Message

From: Tara Qusley [Ousley.Tara@azdeq.gov]
Sent: 6/1/2018 5:06:05 PM
To: Wagner, Kenneth [/o=Exchangelabs/ou=Exchange Administrative Group

(FYDIBOHF23SPDLT)/cn=Recipients/cn=048236ab99bc4d5eal6c139b1b67719c-Wagner, Kenl; Brightbill, Jonathan
(ENRD) [lonathan.Brightbill@usdoj.gov]; Wheeler, Andrew R. [Andrew.Wheeler@FaegreBD.com]; Torres, Tomas
/o=Exchangelabs/ou=Exchange Administrative Group
FYDIBOHF23SPDLT)/cn=Recipients/cn=8b2f42bb7a684e199190092e3a2e7520-TTORRES]; Aguirre, Hector
/o=Exchangelabs/ou=Exchange Administrative Group
FYDIBOHF23SPDLT)/cn=Recipients/cn=496957db32074f0087b7ch288bffc3ca-HAGUIR02]; Nishida, Jane
/o=Exchangelabs/ou=Exchange Administrative Group
FYDIBOHF23SPDLT)/cn=Recipients/cn=65e465e683¢54e1b825f1bad32dcb099-Nishida, Jane]; Stoker, Michael B.
/o=Exchangelabs/ou=Exchange Administrative Group
FYDIBOHF23SPDLT)/cn=Recipients/cn=dcb64bde7edf48aabe8ef43996a4652e-Stoker, Mic]; Miller, Amy
[/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=40bb39f199a74c5cb3956d35d6f468df-AMILLEO6G]; Cheatham-Strickland,
Latonia [fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=e0153e074b9640f1b6aa32cfdadfabf9-Strickland,]

CC: pincognito@azwifa.gov; Cabrera.misael@azdeq.gov [/o=ExchangelLabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=cbf9ba26e08a46c58363714abf679bbce-Cabrera.mis]; Bret Parke
[Parke.Bret@azdeq.gov]; Trevor Baggiore [Baggiore.Trevor@azdeq.gov]; Mary Zanga [Zanga.Mary@azdeq.gov];
stone.amanda@azdeq.gov [/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF235PDLT)/cn=Recipients/cn=dba970a897894c688d9b9151c98d355d-stone.amanda@azdeq.gov]; Edna A.
Mendoza [Mendoza.Edna@azdeqg.gov]; Hans J. Huth [Huth.Hans@azdeq.gov]; Raymond D. Morgan
[Morgan.Raymond@azdeq.gov]; Hunter Moore [hmoore@az.gov]; Jill Metzinger' [jmetzinger@az.gov];
ymendoza@azwifa.gov [fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF235PDLT)/cn=Recipients/cn=6ebf1f5710bf4cc58b1a0b8b40b7d8d7-ymendoza@azwifa.gov]

Subject: RE: Meeting in Arizona - June 13, 2018

Attachments: Hotels in Phoenix.pdf; Parking Directions.jpg; Sacks Menu.pdf; 171122 101 _NIWTP_Priority_Matrix.pdf

i, e e pmnmn o, pmnan g pannny

| apologize but | inadvertently left off two documents.

1. Nogales SSO and Pretreatment Priority Matrix (attached and prints best on 11”x17” paper)
2. Arizona-Sonora Environmental Strategic Plan 2017-2021 - link to report
hitpfstatic azdeg govipubliobep strat plan pdf

Thank you,

Tara Qusley

Executive Assistant to Director Misael Cabrera, P.E.
Arizona Department of Environmental Quality
Office: (602) 771-4406

Cusley tara@azdec. ooy

From: Tara Qusley

Sent: Friday, June 01, 2018 9:47 AM

To: Wagner, Kenneth <wagner.kenneth@epa.gov>; Brightbill, Jonathan (ENRD) <Jonathan.Brightbill@usdoj.gov>;
Wheeler, Andrew R. <Andrew.Wheeler @FaegreBD.com>; Torres, Tomas <Torres.Tomas@epa.gov>; Aguirre, Hector
<Aguirre.Hector@epa.gov>; Nishida, Jane <Nishida.Jane@epa.gov>; Stoker, Michael B. <stoker.michael@epa.gov>;
Miller, Amy <Miller. Amy@epa.gov>; Cheatham-Strickland, Latonia <Cheatham-Strickland.Latonia@epa.gov>

Cc: pincognito@azwifa.gov; Misael Cabrera <Cabrera.Misael@azdeq.gov>; Bret Parke <Parke.Bret@azdeq.gov>; Trevor
Baggiore <Baggiore.Trevor@azdeq.gov>; Mary Zanga <Zanga.Mary@azdeq.gov>; Amanda E. Stone
<Stone.Amanda@azdeq.gov>; Edna A. Mendoza <Mendoza.Edna@azdeq.gov>; Hans J. Huth <Huth.Hans@azdeq.gov>;
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Raymond D. Morgan <Morgan.Raymond@azdeq.gov>; Hunter Moore <hmoore@az.gov>; 'Jill Metzinger'
<jmetzinger@az.gov>; Yolanda Mendoza <ymendoza@azwifa.gov>
Subject: RE: Meeting in Arizona - June 13, 2018

Good morning,

Thank you so much for the email confirming our upcoming meeting on Wednesday, June 13, 2018,
12:00 — 4:00 p.m., that includes a working lunch. Below is a list of participants that will be attending
the meeting from WIFA and ADEQ, please reply back with your list of attendees, titles, and email
addresses for our logistical conference room planning. | have attached a list of hotels near our office
and | am happy to work with your assistants to help them with your travel arrangements. Attached is
the lunch menu, please reply back to me with your lunch choice by 6/11/18. We are looking forward
to the meeting and please feel free to reach out to me for any assistance. Thank you, Tara Ousley

Trish Incognito, Executive Director, Water Infrastructure Finance Authority of Arizona (WIFA)
Misael Cabrera, Director, ADEQ

Bret Parke, Deputy Director of Operations, ADEQ

Trevor Baggiore, Water Quality Division Director, ADEQ

Amanda Stone, Chief Policy and Legislative Affairs Officer, ADEQ

Edna Mendoza, Border Environmental Manager, ADEQ

Hans Huth, Environmental Associate Hydrogeologist, ADEQ

Date: Wednesday, June 13, 2018

Time: 12:00-4:00 pm (Includes Working Lunch)

Topic: Issues and Potential Solutions for the International Outfall Interceptor (101)

Location: ADEQ, 1110 West Washington Street, 6" Floor, Conf. Room #6100B, Phoenix, AZ

85007

o Parking: Free visitor parking in the first floor of the parking garage (entrance on north side of
Washington Street, west of 10" Avenue). ADEQ building is directly behind the Evans Historical
House.

e Sign-In: Sign in at the ADEQ receptionist’s office on the 1%t floor and obtain a visitor's
badge. Have receptionist call Tara Ousley at 602-771-4406 to escort you to the conference room.

¢ Directions to ADEQ >

Parking at ADEQ >

Thank you,

Tara Qusley

Executive Assistant to Director Misael Cabrera, P.E.
Arizona Department of Environmental Quality

1110 West Washington Street

Phoenix, AZ 85007

Office: (602) 771-4406

Ousley tarafazdeq goy

wWww azdeq goy

From: Wagner, Kenneth [mailtoswagner kenneth@epa.gov]

Sent: Tuesday, May 29, 2018 3:27 PM

To: Misael Cabrera < zhrara. Misael@azdeg.gov>; Bret Parke <Parke Bret@ardeq.gov>; Tara Ousley

<Qusiev. Tara®ardeg.gov>; Brightbill, Jonathan (ENRD) <lgnathan. Brightbhill@usdolgov>; Wheeler, Andrew R.
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<Andrew Whesler@FaepreBDucom>; Torres, Tomas <Tarres. Tomas@epa.pov>; Aguirre, Hector

<Aguirrs Hector @epa.goy>; Nishida, Jane <Nishida ans @epa.gov>; Stoker, Michael B. <stpker michashiBena. gov>;
Miller, Amy <Miller. Amy&iepa.gov>

Cc: Cheatham-Strickland, Latonia <Cheatham-Strickland. Latonia@epa.gov>

Subject: Meeting in Arizona - June 13, 2018

All:

This email is in anticipation of our June 13, 2018 meeting between Arizona Department of Environmental Quality
{ADEQ), US Department of Justice (DOJ), and US Environmental Protection Agency (EPA) to be held from 12:00pm to
4:00pm in the Phoenix office of the ADEQ. We will plan on eating lunch together {menu to be circulated) to visit as we
set the tone for what, we all hope, will be a productive meeting around the issues and potential solutions for the
International Outfall Interceptor (I01). A few general ground rules before we start; Most importantly, we need to
recognize that this is not part of the formal litigation process and, while the solutions discussed may have an impact, it is
not intended to settle the litigation. With this in mind, we ask concurrence with the following:

1. While this is not a formal mediation, we all agree that the discussions held, statements made, documents
used or agreements reached shall not be admissible in court for any reason in the current Litigation between
the United States (IBWC) and the State of Arizona (Litigation). This requirement will encourage frank and
open discussion about how to fix the problems without fear of prejudicing anyone’s legal position in the
Litigation.

2. We need to focus on solutions rather than the merits (or weakness) of either side’s case in the
Litigation. We need to reinforce and encourage creative solutions to funding improvements of the 10|,
including all federal, state, local and foreign investment possibilities, while openly and honestly discussing
the impediments or challenges to implementing these solutions.

3. ADEQ will have available its sister agency (WIFA) available to join to talk about state revolving funds for
clean water infrastructure.

4. EPA will have Office of Water Finance; Office of International & Tribal Affairs and other potential program
stakeholders available.

5. Please circulate a list of attendees from your respective agency.

Again, we are looking forward to a positive and productive meeting with parties who all have a significant stake in seeing
the success of the water treatment for Arizona through the I0l. Please review the forgoing and let us know if there are
additional points for agreement and, if agreeable, indicate your concurrence with these points for the meeting.

Let me know if you have any further questions.

Ken

Kenneth E. Wagner

Senior Advisor to the Administrator
Regional and State Affairs

U.S. EPA

1200 Pennsylvania Avenue NW
Washington, DC 20004
(202)564-1988 office

(202, Ex.6 !

wagner. kennethi@epa.eoy
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Message

From: Duaime, Ted [TDuaime@ mtech.edu]

Sent: 4/18/2018 2:47:08 PM

To: John Hammen [john.hammen@metalsus.com]; Mark Thompson [MThompson@ montanaresources.com}
CC: Dreed@mt.gov; Chapin Storrar [/o=Exchangelabs/ou=Exchange Administrative Group

(FYDIBOHF23SPDLT)/cn=Recipients/cn=user608fc9ab]; Greene, Nikia [fo=Exchangelabs/ou=Exchange Administrative
Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=32a08a414a4f40199b557c0819eb7d0b-Greene, Nikia]; Tim Hilmo - BP
(Tim.Hilmo@bp.com) [Tim.Hilmo@bp.com]; Kelly, Albert [/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=08576e€43795149e5a3f9669726dd044c-Kelly, Albe]; Duaime, Ted
[TDuaime@mtech.edu]

Subject: RE: New Tech for Cleaning up the Berkeley Pit

Attachments: PitQW-Nov-9-17.pdf

Johm

Attached are the water guality results from last Novembers Berkeley Pit sampling event, Results of this springs sampling
are not yet available, however, | will be happy to provide those once they are complete. As you will notice both
dissolved and total recoverable fractions were analyzed.

