pipe {ft.)

Type Column Pipe: PV / Steel / Other

Continued on back
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Available Construction Documentation
for Approved Operating Permit Well
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Well/Piezometer Record

Site (Alcoa)

Date Q / ;)-D! q;l
Mine Area Sandow
Well Number ]:’ [0
Site Number

Driller

Drilling Company

SdP

Hole Type

B

Ground Level Elevation

Northing

Easting

Proposed Settings (RWH&A)

Drilling/Construction (Driller)

Date

Mud Type No. of Bags.
Bit Size(s)

Depth Driled (ft. BGL) HX5

Ve
V+0 - 225

Siothed puc

=225 ~H 30

Casing Diam. and Type
Cased Interval (ft. BGL)

Scraen Diam. and Type

Screen Gauge
Screened Interval (it. BGL)
Gravel Yoluma (ft%)
Gravel Type

Graval Setting (ft. BGL)

190

Length of Gravel Tremie (ft)

Material Depth Interval (it BGL) Depth to Top of Gravel 190
Casing o Cement Type
' o Volumea of Water per Sack
Screen to Length of Cement Tremie {ft.}
fo Bantonite Volume (sacks)
Gravel to ' it3
- Cement Contractor L Inspection Completion {Alcoa)
Cement D o ‘? D sacks
‘7 S o ) QD sacks Date
Pump Column Length (ft) \%DD ’ ' Time

Development (Driller)

Start, Time/Date

Finish, Time/Date

Total Time Jefted

Static Water-Leve] Measured After Development:

Measuring Point Dascription

Measuring Point Elevation Above Ground Level

Depth to Water {ft. BMF)

Total Depth [nside Casing

Notes/Construction Problems -

Before Jetting (ft. BMP)
After Jetting (ft. BMP)

Rate Jetted (maas / estimated) (gpm)

Pump/Motor (Drilter)

Maotor H.P.

Pump Make/Madel No.

Length of Column Pipe (ft.)

Type Column Pipe: PVC/ Steel / Other

Continued on back




3409 Exscutive Center Drive |
Suite 228
Austin, Texas 78731
512/345-2379
\ FAX 512/338-9372

R. W. Harden & Associates, Inc.
Consutlting Hydrologists and Geologists

MEMORANDUM
TO: Rickey Gaines
FROM: Ridge Kaiser
DATE: February 20, 1992

SUBJECT: Material Settings for F-10

The following provides material settings for depressurization well F-10. The
maferial settings are based on the use of SDR-21 PVC.

F-10

Material Depth Interval (feet BGIL)
Casing +2 - 225
Screen 225 - 430
Casing ' 430 - 435
Gravel ' 190 - 435
Cement 0- 30

shallower than 175 - 190

Pump Setting 220

‘Note: 25 feet of blank pipe may be placed between depths of 250 and 275 feet
below ground level.

RK/lpg/214/matset2.doc
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Well/Piezometer Record

Site (Alcoa)

Date Moach Q,J, {392

Mine Arsa Sandow
Well Number F ) l \
Site Number

Drlller

Drilling Company

Haole Type Sd o

Drilling/Construction (Driller)

Date

Mud Type

No, of Bags

Bit Slze(s)

Depth Drilled (ft. BGL)

H38

Casing Diam. and Type Ve

Cased Interval (ft. BGL) '+ o - 2IS

Screen Diam. and Type NNk VI
v 1

Development (Driller)

Start, Time/Date

Finish, Time/Date

Total Time Jetted

Static Water-Level Measured After Development:

Measuring Point Description

Ground Level Elevation ' "‘\ %D ‘ Screen Gauge
Northing Screened Interval (ft. BGL) Q_—IS - L‘ d?)O
Easting Gravel Volume (it%) _
Gravel Type
-Proposed Settings (RWHEA) Gravel Setting (ft. BGL) = ;15 ’
Length of Gravel Tremie (it}
Material " Depth Interval {ft. BGL) Depth to Top of Gravel
- Casing to - Gemant Type
to Volume of Water per Sack
Screen o Length of Cement Tremie (ft.)
to Bentonite Volume {sacks)
Gravel to . | t?
Cement Contractor Inspection Completion (Alcoa)
- Cement D to 30 sacks
' \ _1 B 2RI sacks Date
Pump Column Length (ft) - 3‘30' Time

Measuring Point Elevation Above Ground Level

Depth to Water (ft. BMP)

Total Depth Inside Casing
~Before Jetting (ft. BMP)

Notes/Construction Problems -

After Jetting (ft. BMP)

Rate Jetted {maas / estimated) {gpm)

Pump/Motor (Driller)

Motor H.P.