The State of MT has stipulated that any large quantities of water collected and shipped from the Berkeley Pit can only be
sent to a lab/entity that has an EPA Hazardous Waste 1D number, this number is obtained through the state where the
lab/test facility ete. is usually located. Once you provide that 1D number to me we can then discuss the quantity of water
necessary for your testing and the best shipping method. Below is the language from our current Sampling and Analysis
Plan {(MBMG 2017}

Collection of Bulk Water Samples for Treatability Studies

The MBMG periodically receives requests for the collection of bulk Berkeley Pit water samples for
treatability studies from vendors and researchers. The MBMG performs this work as part of the 2002 CD
monitoring/sampling program under the guidance of EPA and DEQ. The MBMG collects and ships quantities
up to 20 gallons at no cost to the requestor; special arrangements are necessary for larger quantities to cover
personnel and shipping costs. Per requirements of the DEQ-Hazardous Waste Program (RCRA), the requestor
must provide the appropriate EPA Hazardous Waste ID number for the receiving facility that will be performing
the treatability test. No Berkeley Pit bulk water samples will be collected or shipped without the proper EPA ID
number.

Feel free to contact me directly to discuss either the water guality data or bulk water sample needs; | can be reached by

phone aé Personal Matters The MBWMG provided 5 gallons of pit surface water to your father, Dr. Richard Hammen,
Chromatochern, in 1994 (7). | believe | visited with him when he came to Tech a short time later to talk about his metals
recovery process a short time later. | don’t have any record of providing more recent water samples or data to your

company, so you will notice some changes in the pit chemistry {i.e. iron, copper, and pM} since then,

Thanks,
Ted

TED DUAIME

Personal Matters /
Ex. 6
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From: John Hammen <john.hammen@metalsus.com>

Sent: Wednesday, April 18, 2018 12:30 AM

To: Mark Thompson <MThompson@montanaresources.com>

Cc: Dreed@mt.gov; Chapin Storrar <storrarcs@cdmsmith.com>; Greene, Nikia <Greene.Nikia@epa.gov>; Tim Hilmo - BP
(Tim.Hilmo@bp.com) <Tim.Hilmo@bp.com>; Duaime, Ted <TDuaime@mtech.edu>; kelly.albert@epa.gov

Subject: Re: New Tech for Cleaning up the Berkeley Pit

Mr. Thompson,

We look forward to working with you to advance the best solution for the Butte community and state of
Montana. The Metals US team, and other friends and partners of ours, have invested significant time and
interest in understanding the Berkeley Pit situation, chemistry, and possible solutions because we are concerned
about the ongoing and possibly escalating impact of the site. We believe our technology could be the missing
link that could enable a best possible outcome for everyone, and we feel it is our responsibility as citizens to do
what we can to help out. On that basis, we have put together a preliminary plan that I think is feasible, and we
would like to engage in a straightforward process to see if it is the right answer. Since every application and
solution 1s different, any advance projections of costs and values 1s an approximation, no matter how established
or well used a technology may be. No doubt you have had to refine your process and therefore costs and
economics for the current precipitation process over the course of your ongoing development work.

We work with a number of Fortune 500 companies to provide solutions to problems otherwise difficult to
address with conventional technologies. Initial modeling may be done with established rubrics to see if the costs
are within the range of feasibility. We have done this with the Berkeley Pit with our internal costing models,
and the results are reflected in the document provided. However, since providing very detailed modeling and
costing for complicated projects like the Berkeley Pit can take many months of time cost up to hundreds of
thousands of dollars in engineering cost and assessment, serious clients generally prefer to first establish that the
technology can in fact meet water treatment goals, at least at smaller scale, through basic test work. This
provides direct results with the target solution which not only proves technical feasibility, but also provides a
framework for more accurate projections. We have always found our clients to be quite willing to provide us
solutions for testing, and support our efforts to demonstrate the efficacy of our technology to provide them more
options for solving their problem. That is a win/win for everyone.

Our ability to provide real demonstration of not only the effectiveness of the technology, but use those results to
justify compelling economics, sets us apart from nearly all of our competition, and I imagine most of the
technology providers you have spoken to. We have not contacted any potential purchasers of the zinc metal
product. It seems a bit premature to do so, given that we do not yet have zinc production at the Pit, nor do we
have a request to build a facility, nor do we even yet, it seems, have a willingness from you to provide small
water samples. However, given the fact that zinc is one of the most traded and sought after commodities in the
modern metals market, I do not expect surprises as regards either salability or price.

I know that Montana Resources, and other collaborating parties, have worked tirelessly to provide the Best
Available Technology solution or the Berkeley Pit, and other environmental impact issues in the area. We are
concerned, as I know you are, that any water discharged from the Pit meet or beat all regulatory standards, and,
if possible, the water level on the Pit be drawn down so that it does not provide an ongoing threat of seepage
into the surrounding water, soil, and air. I think these goals are very obtainable! We appreciate your team’s deep
pool of knowledge and experience with treating the Pit, and look forward to engaging you in a process that is
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clear, straightforward, and transparent to determine if Solid Phase Extraction may be the BAT for at least some
aspects of the water processing and solids management.

You mentioned that you and the MBMG have developed protocols for evaluating new proposals and emerging
technologies. Could you provide me this written documentation, so that I can better understand your process?
Also, if Mr Duaime could provide the most recent analyses from the Pit, that would be most helpful. Thank you
for your assistance! Also, our team would look forward to meeting in the near future with your team to further
discuss our collaboration. Best Regards,

-John

On Thu, Apr 12, 2018 at 4:14 PM, Mark Thompson <M Thompson@montanaresources.com> wrote:

Wir, Hammen,

As yvou would expect, we receive numerous proposals to “mine” and/or treat the Berkeley Pit water. With the
assistance of the Montana Bureau of Mines and Geology (MBMG), we have developed protocols to evaluate new
proposals and emerging technologies. Please contact Mr. Ted Duaime at the MBMG and reguest the latest sampling
results from the B, Pit to ensure that you are working with the most recent water quality information. Then with more
detail than the proposal provide to Mr. Greene, explain your recovery and treatment train using the latest WQ results
and provide detailed cost analysis. I vou propose to offset treatment costs with recovered metal value, please
describe in detail the form that the metal is recovered {e.g. elemental Zn, ZnS, Zn0, etc.) and a description of where
and how it is marketable. UWtimately we will nead written commitment from purchasers of the metals to ensure that
the produced products are in fact marketable. Your proposal states that your technology has previously been
demonstrated o treat B, Pit water. Could you provide this information? You also state that your technology is in
production at other locations. Could you provide references?

The appropriate stakeholders will review these detailed proposals and other information. Assuming that the detailed
proposals demonstrate technical merit, we will require that the technology be tested off site at bench scale. Under
certain conditions, Mr. Duaime can provide the water for testing. If bench testing is succassful, we may allow pilot
tasting on site at your expensea,

Thank you for your interest,

Mark

fark Thompson

Vice President of Environmental Affairs
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Montana Resources, LLP
600 Shields Ave.

Buite, Montana 58701

Personal Matters / Ex.
B 6

Muontana Besources

From: Greene, Nikia [mailto:Greene. Nikia@epa.gov]
Sent: Thursday, April 12, 2018 10:08 AM
To: Mark Thompson; Tim Hilmo - BP (Tim.Hilmo@bp.com)

Cc: Dreed@mt.gov; Chapin Storrar
Subject: FW: New Tech for Cleaning up the Berkeley Pit

Mark and Tim,

Mr. Hammen caught me after the ROCC/CTEC meeting yesterday and | explained that if MR and AR were interested
EPA is interested. So, could you take a look at this and let me know if you are interested in pursuing this technology
further or why you would not be.

Thanks,

Nikia Greene

Remedial Project Manager
U.S. EPA, Region 8
(406)-457-5019

sreene. nikiai@ens.gov
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From: John Hammen [mailto:jchn.hammen@metalsus.com]
Sent: Wednesday, April 11, 2018 7:26 PM

To: Greene, Nikia <Greene.Nikia@epa.gov>

Subject: New Tech for Cleaning up the Berkeley Pit

Dear Nikia:

It was a pleasure to touch bases with you today at the forum about our new technology for remediation of the Pit and surrounding areas. Let
me say [ admire the balance, compassion, and fortitude you bring to managing this very challenging project, while at the same time working
with and bringing along the understandably frustrated Butte community. We have developed the core basis for our Solid Phase Extraction
Technology (SPE) - the key part of our remediation strategy, over a few decades, and spent the last several years bringing it to
commercialization. Our long vision has been to develop a technology foundation that enables us to help with projects that really have large
impact on people and communities. While we have many projects with good profit margins, we have always been particularly interested in
the Berkeley Pit because of its significance to Montana and the whole nation. T also believe our experience not only in technology
development, but also process testing and implementation, enables us to put together a "whole package" from the science fundamentals to
the facility, operations, and big picture impact that most technology imagineers lack. Our Total Metal Recovery/Zero Discharge
methodology was developed because it both provides the most economic way to operate the plant, and also is the only way to provide a
clean water output without large waste byproducts. I have attached our white paper on the Berkeley Pit, and T hope you find this embodied
in the document. It is our hope that we can work with you and others in the EPA, the Butte community, and other related parties, to provide
a solution that realizes the best possible environmental and human impact outcome, while also being economically viable and sustainable in
the long run. T appreciate any thoughts you may have, and look forward to working together as things advance. With Best Regards,

-John

John Hammen | Chief Executive Officer

(‘ Personal Matters / Ex. 6

www.metalsus.com

This email has been scanned by Washington Corporations using Message Labs Spam Filtering Technology. If
this e-mail 1s SPAM that you no longer want to receive, please refer to the Spam or Junk Email Handling

experiencing any other e-mail problems, please call the IT Service Center at 855-WC-IT-NOW or x1212 from
any office phone.
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John Hammen | Chief Executive Officer
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Nogales SSO and Pretreatment Priority Matrix

Distinct Problem

Root Cause

Ranked Recommendations

Recommendation
Rough Cost Estimate®

Relationship to MOU / ASESP

Sanitary Sewer Overflows {SSOs): Sanitary sewer
overflows (S50s) occur frequently in Ambos Nogales,
primarily due to severe flooding during the summer
monsoons. In addition to microbial contamination,
SSOs sometimes contain pollutants from poorly treated
industrial discharges.

Rough estimate of Arizona current costs: $109,170 in
FY2018.

Numerous factors, including
insufficient number, operation
and maintenance of flood
control structures in Nogales,
Sonora; Mexico's practice of
using the 101 to mitigate flood
events, and unplanned
development in the floodplain
in Nogales, Sonora. The result
is releases of untreated sewage
into residential and business
neighborhoods in the City of
Nogales and the Santa Cruz
River watershed.

1. Build stormwater structures in Nogales, Sonora.
Recommendations are outlined studies commissioned by the International
Boundary and Water Commission 12 which focus on the construction of
tributary detention basins for flood damage reduction in Nogales, Sonora. The
city already has 11 detention basins; limited maintenance is provided. The
Nogales, Sonora Institute for Municipal Planning and Research (IMIP) has
proposed building an additional 9 basins at specific sites to assist with flood
mitigation®. Site selection is based on new studies commissioned by the city
given development at basin sites recommended in 2005%.

$2,400,000

(Includes SOW + Construction)
(MXN original estimates
converted to US Dollars, 19
pesos to the dollar exchange
rate)

+50% = $3,600,000

2. Maintain existing {and new) stormwater structures in Sonora.
The USGS? study highlights the need for continuous maintenance to ensure
basins can operate at full capacity over time.

Annual: $128,000

(MXN original estimates
converted to US Dollars, 19
pesos to the dollar exchange
rate)

+50% = $192,000

Arizona/Sonora Environmental Strategic
Plan (ASESP). Priority Water Projects -
Pages 7, 9, 21, 22: This project aims to
support maintenance of existing gabions
and promote new stormwater gabions as
appropriate, and evaluate other formal
flood-control alternatives. The goal is to
protect the residents of Ambos Nogales
and secure its municipal assets by
strengthening the region’s stormwater
management infrastructure while reducing
the risk of stormwater-induced sanitary
sewer overflows (S50s).

Industrial Contaminants in the Santa Cruz River: On
average, 200 Ibs. of metal (nickel) are discharged to the
Santa Cruz River each month. The Nogales, Sonora
Municipal Pretreatment Program regulates the quality
of wastewater discharged by maquiladoras. These
discharges are treated in Arizona. Sonoran oversight of
industrial discharges meets Mexico’s minimum federal
requirements (NOM-002), but is insufficient to detect
and respond to dumps of industrial contaminants when
they occur. These impact U.S. infrastructure and the
operation of the Nogales International Wastewater
Treatment Plant, threaten Arizona’s groundwater
resources, and impair the Santa Cruz River.

Rough estimate of Arizona current costs: legal case to
address this issue is 51,166,923 (to date).

Additional resources are
required for Nogales, Sonora to
provide the necessary oversight
to meet U.S. standards for
environmental protection in
Arizona. Solicitations to both
Mexico’s Federal Department
of Water Resources
(CONAGUA) and the
International Boundary and
Water Commission (IBWC) by
both ADEQ and Nogales,
Sonora have been
inconsequential. Minor support
has been facilitated through
the EPA Border 2020 program,
but is far short of what is
needed for sustainability.

3. Stand-up the Nogales, Sonora Pretreatment Program in matters that go
above and beyond Mexico’s NOM-002 requirements. (i.e. collection-system
source characterization via monitoring, followed by specific outfall
monitoring). Current monitoring is on a one-time annual basis. Additional
monitoring is needed to ensure compliance on a continuous basis. Increased
monitoring requires additional funding for equipment, personnel, and sample
analyses in Mexican-certified labs to ensure there is continuous detection and
regulatory response to dumping. Updates summarizing respective activities
and results will be shared at quarterly Binational Technical Committee
meetings already hosted by IBWC.

Ongoing Support. Sustainability will require ongoing support of equipment,
staff, and water quality analyses to support activities not required under NOM-
002

One time: $269,000

+50% = $403,500

Annual: $241,000

+50% = $361,500

Priority Water Projects - Pages 7, 9, 21, 25:
This project aims to leverage federal
resources to strengthen institutional
pretreatment processes in Nogales, Sonora
so that contaminant loadings can be
mitigated at their source. Respective
processes include wastewater monitoring
in the binational conveyance for source
characterization, information exchange
with the regulated community, and support
of Mexico’s industrial Wastewater
Discharge Limits (NOM-002) where needed.

Nogales Wash Bank Erosion Leading to 101 and
Manhole Damage: Because reaches of the 10l are
aligned in the open channel of Nogales Wash, the
sewer pipe and manholes are subject to damage and
rupture due to bank erosion.

Rough estimate of Arizona costs: included in SSO
estimate for ADEQ. Other State agencies have costs
associated with this problem.

Poorly selected 101 alignment
and lack of bank stabilization
and stormwater detention
along the Nogales Wash.

4. Bank Protection and Wash Crossing Reinforcement. Protect current

alignment by reinforcing Nogales Wash Banks and 10l crossings.

One time: $17M — 332M

+50% = $26M — $48M

5. Implement the Santa Cruz County Master Plan. The Ephraim, Mariposa,
Portrero Creek detention basins will assist with bank protection for the
alignment of the 101 in the Nogales Wash, but only for storms that fall on the
west side of the watershed. The Baffert detention basin will assist with bank
protection for storms that fall in the urban area of Ambos Nogales, and may
also provide the added benefit of trapping solid waste. These projects will do
very little to address existing SSO and Industrial contaminants in the Santa Cruz

originating from Sonora, but may help prevent a future failure of the 10l in
Arizona.

Provided by others

Not in ASESP

Sierra Club v. EPA 18cv3472 NDCA

Tier 1/Tier 2

ED_002061_00174302-00001




Nogales SSO and Pretreatment Priority Matrix

NOTES

1U.S. Army Corps of Engineers, Los Angeles District. Ambos Nogales Special Flood Damage Reduction Study Nogales, Sonora, Mexico Prepared for the International Boundary and Water Commission. Revised September 2005.

21.S. Geological Survey Open-File Report 2010-1262, 112 p. Nogales flood detention study: hitn://fpubs.usgs.gov/ol/ 2010/1282

3 Prevencién y Control de inundaciones en Nogales, Sonora — Resumen Técnico (July 12, 2016)

* Telephone and email communication with IMIP (November 17, 2017)

® Rough cost estimates were developed using available information over a short period of time. A 50% contingency was added consistent with the Association for the Advancement of Cost Engineering (AACE) guidelines for rough order of magnitude (ROM)
cost estimates.

FIGURES

Figure 1: Recommendations for placement of Stormwater Detention Features (ACE/IBWC Study, 2005} (Area in purple Figure 2: Existing Stormwater Detention Features in Nogales, Sonora (Area in purple polygon, Figure 4)
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Nogales SSO and Pretreatment Priority Matrix

Figure 3: City of Nogales, Sonora Recommendations for Placement of New Stormwater Detention Features (2016)

{(Area in purple polygon, Figure 4)
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Nogales SSO and Pretreatment Priority Matrix

Figure 5 — Conceptual Bank and Crossing Protection
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Montana's Ground-Water Information Center (GWIC) | Analysis Repor...

Ground-Water Information Center Water Quality Report

Report Date: 12/4/2017

Locstion Information

Sample Td/Site Id:

Lecation (TRS):

225208 / 120678
O30 07W 18 AABC

Site Name: BUTTE MINE FLOODING OU BERKELEY PIT LAKE

Sampig Date:

Agency/Sarapler:

http://datagwic.mtech.edu/vé/reports/AnalysisReportasp?sampleid=...

11/9/2017 12:55:00 FM

MEMG / ICOPINL GARY/MUGRATH,
STEVE

Latitude/Longitude: 46° 1" 1" N 112°30' 48" W Field Number: BERKELEY PIT 3 FT
Datum: NADB3 Lab Date: 12/2/2017 1,11:56 PM
Altitude: 4615 tab/Analyst: MBMG [/ TIMMER, JACKIE
County/State: SILVER BOW / MT Sample Method/Handling: GRAB f rul ra:0 il fait
Site Type: MINE Procedure Type: DISSOLVED
Geology: 211BDET Total Depth (&) NR
USGS 7.5 Quad: BUTTE NORTH SWL-MP (ft): NR
PWS 1d: Dapth Water Enters {(fi): NR
Project: MINEFLO, MINEFLO _2002CDMP, MINEFLO-
" ACTIVE-ECBED
Major ton Results
mg/L meg/L mag/l meg/L
Calcium (Ca) 468,920 23.39% Bicarbonate (HCO3) 0.000 0.040
Magnesium (Mg} 523.530 51,310 Carbonate (CO3) 0.000 0.060
Sodium {Na) 76.110 3318 Chioride (C) 18.060 1.508
Potassium (K) 9.590 0.245 Sulfate (S04} 6,932.000 144,394
Iron {Fe) 1.887 0.068 Mitrate {(as Ny 0.270 0.018
Manganese (Mn} 263.350 9.586 Fluoride (F) 46.720 2.459
Silica (SI02) 121.200 Orthophosphate (as P} <{.100 U 0.000
Total Cations 142 560 Total Anjons 147.382
Trace Blement Results {pg/L)
Algninum (Al): 310,925.000 Cesitim {Cs): <1.000 U Molybdenum (Mo): 47901 Stroptium {Se): 1,078,860
Antimony {&b): <1.000 U Cheamiom {Or): 10.660 Nickel (Mi): 1,211,740 Thatliurm {71} <1.000 U
Arsenic (As): 4,460 Cobalt {Co): 1,609.770 Niabitm {Nb): <1000 U Thorium {Th}: 24,440
Barium (Ba): 7470 Copper {Cu): 56,055.650 Neodymium (Nd): 340.080 Tin (Sn) <1.0004
Beryilium (Be): 67.390 Gallium (Ga): «1.000 U Palladium {Pd}: 23.730 Titanium (T8 101.980
Boron (B): 34.690 Lanthanum (La): 234.680 Praseodymium (Pr}: 78.590 Tungsten (W) <1000 U
Bromide (Br): <50.000 U Lead {Pb): 22,640 Rubidium (Rb): 52.640 Uranium (U): 630.100
Cadrmium {Cd): 1,834,290 Lithiurm (L) 272.380 Sitver (Ag): <1000 U Vanadium (V) <1,000 U
Cerium {Ce): 756.260 Mercury (Hg): NR Selenium (Se): 18.900 Zine {Zn): 597,500,000
Zircontury (Zry <1.000 U
Field Chemistry and Other Analytical Results
*Total Dissolved Solids (mgfl): 9525.93 Field Hardness as CaC03 (mg/l): NR Ammonia (mgfL): MR
**Sum of Diss. Constituents {mg/L): 952583 Hardnsss as CaCO3: 3737.34 T.P. Hydrocarbons {ug/L): NR
Field Conductivity {umhos):; 7300 Fieid Alkalinity as CaCO3 (mg/L): NR PCP {ugfL): MR
Lab Conductivity {umhos): 7511 Alkalinity as CaC03 {mg/L): 4 Phosphorus, TDH{mg/Ly: <0.300 Y
Fleld pH: 3.83 Ryznar Stabifity Index: 13.688 Field Nitrate {mo/L): MR
Lab pH: 3.87 Sodiury Adsorption Ratio: .5409 Field Dissolved O2 {mg/Ly: 9,226
Water Temp (°C): 3.1 Langlier Saturation Index: -4.809 Field Chioride {mg/L): MR
Alr Temp (*Cr NR Nitrite {mg/L as Nj: <0.050 U Field Redax (mv): 653
Nitrate + Nitrite {mg/L as N) NR Hydroxide {mag/L as OH): 0.000  Lab, Dissolved Organic Carbon {mg/L}: NR
Total Kieldaht Nitrogen (mg/L as N} NR  Lab, Dissolved Inorganic Carbon (mg/l): NR Lab, Total Organic Carbon (mg/L): MR
Total Nitrogen {mg/L as N) NR Acidity to 4.5 (mg/L Cal03) 1,192.000 Acidity to 8.3 (mg/L Cal03) 3,532.000
As(IIL) {(ug/L) NR As{V) (ug/L) NR Total Susp Solids {mg/L.) NR

Sample Condition: CLEAR

Field Remarks: SAMPLES COLLECTED WITH DRONE BOAT; FE(IT) = 0.02 MG/L

{.ah Remarks:

Notes

Explanation: mg/L = milligrams per Liter; pg/L = micrograms per Liter; &= feel; NR = No Reading In GWIC

Qualifiers: A = Hydride atomic absorption; B = Estimated due to interference; H = Exceeded holding time; J = Fstimated quantity above detection Himit but
below reporting fimity K = Na+K combined; N = Spikad sample recovery not within control limits; R = Preserved sample; 8 = Method of standard additions; U
= Undetected quantity below detection timit; * = Duplicats analysis not within control imits; ** = Sum of Dissolved Constituents is the sum of major cations
{Ma, Ca, K, Mg, Mn, Fe} and anicns (HZO3, £O3, 804, T, 5102, NO3, F} in mg/L. Total Dissolved Solids is reported as equivalent weight of avaporation residus.