Pump Make/Model No.

Length of Column Pipe {ft.)

Type Column Pipe: PVYC/ Steel / Other

Continued 0}1 back




BUVTU4—CUUS tue USH D Hil Hlcea bdandow fhine

FHE WU DI 448 buce

)]
COMPANY  ALCOR SARDOV HINE
LELL i
FIEL FARER
COURTY  NILa STATE TERAS COURTRY U, 3. &
LOCATION  €+0.26 8 ¥ BheBG.1R B
32637690 B X 2028192.%2 &
SECTION TOURSHIP BANGR AP AR
Fernanent Datum ; Flevation 490.44 Biev.: K.B.
Loy Heasured Fron €L > fhove Pera. Datun Bi.p
Beitling Heas From Gl L,
i Z 3
Tiate NINT2 GLE-489.44
Depth - Deiller |4 10C-481.85
Depth - Logger 450
B Loy Interval
Tap Log Interval
Casing - Driller [HHC
Casing - Logger | ALCOA
Bitsize i
Type Fluid in Hole] H20 HUD
Dens. / Viac, / / /
# 7 Fluid Loss / / /
Souvce of Sanple
Bn @ Heas. Temp ] ¢ 8
nf @ Heas. Temp ¢ ] g
Dar @ Haze Town a ] 2
PEMARKS ©
SOURCE USED: CS-137-,125aC1
SEREAL HIRRER: U-462
QUTPUT CURVE DEFIRITIORS
GR © GAHA RaY CPS
RES * SIRGLE POINT RESISTANCE OHMS
[ENS  © DULM DENSITY CP8
B
HL-93 @ it
Depth Aves Cerve © DEPTH  Units @ FY
Gh i/ RES
] Fs 28! 148 19 QHHS 168
FERT ’
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.\‘

F —= S E ALCOA)
Date__ /= 29— 93{_____,.

?.:; . -BB[LLEHSWELL/PIEZOMETEH REGORD

Mine Area ] =

Well Number —

Site Number _ ;: - /_

Dr'lller — Com /J#C

Slimho!e ! Ptazometer
Ground Level Elevatlon
TOC Elevation__

Deprassurtzaliun Weil

Northing X —
Easting

DHILLING/CONSTHUCTION (MHC)
Date 2 - 3
Mud Type . No, Hags_,{ﬂﬂ
it Size z Fapll. |
Depth Drilled, Ft. BOL ___| &2 04

Caslng Dlameler and Type__ St lgn
Cased Interval, Ft. BaL._ D 5~

Screen Diameler and Typa___? .31 €4
Screen Quage_ g@

Screened Interval, Fl, BGLM'{’
Amount of Gravef Used, Sacks_/_za_
Gravel Typs__ . /

Gravel Selting, FL. Bat. 2’¢3.2—'a do ¢
l.ennth of Gravel Tremmle Ft.
Depth to Top of Gravel, Ft. BGL zil_
_Cement Type Lbs Per Sack_____
Sacks of Cement Used '3’('9 d

Sacks of Bentonite Used.. 25'%

Amount of Water Used, Gals.
Langlh ot Cement Tremmts, Fi.

‘:NDTESICONSTFIUCTIDN PROBLEMS

3 DEVELOPMENT (MHC)

Starl, Time/Date - e —
Finish, TlmelDa!e,__ﬁ___
Tolal Time Jotted _ ————
Statlc Waler-Leve! Moasured

Afler Devolopment

T T e .

Tolal Deplh thslde Casing (Measured)
Before Jstting (Date), FI. BaL __
Aller Jatting (Date), £t. BaL___

Rale Jettad (Meas, /Eslt), gpm__

PUMP/MOTOR (MHC)

Motor HP.__..
Length of Column Plpe (1t} __

T e ettt e

INSPECTION COMPLETION {ALCOA)

Dale - - -Time
Measuring Polnt Description

—— e

Which Is  FL AGL,
Depth to Waler, Ft. BTOC

MATERIAL SETTINGS {(RWH&A)
Depth Inlerval(s)
BGL)

Materlat e
Well
Casing ,___,.?_.éi.
295~ Jo5
Scraen _72{_.2 .-S?-.-__
Qravel ’7’45 = "351
Cement 15 175 ~-249%