These data represent the contents of the GWIC databases at the Montana Bureau of Minss and Genlogy at the time and date of the retrieval. The information
is considered unpublished and is subject to correction and review on a dally basis. The Bureau warrants the accurate transmission of the data to the original
end user. Retransmission of the data to other users is discouraged and the Bureau claims no responsibility If the material is retransmitied.
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Montana's Ground-Water Information Center (GWIC) | Analysis Repor...  hitp://datagwic.miech.edu/v6/reports/ AnalysisReport.asp?sampleids=...

Ground-Water Information Center Water Quality Report Site Name: BUTTE MINE FLOODING OU BERKELEY PIT LAKE
Report Date: 12/4/2017 £or ualit g

fity ngards

Location Information

Sample Id/Site Id: 225209 7 120678 Sample Date: $1/9/2017 1:22:00 PM
Location {TRS): 03N 07W 18 AABC Agency/Sampler: Z‘%ﬁﬁil ICOPINL, GARY/MCGRATH,
Latitude/Longitude: 456° 19 1" N 1312 30" 48" W Field Number: BERKELEY PIT 20 FT
Daturn: NADS3 Lab Date: 12/2/2017 1:11:56 PM
Altitude: 4615 Lab/Analyst: MBMG / TIMMER, JACKIE
County/State: SILVER BOW / MT Sample Method/Handling: GRAB / ru:1 racl fu:l fasl
Site Type: MINE Procedure Type: DISSQLVED
Geology: 211BDBT Total Depth (ft) NR
USGS 7.5' Quad: BUTTE NORTH SWL-MP {ft): NR
PWS Td: Depth Water Enters (ft): NR
. .. MINEFLO, MINEFLO_2002C0DMP, MINEFLO-
Projact: ) -
ACTIVE-ECRED
Major Ion Results
mgfl megfL mg/L mea/i
Calcium (Ca} 472,180 23.562 Bicarbonate (HCQ3) 0.000 0.000
Magnesium (Mg} 626.720 51.573 Carbonate (CO3) 0.000 1.000
Sodium {Na) 74.680 3,249 Chioride (C1) 23.180 0.659
Potassium (K) 9,810 3.251 Sulfate (504) 7,025.000 146,331
Iron (Fe) 1.824 0.065 Nitrate {as N} 3.280 0.020
Manganese {(Mn) 267250 8.728 Fuaride {F) 32.800 1.727
Silica (SI02) 122.540 Crthophosphate (as P} <{1,100 0.000
Total Cations 143,376 Total Anions 148,731
Trace Element Results {(pg/L)
Alurninum (AR 312,175.000 Cesjum (Cs); <1000U Molybdenum (Moh 4,670 1 Strontium (Sr): 1,140.910
Antimony (Sh): <1,000 U Chromium (Cr): 11.760 Nickel {Ni): 1,272.8348 Thallium (T1); <1.000 U
Arsanic {(Ash 39703 Cobalt {Co): 1,704.830 Niobium (Nb): <1000 U Thortum (Th: 27.640
Barium (Ba): 8.110 Copper (Cul: 59,500.660 Mendymium {Nd}: 357,600 Tin {Sty); <1.000U
Beryliium (Be): 69.410 Gallium (Ga): <1000 U Paligdium (Pd): 24.350 Titanium {Tik 114.200
Boron (B): 33.080 Lanthanum {La): 217,640 Praseodymium (Pr): 108,520 Tungsten (W) <1.000 U
Bromide (Br): «56.000 U Lead (Pb): 16.280 Rubidium (Rb}; 55.8%0 Uranium (Wp 716.090
Cadmium {Cd): 2,061.150 Lithiom (Li): 288,250 Sitver (Ag): <1.000 U Vanadium (V) <1.000 U
Cerium (Ce): 965.050 Mercury (Hg): NR Satenium (Se): 20.680 Zing (Znp: 599,000.000
Zirconium (2r): 12.820
Field Chemistry and Other Analytical Results
**Total Disaolved Solids (mg/L): $827.98 Field Hardness as CaC03 {mg/l)p MR Anmania (my/Ly: MR
**+Sum of Digs. Constituents (mg/L): 9627.98 Hardness as CaC03:  3758.61 T.P. Hydrocarbons (ug/i.): NR
Field Conductivity {pmhos): 7360 Field Alkalinity as CaC03 {mg/L): NE BCP (ugil): NR
Lab Conductivity (umhos): 7540 Altkalinity as CaCQ3 {(mg/L): 1] Phosphorus, TD (mg/L): <0.300U
Figld pH: 392 Ryznar Stahility Index: 13712 Figld Nitrate (mg/L): NR
Lab pH: 3.84 Sodium Adsorption Ratio: 0.5323 Fizld Dissolved (2 {mg/L): 8.850
Water Temp (°C): 3.82 Langlior Saturation Index: -4.936 Figld Chioride (mg/L): NR
Alr Temp (°C): NR Nitrite (mg/t as N): <0.050°U Field Redox {mV}: 657
Mitrate + Nitrite {mg/L as N} MR Hydroptde (mgfl. as OH): 0.000  Lab, Dissolved Qrganic Carbon {mg/L): NR
Total Kjeldah! Nitrogen {mg/L as N) NR Lab, Dissclved Inorganic Carbon {rmg/Lh NR Lab, Total Organic Carbon {mg/L): NR
Total Nitrogen (mg/l. as N) NR Acidity to 4.5 {mg/fl. CaC03) 1,239.000 Acidity to 8.3 {mg/L CaC03) 3,644.000
AS(IID) {ug/L) NR As{V) {ug/L)y MR Totat Susp Selids {mg/L) AR
Sample Condition: CLEAR Notes
Field Remarks: SAMPLES COLLECTED WITH DRONE BOAT: FE(IT) = 0.06 MG/L
Lab Remarks:

Explanation; mg/L = milligrams per Liter; pg/l = micrograms per Liter; # = feet; NR = N Reading in GWIC

Qualifiers: A = Hydride atomic absorption; E = Estimated due to interfersnce; H = Exceeded holding time; J = Estimated quantity above detection linit but
below reporting fimit; K = Na+K combined; M = Spiked samiple recovery not within control limits; P = Preserved sample; § = Method of standard additions; Y
= Undetected quantity below detection limit; * = Duplicate analysis not within control limits; ** = Sum of Dissolved Constituents is the sum of major cations
(Na, Ca, K, Mg, Mn, Fe) and anions (HCO3, CC3, S04, T, Si02, NO3, F) in mg/L. Total Dissolved Solids is reported as equivalent welght of evaporation residue.
Disclal

These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the retriaval, The information
is considered unpublished and is subject to correction and review on 8 dally basis. The Bureau warranis the accurate transmission of the data to the original
and user, Retransmission of the data to other users is discouraged and the Bureau claims no responsibility it the material is retransmitted.

Tofl THAIINTT AN AR

Sierra Club v. EPA 18cv3472 NDCA Tier 1/Tier 2 ED_002061_00114831-00002



Montana's Ground-Water Information Center (GWIC) | Analysis Repor..  htip/datagwic. mtech.edu/vé/reports/AnalysisReport.asp?sampleid=...

Ground-Water Information Center Water Quality Report Site Name: BUTTE MINE FLOODING OU BERKELEY PIT LAKE
Repaort Date: 12/4/2017 Compara i sbey Duality Standards
Location Information
Sample 1d/Site Id: 225210 / 120678 Sample Data: 11/972017 1:55:00 PM
Location (TRS): 03N 07W 18 AABC Agency/Sampler: ??éii” ICOPIN, GARY/MCGRATH,
Latitude/Longitude: 46™ 17 17 N 112° 30" 48" W Field Number: BERKELEY PIT 60 FT
Datum: NADE3 Lab Date: 12/2/2017 1:11:56 PM
Alttude: 4615 Lab/Analyst: MBMG / TIMMER, JACKIE
County/State: SILVER BOW / MT Sample Method/Handling: GRAB / nint ra:0 finl fail
Site Type: MINE Procedure Type: DISSOLVED
Geology: 211BDBT Total Depth {ft): {R
USGS 7.5 Quad: BUTTE NORTH SWL-MP (ft): MR
PWS Td: Eepth Water Enters (ft): NR

MINEFLO, MINEFLO_2002CDMP, MINEFLD-

PrOISCE: pCTIVE-ECBED
Major Ion Results
mg/flL meg/L mgiL megfl
Calcium (Ca) 467120 23.309 Bicarbonate (HC(G3} {.G00 0.000
Magnesium {(Mg) 621,500 51,143 Carbonate (CO3) 0.000 0,000
Susdium (Ma) 72.630 3.159 Chieride {C 15.380 0.547
Potassium (K} 10.270 0.263 Suifate (504) 7,010.000 146.018
Iron (Fe) 1.606 £.058 Nitrate (as §) 8.260 3018
Manganase {(Mn) 268.750 9.783 Fluoride {F) 47.510 2.501
Silica (SI02) 123.440 Qrthophosphate (as P <(.100 U 0.000
Total Cations 142.612 Total Anions 148.084
Trace Element Results (ug/L)
Aluminum (Al): 312,125.000 Cesiom (Cs): <1000 U Molybdenum (Mo): 4,48¢ 3 Strontium (S} 1,114,470
Antimony {Sh): <1.000 U Chromium (Cr): 12.100 Mickel (Mi): 1,232,450 Thatlium {Ti): «1.000 U
Arsenic (As): 4,590 Cohalt (Cod: 1,687.510 Niotium (Nb): <1.000 U Thorium (Th) 26,550
Barium {Ba): 8.280 Copper (Cu) 57,715,950 Neodymium (Nd): 378.650 Tinr {Sn): <1000 U
Beryllium {Be): 75.900 Galliumn (Ga): <1.000 0 Palladium (Pd}: 24,140 Titanium (T 107.120
Boron (B): 39.790 Lanthanum (La): 252,680 Praseodyrijum (Pr): 97.800 Tungsten (W) <1.000:4
Bromide (Br): <50.000 U Lead {Pb): 17.500 Rubidium (Rb): 55.000 Uranium (U 701.280
Cadmium {Cd}: 2,0338.940 Lithiura (Li): 280,120 Sitver {Ag): <1.000 Y Vanadium (V) <1000 U
Cerjum (Ca): 943460 Mercury {Hg): NR Selenium (52): 21,670 Zinc (Zn}: 598,750,000
Zirconiugm (2r): <1.000 U
Field Chemistry and Other Analytical Results
**Total Dissolved Solids (mg/t): 9612.21 Field Hardness a5 CaCl3 (mg/L): NR Armmonia (mgfL): NR
**Sum of Diss. Constituents (mg/L); 85612.21 Hardness as CaCl3: 372449 T.P. Hydrocarbons (ug/L): NR
Figld Conductivity {(pmhos): 7350 Field Alkalinity as CaCO3 {mg/t): AR BCP {pail): MR
tab Conductivity {pmhes): 7518 Alkalinity as CaCO3 (mg/t): 0 Phosphorus, T (migfl)y: <0.300U
Fleld pi: 3.95 Ryznar Stability Index; 13.711 Field Nitrate {mg/L): NR
Lab pH: 3.85 Sndium Adsorption Ratio: 0.5205 Field Dissoived 02 (mg/L}: 7640
Water Temp (°C): 4,2 Langlier Saturation Index: -4,831 Field Chioride (mg/L): MR
Alr Ternp {°C): NR Nitrite {mg/L as N} <0G.050 U Field Redox {mV): 663
Nitrate + Nitrite {mg/l. as N) NR HMydroxide {mg/L as OH): 0.000  Lab, Dissolved Organic Carbon (mg/L): MR
Toral Kjeldahl Nitrogen {(mg/L as N) MR Lab, Dissolved Inorganic Carbon (mg/Ly NR Lab, Total Organic Carbon (mg/l): NR
Total Nitrogen (mg/L as N) NR Acidity to 4.5 {mg/L CaC03) 1,120.000 Acidity to 8.3 {mgfl CaC03} 3,289.000
As{II) {ug/L) NR As{V) (ug/L) NR Total Susp Solids (img/Ly NR
Sample Condition: CLEAR Notes
Fleld Remarks: SAMPLES COLLECTED WITH DRONE BOAT; FE(II) = 0.03 MG/L
Lab Remarks:

Explanation: mg/L = milligrams per Liter; pg/L = micrograms per Liter; ft = feat; NR = No Reading in GWIC

Qualifiers: & = Hydride atomic absorption; E = Estimated due to interference; H = Exceeded holding time; J = Estimated quantity above detection limit but
below reporting limit; K = Na+K combined; N = Spiked sample recovery not within control imits; P = Preserved sample; § = Method of standard additions; U
= Undaterted quantity below defection imit; * = Duplicate analysis not within control fimits; *% = Sum of Dissolved Constituents is the sum of major cations
{Na, Cz, K, Mg, Mn, Fe) and anions (HCQ3, CO3, 504, T, 5i02, NO3, F) in my/L. Total Dissolved Sofids is reported as equivatent weight of evaporation residue.
Disclaimer

These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of theé retrieval. The information
is considered unpublished and is subject to correction and review on a daily basis. The Bureau warrants the accurate transmission of the data to the original
end user: Retransmission of the data to other users is discouraged and the Bureau claims no responsibifity if the material is retransmitted.
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Montana's Ground-Water Information Center {GWIC) | Analysis Repor..,

Ground-Water Information Center Water Quality Report

Report Date; 12/4/2017

Location Information
Sample 1d/Ske Id:

225211 / 120678

http//datagwic. miech.edu/vé/reports/ AnalysisReport.asp?sampleid=...

Site Name: BUTTE MINE FLOODING OU BERKELEY PIT LAKE

Compars tn Water

Sample Date:

ality & v

11/9/2017 2:28:00 PM
MBMG / ICORINT, GARY/MCGRATH,

Lacation {TRS): 03N 07W 18 AABC Agency/Sampler: STEVE
Latitude/Longitude: 46° 1" 1° N 112° 30° 48" W Figld Mumber: BERKELEY PIT 200 FT
Datum: NaD83 Lab Date: 12/2/2017 1:11:56 PM
Altitude: 4615 Lab/Analyst: MBMG / TIMMER, JACKIE
County/Stater SHVER BOW / MY Sample Method/Handiing: GRAB / rusl ra:0 funl facl
Site Type: MINE Procedure Typa: DISSOLVED
Geology: 211BDBT Total Depth (ft): NR
USGS 7.5' Quad: BUTTE NORTH SWL-MP (f): NR
PWS I Depth Water Enters (fi): NR
Project: MINEFLO, MINEFLO _2002C0MP, MINEFLO-
ACTIVE-ECBED
Major Yon Rasults
mafi meg/i mgil meg/L
Calcium (Ca) 463.930 23.150 Bicarbonate (HCO3) 0.000 0.000
Magnesium (Mg) 617.820 5840 Carbornate {C0O3) 0.000 $.000
Sodium (Na) 74510 3,241 Chioride (C) 24.180 0.682
Potassium (K) 10,430 0.267 Sulfate (S04} 7,012.000 145.060
Iran (Fe) 1.320 0.047 Nitrate {as N} 0.260 0.018
Manganese (M) 272,200 2.808 Fluoride {(F} 47.890 2.521
Silica (5iI02) 124.560 Orthophosphate (a5 P) <3100 U 0.000
Total Cations 142.408 Total Anions 148,282
Trace Element Results {pg/L)
Aluminum (Al 311,650.000 Cesium {Ts) <1.000U Molybdenum {Ma): 4.480 3 Strontium {5 1,128,136
Antimony (Sh): <1.000 U Chromium {(Cr): 11,180 Mickel (Niy:  1,280.790 Thalfium (T <1000 U
Arsenic (Ash 4,170 Cobalt {Cok: 1,718.350 Miobium (Nb): <1.000 U Thorium {Th) 25.760
Barium (Ba): 7.9¢0 Copper (Cu): 59,811.790 Neadyrium (Nd}): 360.070 Tin {Sa) <1.000 U
Beryllium (Be}; 77.600 Galliuro {Ga): <1000 U Paliadium (Pd): 24.370 Titaniurg (i) 114,710
Boron {B): 29.860 Lanthanum {La): 220.280 Praseodymium (Pr). 103,540 Tungsten (W) <1000 U
Bromide {Bri: <50.000 U Lead (Ph): 14.720 Rubidium (Rb): 55.450 Uranjum (U F17.920
Cadmium (Cd): 2,085.280 Lithiom (Li): 293,780 Silver (Ag): <31.000 U Vanadivm-{V): < 31.000 U
Cerium {Ce): §83.600 Mercury {Hg): MR Selenium (Sek 21.140 Zing (2 601,200,000
Zirconium (2); <1.000 U
Field Chemistry and Other Analytical Results
¥*Total Dissolved Solids (mg/L): 962141 Fiald Hardness as CaC03 {mg/L): NR Amenonia {(mg/l) NR
**Sum of Diss, Constitusnts {mg/L); 9621.41 Hardness as CaCQ3: 370138 T.P. Hydrocarbons {pg/L): MR
Field Conductivity (pmhos): 7350 Fieid Alkalinity as CaC03 (mg/L): MR PCP {ug/Ly: NR
Lab Conductivity {umhos): 7471 Alkalinity as CaCO3 (mg/L): 0 Phosphorus, TD (mgfL): <0300 U
Field pH: 4 Ryznar-Stability Index: 13.697 Field Nitrate (mg/L): NR
Lab pH: 3.87 Sodium Adsorgtion Ratio: 0.5364 Field Dissolved 02 {mg/L): £.220
Water Temp (°Ch: 415 Langlier Saturation Index: -4.914 Figld Chioride {mg/L): NR
Air Temp (°C): NR Nitrite (mg/L as N} <0050 U Field Redox (mV): 651
Mitrate + Nitrite (mg/L as N) NR Hydroxide {mg/l. as OH): 0.000  Lab, Dissolved Organic Carbon {mg/L): NR
Total Kieldah! Nitrogen {mg/L as N} NR  Lab, Dissolved Inorganic Carbon (mg/L): MR Lab, Total Organic Carbon {mg/L): NR
Tota! Nitrogen (mgfl as N) NR Acidity to 4.5 {mg/L CalD3) 1,120.000 Acidity to 8.3 (mgfl Cal3) 3,535.000
As(D) {ug/ty NR As(Y) (ugfl) MR Total Susp Solids (mg/l) MR
Sample Condition: CLEAR Notes
Field Remarks: SAMPLES COLLECTED WITH DRONE BOAT; FE(II) = 0.03 MG/L
tab Remarks:
Explangtion: mg/L = milligrams per Liter; pg/L = ricrograms per Liter; ft = feet; NR = No Reading in GWIC

Qualiffers: A = Hydride atomic absorption; € = Estimated due to interference; H = Exceedad holding time; 3 = Estimated quantity above detection limit but
bajow reporting mit; K = Na+K combined; N = Spiked sample recovery not within control fimits; B = Preserved sample; § = Method of standard additions; U
= Undetacted quantity below detection fimit; * = Duplicate analysis not within control limits; ** = Sum of Dissolved Constituents is the sum of major cations
(Ma, Ca, K, Mg, Mn, Fe} and anions (HCO3, €03, S04, 1, Si02z, NO3, F) in mg/L, Total Dissolved Solids.is reported as equivalent weight of evéporation residue,

These data represent the contents of the GWIC databases af the Montana Bureau of Mines and Geology at the time and date of the retrieval. The information
is considerad unpublished and is subject to correction and review on a dally basis. The Bureau warrants the accurate transmission of the data to the original
end user. Retransmission of the data to other users is discouraged and the Bureau claims ne responsibility if the material is retransmitted.
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Montana's Ground-Water Information Center (GWIC) | Analysis Repor...

Ground-Water Information Center Water Quality Report

Report Date: 12/4/2017

Location Information

Site Name: BUTTE MINE FLOODING OU BERKELE
Compars i

http://datagwic.mitech.edu/vé/reports/ AnalysisReport.asp?sampleid=...

Y PIT LAKE

te Water Quality

Sample Id/Site Id: 225212 / 120678 Sample Date: 11/8/2017 2:50:00 PM
Location {TRS): 03N 07W 18 AABC Agency/Sampler: ”S"fé‘ffé/ ICOPINL, GARY/MCGRATH,
Latitude/Longitude: 46™ 1" 1" N 1312° 30° 48" W Fleld Number: BERKELEY PIT 450 FT
Datum: NADS3 Lab Date: 12/2/2017 1:11:56 PM
Altitude: 4615 Lab/Analyst: MBMG / TIMMER, JACKIE
County/Stafe: SILVER BOW / MT Sample Method/Handling: GRAB / ru:l ra:0 fusd facl
Site Type: MINE Procedura Type: DISSOLVED
Geology: 211BDBT Total Depth (ft): MR
USGS 7.5 Quad: BUTTE NORTH SWL-MP {ft): NR
PWS Id: Depth Water Enters {f1): MR
Project: MINEFLO, MINEFLO _2002C0OMP, MINEFLO-
ACTIVE-ECBED
Major Ion Results
mgfL meg/L mg/ L meg/L
Calcium (Ca) 465.900 23.248 Bicarhonate {(HC0O32) 0.000 0.000
Magnesturn (Mg) 620.170 51.034 Carbonate (C0O3) ALY 0.00¢
Sodium (Na) 70.340 3.060 Chloride (C) 24,400 0.688
Potassium (K} 10,180 0.261 Sulfate (S04) 7,037.000 146.372
Iron (Fe) 1.150 0,041 Nitrate (as N) 0.260 0.01%
Manganesa (Mn) 268,400 9.77¢ Fuoride (F) 32,7580 1.726
Silica (5102} 123.018 Orthophosphate {as P} <0100 U 0.000
Yotal Caticns 142.176 Toial Anions 148,805
Trace Element Resulls (ug/L)
Alurinum (A} 311,300,000 Cesium (Csh: <1.000 U Molybdenum {(Mo): 5,170 Strontism (Srh 1,130,590
Antimony (5b): <1.000 4 Chrormium (Cr): 11.370 Nickel (Ni): 1,247.940 Thabiium (71} <1.000 U
Arsenic (As): 5.670 Cobalt {Cok: 1,670.890 Niobium (Nb): <1.000 4 Thorium {Th) 25.940
Harlurm (Ba): 8.400 Copper (Cu): 57,784,470 Neodymium (Nd): 375,160 Tin (Sn): <1000 U
Berylfiuin (Be): 75.680 Gallium (Ga) <1600 U Patiadium (Pd): 25.070 Titanium {T1): 110.860
Boron (B): 39,590 Lanthanum (La): 259410 Prasecdymium (Pr): 98.410 Tungsten (W) <1000 U
Bromiide {Br): «50.000 U Laad (PbY: 15.020 Rubidium {Rb): 55.850 Uranium (U): 702.310
Cadmium (Cd): 2,094,120 Lithium (L% 292.570 Silver (Ag): <3.000 U Yanadium (V) <1.000 U
Cerium {Ce): 963,160 Mercury {Hg): NR Selenium (Se): 231.290 Zing (Znk 598,250.000
Zirconium {Ze): 30203
Field Chamistry and Other Analytical Resulls
* Total Dissolved Solids (mg/Ly: 9609.41 Field Hardness as CaC03 {mg/L): NR Ammonia (mg/L): NR
Gy of Diss. Constituents (mg/L): $609.41 Hartdness a5 CaC03; 371597 .8, Hydrocarbons {ug/il): NR
Fleld Canductivity (umhos): 7370 Field Alkalinity as CaCO3 (mg/L): MR PCP (pgit): NR
Lab Conductivity (pmbos): 7574 Alkalinity as CaC03 (mg/L): g Phosphorus, TO {mgfl); <0.300 U
Field pH: 4.02 Ryznar Stabifity Index: 13.693 Field Nitrate {mg/L): NR
Lab phi: 3.87 Sodium Adsorption Ratio: {14986 Field Dissolved 02 {mgfL): 5.250
Water Temp (°C): 4,15 Langligr Saturation Index: ~4.912 Field Chloride (mg/L): NR
Afr Temp (°C): MR Nitrite {mg/t as N)y: <0.050 U Field Redox (mv): 665
Mitrate -+ Nitrite (mgfl as N) NR Hydroxide {mgfl. as OH): 0.000  Lab, Dissolved Qrganic Carbon {mg/L}: NR
Total Kjeldahl Nitrogen {mg/l. as N} NR  Lab, Dissolved Inarganic Carbon {mg/L): NR Lab, Tatal Organic Carbon (mg/L): NR
Total Nitrogen (mg/l. as ¥) NR Acidity to 4.5 {mg/L. CaC03) 1,203.00C Acidity to 8.3 {mgfl Cal03} 3,496.000
As{ID) (ug/l) MR As(V) Cugfl) NR Total Susp Solids (mg/L) MR