7273
+L~29F

——ee 7

LIE~ 3HE

Pump Column Length

Measuring Pipe
Casing
Screen




=

- T-DRHLERS WELL/P!EZOMETEH REGORD

F SETE %ALCOA)
Date }" -
Mine Area ) 77:-'

Well Number - - —
Slte Number__F— = /2

Driter_ . Gompany /M. 4 C
Slimhole / Plezomeierifﬁggfzyeurlzallon W\)

Ground Level Elevatlon lang
TOC Elevatlon_

Nor'thlng* § ) .
Eagting

| umumazeonsmucnon (MHG)
Date 2 &~ 3
Mud Type No. Bags_7 07
Blt Size I kgq€)
Depth Drilled, Ft. BGL &t i,

Casing Dlametsr and Typs g«"f’” €2~
Casded Interval, Ft. 8GL._ 9. 907
Screen Diameter and Type T .e51 6/
Serean Quage_
Screensd Interval, Fi. B@ngszzﬁif’
Amuunt of Gravel Used, Sacks_/_‘,za__
arave! Type_ . /

Gravel Setting, Fl. BaL 2’43—% do
Lenglh of Gravel Tremmle, Fi. ———
Depth to Top of Gravel, FLBOLZ42
Cemeant Type Lbs Per Sack____
Sacks of Cement Used_,fﬁ d
Sacks o! Bentontle Used_ J
Amount of Water Used, Gals,
Lenglh ¢f Cement Tremrnia Ft.

— e

[_ DEVELOF’MENT IMHC)

Start, TIme/Date -
Finish, Tima/Date _
Total Time Jelled e

T — e L —_——

Stallc Water- -Lave) Measured
After Devolopment e

Total Deplh Inside Caslng (Measured)

_NOTES/CONSTRUGTION PROBLEMS

- g ‘ -
LT I PR AR e o m

- LT e s it
P v - e 5 I e
e R N -,'._..___..._.._..':_..__ i - e

Before Jetting (Date), Fi, BAL ___
Ater Jetting (Date), FL. BaL___
Rate Jettod (Meas /Est.), gpm.__

—— e .

PUMP/MOTOR (MHC)

Motor H. P.__

INSPECTION COMPLETION (ALCOA)

Date = Time
Measuring Point Description

———

Whichis__ _  m aaL
Depth to Water, Ft. BTOC

MATERIAL SETTINGS . {(RWHR A)
Repth Interval(s)

Matertal __tBoy
Welt
Casing h,?éi
3_5'_'57__5
Scraen Y - _.ﬁf:
Qravel '745 - ‘51
Cement /5///75 - 295

Pump Column Length

Measuring Pipe
Casing
Screen

~+2~227
277 2E
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DRILLERS WELL/PIEZOMETER RECORD

SITE {ALCOA)

Date 3~ AF -5

Mine Area F*

Woell Number E -13 géé,e:(?

Site Number

G
DrlIler% Company Z;. A (

Slimhole or Piezometer
Ground Level Elevation
TOC Elevation

Northing
Easting

LY

- Atter Jetting (Date), Ft. BGL

MATERIAL SETTINGS (RWHE&A)
' Depth Interval(s)

Material (rt BGL) y
Casing ‘.
+ﬂ.__s_?3 ,
Screen 23S o </
Gravel ‘a:é.g‘f__ﬁfsl
Cement 14 w08
o =15 :
Pump Setting o 52 !

DRILLING/CONSTRUCTION (MHC)
Date_ =3

2L T
Mud Tvpeﬂ_uﬂﬂﬁi No. Bags,Zi“,@é
Bit Size_/ 3 i
Depth Drilled, Ft. BGL__ 4 / S
Casing Diameter and Type i

Cased Interval, Ft. BGLE L ' — 3 35 4-:5 -<13

Screen Diameter and Typerﬁ:”/’l) c, -
Screen Guage
Screened Interval, Ft. BGL2-3 § - Y65

Ao

DEVELOPMENT _(MHC)

Start, Time/Date <7 :&®

3= 209

Finish, Time/Date R [ so 1

Total Time Jettod ¢ A,

Static Water-Level Meesurad
After Devolopment

Total Depth Inside Casing (Measured)

Before Jetting {Date), Ft. BGL

Rate Jetted (Meas./Est.), gpm

PUMP/MOTOR (MHC)
Motor HP. 3.8 4./,

Length of Column Pipe (fit)_22 3

INSPECTION COMPLETION (ALCOA)
Date ‘ Time

Measuring Point Description

Which Is Ft. AGL.