Sample Condition: CLEAR
Field Remarks: SAMPLES COLLECTED WITH DRONE BOAT; FE(II} = 0.07 MG/L
Lab Remarks:

Explanation: mg/L = milfigrams per Liter; pgfL = micrograms per Liter; f = foet; NR = No Reading in GWIC

Notes

Qualifiers: A = Hydride atomic absorption; E = Estimated dus to interference; H = Bxceedad holding time; 3 = Estimated quantity above detection limit but
balow reporting limit; K = Na+K combined; N = Spiked sasmple recovery not within control fimits; P = Preserved samiple; § = Method of standard additions; U
= Undetected quantity below detection limit; * = Duplicate analysis not within controf lirmits; ## = Sum of Dissolved Constituents is the sum of major cations
(Na, Ca, K, Mg, Mn, Fe) and anions (HCO3, €03, S04, (1, Si02, NO3, F) in mg/L. Total Dissolvied Seolids is reported a5 equivalent weight of evaporation residue.

These data reprasent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the retrieval. The information
is considered unpublishad and 5 subject to correction and review on & daily basis. The Bureau warrants the accurate transmission of the data to the original
end user. Refransmission of the data to other users is' discouraged and the Bureau claims no responsibifity if the material is retransmitted.
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Montana's Ground-Water Information Center (GWIC) | Analysis Repor...

Ground-Water Information Center Water Quality Repot

Report Date: 12/4/2017

Location Information

Site Name: BUTTE MINE FLOODING OU BERK
LCompara to

LY Wt

ELEY PIT LAKE

s

hitp://datagwic.mtech.edu/v6/reports/ AnalysisReport.asp?sampleids=...

Sample 1d/Site Id: 225213/ 120678 Sample Date: 11/9/2017 12:55:00 PM
Location (TRS): 03N G7W 18 AABC Agency/Samplar ?TBEMV?EI TCOPINI, GARY/MCGRATH,
Latitude/longitude: 46% 1' 1" N 1127 30° 48" W Fiald Number: BERKELEY PIT 3 FT
Daturn: NADS3 tab Date: 12/2/2017 1:11:57 PM
Altitude: 4615 Lab/Analyst: MBMG / TIMMER, JACKIE
County/State: SILVER BOW / MT Sample Method/Handiing: GRAB / nunl ra:l finl fa:0
Site Type: MINE Procedure Typa: TOTAL RECOVERABLE
Geology: 211BDBT Total Depth (ft): NR
USGS 7.5' Quad: BUTTE NORTH SWL-MP (R): NR
BWS Id: Depth Water Enters {ff): NR
Project: MINEFLO, MINEFLQO_2002CDMP, MINEFLO-
ACTIVE-ECBED
Major Ion Results
mgfL meg/L mg/L meg/L
Calcium (Ca) 455.040 23.205 Bicarbonate (HCO3) NR 0.000
Magnesium {Mg) 600.260 49.395 Carbonate (CO3) NR 0.000
Sodium (Na} 73.830 3.212 Chioride (C1) NR 0.060
Potassium (K) 10.050 0.257 Sulfate (S04) NE 0.000
Tron (Fe) 2.552 0.091 Nitrate (as N) MR 0.000
Manganese (Mn) 281,100 10.232 Fluoride (F) NR §.000
Sifica {Si02) MR Crthophosphate (as F) NR .000
Total Cations 142.790 Total Anions 0.000
Trace Element Results (ug/fi}
Alurninum (Al): 320,800.000 Cesium (Csh <1.000 U Molybdenum (Mo): 5.240 Strantium {Sr): 1,114.880
Antimony (Sb): <1.000 U Chromium (Cr): 12.460 Nickel (Ni}:  1,283.4%0 Thallium (Tip <1,000 U
Arsenic (As): 6.870 Cobalt (Col: 1,681.030 Niobium (Nb) <1.000.U Thorium (Th: 25.590
Barium (Ba): 7.960 Coppear (Cu): §7,205.060 Neodymium (Nd): 371,420 Tin (5n); <1.000 U
Beryliium {Be): 70.860 Gallium {Ga): <1.000U Palladium (Pd}; 23780 Titanium () 105,490
Boron (B): 51.500 Lanthanum (La): 245.460 Praseodymdum (Pr): 94,510 Tungsten (W) <1.000 U
Bromide {(Br): NR Lead (Pb): 27.240 Rubidium (Rb): 55.760 Uranium (Uy £79.990
Catdmium (Cd): 1,869,320 Lithium (Li): 285.570 Silvar {Ag): NR Vanatlium (V) <1.000 U
Cerium (Ce): 909.680 Marcury (Hgh NR Selenium (Se): 22,590 Zinc (Zn): 617,750.000
: Zirconium {2y <1000 U
Field Chemistry and Other Analytical Results
**Total Disscived Solids {mg/L: NR Feld Hardness as CaCQ3 (mg/l): NR Ammonia {mg/L): NR
**Zum of Diss. Constituents {mg/L): NR Hardness as CaC03: 3631.88 T.P. Hydrorarbons {ug/L): NR
Fleld Conductivity {mhas): 7300 Fiald Alkalinity as CaCO3 (mg/L): NR PCP {ug/L)y: MR
Lab Conductivity {(umhos):  NR Alkadinity as CaCO3 (mg/L): N Phospharus, TD (mg/L): <0.300 4
Figld pH: 3,93 Ryznar Stability Index:  17.565 Field Nitrate {mg/L}: MR
LabpH:  NR Sodium Adsorption Ratior  0.5343 Field Dissolved 02 (mgfL): 9.220
Water Temp (°C): 3.1 tanglier Saturation Index;  -8.783 Fiald Chioride (mg/L): MR
Alr Temp ("C) NR Nitrite {mig/L as N} NR Field Redox {m\): 653
Nitrate + Nitrite {mg/L as N) NR Hydroxide {mg/L as OH): NR Lab, Dissolved Qrganic Carbon {mg/Ly NR
Total Kjeldaht Nitrogen (mg/LasN) AR Lab, Dissoived Inorganic Carbon {mg/L): NR Lab, Total Organic Carbon (mg/L): NR
Total Nitrogen {mg/L as N} NR Adidity to 4.5 {mg/L CaC03) NR Acidity to 8.3 {mg/L Call3) NR
as(I0) {ug/ty NR As(Y) (ug/L} NR Totat Susp Solids (mg/L) AR

Sample Condition: CLEAR Motes

Field Remarks: SAMPLES COLLECTED WITH DRONE BOAT; FE{IT) = 0.02 MG/L
Lab Remarks:

Explanation: mg/L = milligrams per Liter; pg/t. = micrograms per Liter; #t = feet; NR = No Reading in GWIC
Qualifiers: A = Hydride atomic abisorption; E = Estimated due to interference; H = Exceeded holding time; 3 = Estimated quantity above detection imit but
below reporting fimit; K = Na+K combined; ¥ = Spiked sample recovery not within controf limits; P = Preserved sample; $ = Method of standard additions; U
= Undetected quantily below detection limit; * = Duplicate analysis not within control limits; ** = Sum of Dissolved Constitugnts i the sum of major cations
{Na, Ca, K, Mg, Mn, Fe} and anions {(HCO3, CO3, 504, €, SI02, NO3, F) in mg/L. Total Dissolved Solids is raported as equivalent weight of evaporation residue.
Disclai
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the retrieval. The information
is vonsidered unpublished and is subject to correttion and review on a daily basis. The Bureau warrants the accurate transmission of the data to the origingl
end user, Retransmission of the data to other users is discouraged and the Bureau dlaims no responsibility if the material is retransmiied,
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Montana's Ground-Water Information Center (GWILC) | Analysis Repor...

Ground-Water Information Centerr Water Quality Report

Report Date: 12/4/2017

Lecation Information

Sample Id/Site Id:
Location (TRS):

225214 § 130678
03N 07W 18 AABC

Site Name: BUTTE MINE FLOODING 0L BERKELEY

http://datagwic.mtech.edu/v6/reports/ AnalysisReport.asp?sampleid=...