Depth to Water, Ft. B.T.O.C.

NOTES/CONSTRUCTION PROBLEMS

Amount of Gravel Used, Sacks_ Q. ¥ {

Gravel Type_ &
Grave! Setting, Ft. BAL D0 S—4 /S
Length of Gravel Tremmie, Fi.
Depth to Top of Gravel, Ft. BGL&._S__
Cement Type Lbs Per Sack 7. &
Sacks of Cement Used__“3. ©

Sacks of Bentonite Used
Amount of Water Used, Gals.

Length of Cement Tremmie, Ft.
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DRILLERS WELL/PIEZOMETER RECORD

SITE (ALCOA)
pate_g/20 /27
Mine Area___~<_
Welt Number__~ - /%~
Site Number__~< - 2~

Driller Compan

Ground Level Elevation

TOC Elevation

Northing

Easting

DRILLING/CONSTRUCTION (MHC})

Date

Mud Type No. Bags__
Bit Size e
Depth Drilted, Ft. BGL

Casing Dlameter and Type__

Cased Interval, Ft. BGL

Screen Diameter and Type

Screen Guage

Screened Interval, Ft, BGL

Amoiint of Gravel Used, Sacks

Gravel Type

Gravel Setting, Ft. BGL

Length of Gravel Tremmie, Fi.

Depth to Top of Gravel, Ft. BGL
Cement Type Lbs Per Sack
Sacks of Cement Used

Sacks of Bentonite Used

Amount of Water Used, Gals,

Length of Cement Tremmie, Fi.

NOTES/CONSTRUCTION PROBLEMS

Post-It™ brand fax transmittal memo 7671 '#ofpages » f

R (Hioes [Pycop FaeeC

“ Of (o © FRutta O

Dept. I Phone#ﬁdég%_ﬂ‘ ]

LY id [ e RGATTY

DEVELOPMENT (MHC)

Start, Time/Date

Finish, Time/Date

Total Time Jetted

Static Water-Level Measured
After Devolopment

Total Depth Inside Casing (Measured)
Before Jetting (Date), Ft. BGL

After Jetting (Date), Ft. BGL

Rate Jetted (Meas./Est.), gpm

PUMP/MOTOR (MHC)

Motor HP.

Length of Column Pipe {ft.)

INSPECTION COMPLETION (ALCOA)

Date Time

Measuring Point Description

Which is Ft. AG.L.
Depth to Water, Fi. B.T.O.C.

MATERIAL SETTINGS (RWH&A)
Depth Intervai(s)

Materlal {ft BGL}
Well '
Casing ».C - 225
P G EET
Scfeen /3700'“’ V?OO/
Gravel ,‘2?{”2?" /foo/
Cement A2E - 20
O = A5

Pump Column Length 2 2~

M ing Pi
e o sop
Screen Pt rs

o FAG B
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COMPANY OTHER SERUICES:

HELL

LOCATIONAF (ELD

COUNTY B

STATE : TEMAS

SECTIOK : TOHHSH P : RANGE

DATE : FERMAMENT DATUM : GL ELELATIONS

DEPTH ORYLLER  : ELEU. FERM. DATUM: GL re

LoG BOTTOM : LOG MEASURED FROM: GL LF tGL

Las TOP : DRL MEASURED FROM: GL &L T GL
CASIHG DRILLER LOGGING UHIY t 8911

CASING TYPE FIELD OFFICE t TULSA.OK.

CASING THICKNESS: RECORDED BY P OILFLALANIZ

BIT SI1ZE t 4,78 EOREHOLE FLUID @ H-/20 FILE : ORIGINAL
MAGHETIC DECL. 7.8 Rt : TYPE  : Q0Z0AA
HATRE® DENSITY @ 2.65 RIM TENFERATURE ¢ Lo : 8

FLUID DENSITY & 1.0 HATRIH DELTA T & 57 FLOT @ COAL @
HEUTRON MATRIK @ SANDSTOME FLUID DELTA T 240 THRESH: S0000

REMARKS H B
PROBE SD30A #4004 QURCE CZ.137 125 Ml #L-1-2539)
SURUEY METER LULDUIM # 3 SR.#1571% CAL.OATE TUE.O0S~07-21

ALL SERUICES PROVICGED SUBJECT TO STAHDARD TERMS AHD CONDITIOHS

T FER [ RES(IG? ]
Z_—M_-&ILH‘—CHE____ g o OHI-11 T |
CAACHAT > DEMSITY
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