Lamna

Sample Date;

Agency/Sampler:

11/9/2017 1:22:00 PM
MBMG / ICOPINI, GARY/MCGRATH,
STEVE

Latitude/Longitude: 46° 1' 1" N 112° 30" 48" W Field Number: BERKELEY PIT 20 FY
Datum: NADS3 Lab Date:; 12/2/2017 1:11:57 PM
Altitude: 4615 Lab/Analyst: MBMG / TIMMER, JACKIE
County/State: SILVER BOW / MT Sample Method/Handling: GRAR / ru:0 ra:l R0 fa:8
Site Type: MINE Procedure Type: TOTAL RECOVERABLE
Gealogy: 211BDBT Total Depth (fth NR
USGS 7.5 Quad: BUTTE NORTH SWL-MP (R), NR
PWS Id: Depth Water Enters (ff): NR
Project: MINEFLD, MINEFLO_2002C0MP, MINEFLO-
" ACTIVE-ECBED
Major Ton Results
myg/fL meg/t mig/L meg/L
Caldum (Ca) 470870 23.496 Bicarbonate (HCO3) NR 0.000
Magnesium (Mg} 608.070 50.038 Carbonate (CO3) NR 0.000
Sodium (Na) 73.830 3.212 Chioride (C1) NR 6.000
Potassium (K} 10310 0.264 Suifate (S04) NE 0.000
Iron (Fe} 2.142 0.077 Mitrate (as N) NR 0.000
Manganease (Mn) 287.850 103478 Fluoride (F) NR 8.000
SHfica (Si102) NR Qrthophosphate (35 P) MR £.000
Total Cations 144.913 Yotal Anions 0.000
Trace Element Resuits {pg/i)
Auminum (Al): 325,950.000 Cesium {Csh <1.B00 U Molybdenum (Mo) 5.320 Strontium (S 1,142,820
Antimony {Sb); <1.000 U Chromium {Tr): 13.680 Nickel (N):  1,308.780 Thaltturm (T1): <1.000 U
Arsenic (As): MR Cobalt {Co: 1,728.980 Nigbium (Nb): <1.000 U Thorium {Th) 29,260
Barium {Ba}: 8.220 Copper {(Cu): 58,654,760 Neodymiurn (Nd): 370,874 Tity {Sn): «1.000 U
Beryllium (Be): 76.640 Gaflium (Ga): <1000 U Palladium {Pd): 26.200 Titanium (Tik 111.510
Baron (B): 45,100 tanthanum {La): 258.750 Praseodyrmium (Pr): 98.590 Timngsten (W) <1000 4
Broride (8r); NR Lead (Ph): 20.540 Rubidium (Rbj: 56,970 Uraniam (U 742.510
Cadmium {Cd): 2,074.970 Lithiurm (Li): 296.080 Stiver (Ag): <1.000 U Vanadium (V) <1.000 U
Cerium {Ca): 955,760 Mercury (Hg) NR Selenium (Se): 21.840 Zinc {Zny 628,650.000
Zirconium (Zr): 3.9%0 3
Fietd Chemistry and Other Analytical Results
**Total Dissolved Solids (mg/l)y:  NR Field Hardness as CaCO3 {mgfL): NR Ammonia (mg/fLy: MR
**Sum of Diss. Constituents {mg/Ly: NR Hardness as CaCQ3: 3678.58 T.F. Hydrocarbons (pg/L): NR
Figld Conductivity {urhos): 7360 Field Atkalinity as CaC03 {mg/Lh MR BCP {pafly: MR
tab Conductivity (umhas):  NR Alkalinity as CaCO3 {mg/L): NR Phosphorus, TD (mgil): <0.300U
Flald pH: 392 Ryznar Stabifity Index:  17.554 Fietd Nitrate {mg/sL): NR
tab pH: AR Sodium Adsorplion Ratic:  0.5308 Figld Dissolved 02 (mg/L): §.850
Water Temp (°C) 3.82 Langlier Saturation Index:  -8.777 Fiald Chioride (mg/L): NR
Alr Temp {°C): NR Nitrite {mg/L as N): NR Fiald Redox {mv): 657
Nitrate + Nitrite {mg/L. as N} NR Hydroxide {mg/L as OH): NR Lab, Dissolved Qrganic Carbon {mg/L): NR
Total Kjeldahl Nitrogen {mg/L as N) NR Lab, Dissolved Inorganic Carbon (rag/L): NR Lab, Total Organic Carbon (mo/Ly: MR
Total Nitrogen (mgfl. as N} NR Agidity 1o 4.5 {mg/L. Cal03) NR Acidity to 8.3 {mgfL (al03) NR
AsQY) {ug/ty MR &s(V} Cugfl) MR Total Susp Solids (mg/Ly NR

Sample Condition: CLEAR Notes

Fleld Remarks: SAMPLES COLLECTED WITH DRONE BOAT, FE(II) = 0.06 MG/L
Lab Remarks:

Qualifiers: A = Hydride atoric absorption; € = Estimated due to interference; H = Exceeded holding time; 3 = Estimated quantity above detedtion fimit but
below reporting limit; K = Na+-K combined; N = Spiked sample recovery not within control limits; P = Presarvad sample; § = Method of standard additions; U
= Undetected quantity below detedtion limit; * = Duplicate analysis not within control fimits; ** = Sum of Dissolved Constituents is the surm of major catlons
(Na, Ca, K, Mg, Mn, Fe} and anions (HCC3, O3, S04, T, SI02, NO3; F) in mg/L. Totat Dissolved Solids is reported as equivalent weight of evaporation residus,
Disclaimer

These data represent the contents of the GWIC databases at the Montana Burgau of Mines and Geology at the time and date of the retrieval. The information
is considered unpublished and is subject to correction and review on a dally basis. The Bureau warrants the accurate transmission of the data to the original
end user. Retransmission of the data to other users is discouraged and the Bureau claims no responsibility if the material is rétransmitied,
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Montana's Ground-Water Information Center (GWICY | Analysis Repor..  htip://datagwic. mtech.edu/v6/reports/AnalysisReport.asp?sampleid=...

Ground-Water Information Center Water Quality Report Site Name: BUTTE MINE FLOODING OU BERKELEY PIT LAKE
Repork Bate: 12/4/2017 ; ]

Location Information

Sample Id/Site Id: 225215 / 120678 Sample Date: 11/9/2017 1:55:00 PM
Location (TRS): 03N O7W 18 AABC Agency/Sampler: g’.fg’? ICOPINT, GARY/MLGRATH,
Latitude/longiiude: 467 1 1" N 112° 30 48" W Field Numbter: BERKELEY PIT 60 FT
Datum: NADE3 Lab Data: 12/2/2017 1:11:57 PM
Altftude: 4615 Lab/Analyst: MBMG / TIMMER, JACKIE
County/Stater SILVER BOW / MT Sample Method/Handling: GRAB / ruil ra:id find fa:d
Site Type: MINE Procedure Type: TOTAL RECOVERABLE
Gerdogy: 211BDBT Total Depth (f): NR
USGS 7.5 Quad: BUTTE NORTH SWE-ME (ft): NR
PWS Id: Depth Water Enters (ft): AR

MINEFLO, MINEFLO_2002CDMP, MINEFLO-

Profect, p CTIVE-ECBED
Major Ion Resuity
mg/L meg/L mgfl meg/L
Calcium (Ca) 475,620 23,733 Bicarbonate (HCQ3) NR 0.000
Magnesium (Mq) 626.850 51.583 Carbonate (CO3) NR 0.000
Sodium (Na} 74.490 3.240 Chiaride {Ch) NR 0.000
Potassium (0 10,250 0.262 Suifate (504) KR 0.000
Iron (Fa) 1.846 0.066 Nitrate (as M) NR 0.000
Manganese {(Mn) 284,950 10,372 Fluoride (F) NR 1.00¢
Silica (Si02) NR Orthophosphate {as P) AR 3.000
Total Cations 147.52% Total Anions 0.000
Trace Element Results (pg/L)
Alurminum (Al): 331,175.000 Cestum (Cs) <1.000 U Maolybdenum (Mo): 5.140 Strontium (Srh 1,221.979
Antimony (5b): <1.000U Chromium (Cr}: 12,900 Nickel (Ni): 1,375.150 Thallium (11} <1.000 U
Arsenic (As): 5,020 Cobalt {Co): 1,790.410 Nigbiurm (Nb): <1000 U Thorium (Thh 28.630
Barium {Ba): 8.310 Copper (Cu): 60,238.380 Neodymium {Nd): 377.050 Tin (Sn): <1000 U
Beryllium (Be): 78.550 Gallium {Ga): <1.000 U Palladium (Pd): 24.310 Titanium {Tik 110620
Boron (B): 37.380 Lanthanum (La): 261.910 Praseodymium (Fri: 100.870 Tungsten {W): <1.000 ¢
Bromide (Br): NR. Lead (Pb): 18.550 Ruhidiura (Rb): 57.060 Uranium (U} 724840
Cadmium (Cd); 2,086,750 Lithium (4Li): 296.630 Sitver (Ag): NR Vanadium (V) <1000 U
Ceriurn {Ce): 967.320 Mercury (Hg): NR Selenium (Se): 22.510 Zine {Zn): 638,150.000
Zirconium {Zr); <1.000 U
Field Chemistry and Other Analytical Results
**Total Dissolved Solids {mg/Ly: NR Fleld Hardness as CaC02 (mgfl) WR Amimonia {mg/Ly: NR
*Qum of Diss. Constituents {mgfL): NR Hardness as Cal03: 3767.74 T.P. Hydrocarbons {ug/L): NR
Field Conductivity {pmbos): 7350 Fisld Alkalinity as CaCO3 (mg/L): NR PCP (ugfLy: NR
Lab Conductivity {(umhos): MR Alkalinfty as CaC03 (mg/L): NR Phosphorus, TD (mgfl): <0300 U
Field pH: 3.95 Ryznar Stability Index;  17.545 Fiald Nitrate {mg/L): juid
LabpH: NR Sedium Adsorption Ratie:  0.5246 Fald Dissolved 02 {mg/L): 7.640
Water Temp (°C): 4.2 Langhier Saturation Indsx:  -8.773 Field Chioride (mg/L): NR
&fr Temp {°Cy  NR Witrite (mg/L as N} MR Fiald Redox (mV): 663
Nitrate + Nitrite {mgfl as B} KR Hydroxide {mg/L as OH): NE Lab, Bissolved Crganic Carbon (img/L): NR
Tatal Kjeldah! Nitrogen (mg/fL as N} NR Lab, Dissolved Inorganic Carbon (mo/L): MR Lab, Total Organic Carbon {mg/L): MR
Total Nitrogen {mg/L as N} MR Acidity to 4.5 (mgfL Cal03) NR Acidity to 8.3 (mgfl CaC03) NR
AS(HID) fugf/t) NR As(V} {ug/L) MR Total Susp Solids {mg/Ly NR
Sampls Condition: CLEAR Nates

Field Remarks: SAMPLES COLLECTED WITH DRONE BOAT; PE(I) = 0.03 MG/L

Lab Remarks:

o mg/ L = milligrams per Liter; pg/L = micrograms per Liter; ft = feet; MR = No Reading in GWIC

Qualifigrs: A = Hydride atomic shsorption; B = Estimated due to interference; H = Exceeded holding time; 3 = Estimated quantity ahove detection limit but

below reporting imit; K = Na+K combined; N = Spiked sampiz recovery not within control limits; P = Preserved sample; 5 = Method of standard additions: 4
= Undetected quantity balow detection imi; * = Duplicate analysis not within controf limits; ** = Sumi of Dissolved Constituents is the sum of major cations

(Na, Ca, K, Mg, Mn, Fg} and anions (HCO3, CO3, 504, C1, 5i02, NO3, F} in mg/L. Total Dissolved Solids is reported as equivalant weight of evaporation residue.

Disclaimer

These data represent the contents of the GWIC datebases at the Montana Bureau of Mines and Geology at the time and date of the retrieval. The information

i considered unpublished and is subjact to correction and review on 2 daily basis, The Bureau warrants the accurate transmission of the data to the original

end user. Retransmission of the data to other users is discouraged and the Bureau claims no responsibifity if the material is retransmitied.
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Montana's Ground-Water Information Center (GWIC) | Analysis Repor...  http://datagwic.mtech.edu/v6/reports/ AnalysisReport.asp?sampleid=. ..

Ground-Water Information Center Water Quality Repart Site Name: BUTTE MINE FLOODING OU BERKELEY PIT LAKE
Report Date: 12/4/2017 0 Water Dusliy dards

Location Information

Sample Id/Site 1d: 225216 / 120678 Sample Date: 13/9/2017 2:28:00 BM
Location (TRS): 03N 07W 18 AABC Agency/Sampler: f;fgfé’ TCOPINL GARY/MCGRATH,
Latiiude/Longitude: 46° 1" 1" N 1312° 30' 48" W Field Number: BERKELEY PIT 200 FT
Datum: NADS3 tab Bater 12/2/2017 1:11:57 PM
Altitude: 4515 LabfAnalyst: MBMG / TIMMER, JACKIE
County/State: SILVER BOW / MT Sample Method/Handfing: GRAB/ ru:0ra:l 0 38
Site Type: MINE Procadure Type: TOTAL RECOVERABLE
Geology: 211BDBT Total Depth (ft): MR
USES 7.5 Quad: BUTTE NORTH SWL-MP (ft): NR
PWS Id: Depth Water Entars (fth NR
Project: MINEFLO, MINEFLO_2002CDMP, MINEFLO-
ACTIVE-ECBED
Major Ion Results
magfl meg/L mgfi meg/L
Calcium (3} 474,230 23664 Bicarhonate (HCO3) NR 0.000
Magnesiun (Mg) 635.900 52.328 Carbonate {C03) NR £2.000
Sodium (Na} 72.510 3.154 Chloride (€0 NR 0.000
Potassium (K) 10.580 0.271 Sulfate (S04) NR 0.000
Iron {Fe) 1.649 0.058 Nitrate {as N} MR 0.000
Manganese (Mn) 283.400 10.318 Fluoride {F} NR 0.000
Sifica (SI02) MR Orthophosphate (as P} NR 0.000
Total Cations 147,939 Total Anions 0.000
Trace Slement Results {(ug/L)
Algminum {(Al): 330,700.000 Cesium {Cs): <1000 U Molybdernum (Ma): 4.620 ] Strontiurn (Sr) 1,240.710
Antimony {Sb): <1.000 U Chromium (O 13.030 Nickel {Ni}: 1,367.660 Thalliure (T} <1.000 U
Arsenic (As): 5.540 Cobalt (Co): 1,788.970 Niobigm (Ni): <1,000 U Thorivm (Th): 25,060
Bariurg (83): 8.250 Copper {(Cu) §1,158.250 Neodymium (Nd): 375.840 Tin (Sa): <1.000 U
Berylium (Be): 74.880 Galfium (Ga): <1,000 U Baliadium (Pd): 24,120 Titapium (T} 111.740
Boron (B): 42,200 Lanthanum (La); 265.540 Praseodymium (Pr): 103.750 Tungster (W) <1.000 U
Bromide {Br): NR Lead (Ph): 19.120 Rubidism (Rb): 57.250 Uranium (U 738,420
Cadrigm (Cd): 2,146,160 Lithitm (Li) 314.68¢ Silver (Ag) NR Vanadium (V) <1.0004
Cerium {Ce); 987.800 Mercury (Hg): 1 Selenium {Se); 23.520 Zinc (Zny: 634,850,000
Zirconturm (Zr): <1.800U
Finld Chemistry and Other Analytical Resuils
**Totat Dissolvad Solids tmgfl):  NR Field Hardness as CaC03 {mg/L): NR Ammonia (mgfL): NR
**Surm of Diss, Constituents (mg/L): NR Hardness as CaC03; 3801.52 T.P. Hydrocarbons {ugfly: MR
Figld Conductivity (urohos): 7350 Field Aikalinity as CaCO3 (mg/L): MR PCP {ug/L): NR
Lab Conductivity (pmbas): AR Alkalinity as Cat03 (mg/L): NR Fhosphorus, TD {myfly: <0.300 U
Figld pH: 4 Ryznar Stabifity Index:  17.548 Field Nitrate {mg/L): AR
Lab pH: MR Sodium Adsorption Ratio:  0.5152 Field Dissolved 02 {mg/L): 6.230
Water Temp (°C): 4.15 Langlier Ssturation Index:  -8.774 Field Chioride (mg/L): MR
Air Temp (°C:: NR Nitrite {mg/L as N): NR Feld Redox (my): 661
Nitrate + Nitrite (mg/L as N)  NR Hydroxide {mg/L as OH): NR Lab, Dissolved Qrganic Carbon (mg/L): NR
Total Keldahi Nitrogen {mg/l. as N} NR Lab, Dissolved Inorganic Carbon (mg/L): NR Laby, Tatat Organic Carbon {mg/L): NR
Tota! Nitrogen (mg/l as &) MR Acidity to 4.5 (mg/L CaC03) MR Acidity to 8.2 {mg/L Cal03) NR
AS{IT) {ug/ly MR As(VY {ug/L) NR Total Susp Solids {mg/L) NR
Sample Condition: CLEAR Notes
Field Remarks: SAMPLES COLLECTED WITH DRONE BOAT, FE(ID) = 0.05 MG/L
Lab Remarks:

Qualifiers: A = Hydride atomic absorption; B = Estimated due to interference; H = Excesded holding time; ¥ = Estimated quantity above datection limit but
balow reporting fimit; K = Na+K combined; N = Spiked sample recovery not within control limits; B = Preserved sample; § = Method of standard additions; U
= Undetected quantity below detection mit; * = Duplicate analysis not within control limits; ** = Sum of Dissolved Constituents is the sum of major cations

{Na, Ca, K, Mg, Mn, Fe) and anions (HCO3, CO3, §04, ¢, Si02, NO3, F) in mg/L. Total Dissolved Sofids is reported as equivatent welght of evaporation residue.

Disclaimer

These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of tha retrieval, The information
is considered unpublished and Is subject to correction and review on a daily basis. The Bureau warrants the accurate transmission of the data to the original
end user. Retransmission of the data to other users is discouraged and the Bureau claims no responsibility if the material is retransmitted.
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Montana's Ground-Water Information Center (GWIC) | Analysis Repor...  httpi//datagwic.mtech.edu/v6/reports/AnalysisReport.asp?sampleid=...

Ground-Water Information Center Water Quality Report Site Name: BUTTE MINE

Report Date: 12/4/2017

Location Information

0 WY by

FLOODING QU BERKELEY PIT LAKE

Sample Id/Site Id: 325217 7 120678 Sample Date: 11/9/2017 2:50:00 PM
Location (TRS): 03N O7W 18 AABC Agency/Sampler: m{;f ICOPINL, GARY/MCGRATH,
Latitude/longitude: 46° 17 17 N 112° 30" 48" W Field Number: BERKELEY PIT 450 FT
Datuny: NADE3 Laby Date: 12/2/2017 1:11:57 P
Altitude: 4615 Lab/Analyst: MBMG / TIMMER, JACKIE
County/State: SILVER BOW / MT Sample Method/Handling: GRAB / a2l racl fud fag
Site Typer MINE Procedurs Type: TOTAL RECOVERABLE
Geglogy: 211BDBT Total Depth {7t NR
USGS 7.5 Quad: BUTTE NORTH SWL-MP (ft): NR
PWS Id: Depth Water Enters (ft): NR
Praject: MINEFLO, MINEFLO_2002CDMP, MINEFLO-
ACTIVE-ECBED
Major Ton Results
mgit eyl mg/l meg/L
Calciun {Ca) 459.360 23421 Bicarbonate (HCO3) MR 0.000
Magnasium (Mg) 627.520 51.639 Carbonats {CO3) MR 0.000
Sodium {Na) 73.890 3.214 Chigride (Ch) NE 0.000
Potassiurn (10 10.840 0.277 Sutfate (S0O4) NR 0.000
Iron {Fe) 2250 0.081 Nitrate {as N) NR 0.000
Manganese (Mn) 280.050 10,194 Fluoride (F) NR 03.000
Silica (Si02) NR Orthophosphate {as P) MR 0.000
Total Cations 146,241 Total Anions 0.000
Trace Element Resulis (ug/L)
Aluminum (Al 326,225.000 Casium {Cs): <1000 U Molybdenum (Mo): 5.118 Strontium (5rp 1,216.170
Antimony (Sb): «1.000 U Chromium {Cr): 13.050 Nickef (Ni):  1,381.140 Thallium (Ti): <1.000 U
Arsenic (As): 7.760 Cobalt (Co): 1,750.640 fgiobium (Nb): <1.000U Therium (Th): 27.480
Barium (Ba): 8.500 Copper (Cu): 59,653,430 Neodysrium (Ndy 373.220 Tin {Sn): <1000 U
Berylfium {Be) 78.740 Gallium {Ga): <1.000 4 Palladium (Pd): 26,530 Titanium {Ti}: 111.280
Boron (B): 40,240 Lanthanem (Lay 259.800 Praseodymium (Pr); 99,120 Tungsten (W) <1.000 4
Bromide (Br): NR Lead (Pb): 17.330 Rubidium (Rb): 56.480 Urarsiurm (U): 703.850
Cadmium (Cd): 2,082,500 Lithium () 303.880 Silver {(Ag): NR Yanadium (V) <1.000 U
Ceriumn {Ce}: 955,250 Mercury (Hg): MR Selenium (Se): 21.010 Zing (Zn): 628,750.000
Zirconium {Zr): 40603
Field Chemistry and Other Analytical Results
**Total Dissolved Solids (mg/L): MR Field Hardnzss as Call3 (mg/L): R Ammonia (mg/L): NR
*¥Surp of Digs. Constituents (mg/L), NR Hardnass as CaC03: 375486 T.P. Hydrocarbons (pg/Ly: MR
Field Conductivity {umbos): 7370 Field Alkalinity as CaCl3 (mg/L): NR PCP {ug/L): NR
Lab Conductivity {grmhos);  NR Alkalinity as CaC03 {mg/L): MR Phosphorus, T {mg/L): <0.300U
Field pH: 4.02 Ryznar Stability Index:  17.5%7 Fleld Nitrate (mg/L): NR
fabpH: NR Sodium Adsorption Ratio:  0.5255 Field Dissolved 02 [mg/L): £.250
Water Temp (°C): 415 Langlier Saturation Index:  -8.778 Field Chloride (mg/L): NR
Afr Temp (°C): NR itrite (ma/L as N): MR Field Redox (mV}: 665
Witrate + Nitrite {mgy/l. as N} NR Hydroxide {mg/L as OH): NR lab, Dissolved Organic Carbon {mg/L): NR
Total Kjeldah! Nitrogen fmg/Las N)  NR Lab, Dissolved Inorganic Carbon {mgjfL): NR Lab, Total Organic Carbon {mg/L): NR
Totad Nitrogen {mig/l as N)  NR Acidity to 4.5 (magfl CaC03) NR Acidity to 8.3 (mg/L C3L03) MR
AS(HIL) (ug/ly NR As(V) (ugil} NRE Total Susp Solids (mg/L) NR

Sample Condition: CLEAR Notes
Field Remarks: SAMPLES COLLECTED WITH DRONE BOAT; FE(ID) = 0.07 MG/L

Lab Remarks:
Explanation: mg/L = milligrams per Liter; pg/L = micrograms per Liter; £t = feet; MR = No Reading in GWIC
Qualifiers; A = Hydride atomic absorption; E = Estimated due to interference; H = Excesded holding time; 3 = Estimated quantity above detection Hmit but
helow reporting limit; K = Na+K combined; N = Spiked sample recovery not within control limits; P = Preserved sampie; § = Method of standard additions; U
= Undetected quantity below detection Himit; * = Duplicate analysis not within controf limits; ** = Sum of Dissolved Constituents is the sum of major cations
(Mg, Ca, K, Mg, Mn, Fe) and anlons (HCO3, CO3, S04, T, §i02, NO3, F) in mg/L. Total Dissolved Solids is reported as equivalent weight of evapuration residue.
Disclaimer
These data represent the contents of the GWIC databases at the Montana Bureau of Mines and Geology at the time and date of the retrieval. The information
is considerad unpublished and is subject to correction and review on a daily basis. The Burgau warrants the accurate transmission of the data to the original
end user. Retransmission of the data to other users is discouraged and the Bureau claims no responsibifity if the material is retransmitted.
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