WHARF RESOURCES (U.S.A.), INC.
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January 26, 2011

Sarah Eggebo

District Conservationist

Belle Fourche NRCS Field Office
1837 5th Ave.

Belle Fourche, SD 57717

Re:  Proposed Seed Mix for New Permit Reclamation Plan.
Dear Ms. Eggebo,

As per my email and your response on January 4, 2011, I need a letter from you
indicating that we conferred on the selection of our final seed mix for reclamation of the
proposed area affected by the area we are proposing to permit for mining. I have
attached the final seed mix table along with a table showing the nurse seed mix that will
be used in conjunction with the final seed mix during reclamation.

If you have any questions please feel free to contact me at 605-584-4155.
Sincerely

(R Wasde N
Ron Waterland

Environmental Manager
Wharf Resources

10928 Wharf Road » Lead, South Dakota 57754-9710
Telephone (605) 584-1441 « Fax (605) 584-4184



WHARF RESOURCES (U.S.A.), INC.

Whait Reclamation Seed Mix

Final Reclamation Seed Mix

Species Pounds PLS/ACRE
Alfalfa

White Dutch Clover
Slender Wheatgrass
Thickspike Wheatgrass
Hard Fescue

Timothy

Western Wheatgrass
Russian Wildrye
Canada Bluegrass
Pubescent Wheatgrass
Blanket Flower
Black-eyed Susan
Rocky Mt. Penstemon
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Nurse Crop Seed Mixture
(*PLS = Pure Live Seed)

Species Pounds PLS*/ACRE
Spring Wheat 40
Siberian Millet 7
Annual Ryegrass 4
TOTAL 51

10928 Wharf Road e Lead, South Dakota 57754-9710
Telephone (605) 584-1441 e Fax (605) 584-4184



United States Department of Agriculture

ONRCS

Natural Resources Conservation Service
1837 5™ Ave S Helping People Phone: (605) 892-3368, Ext. 3

Belle Fourche, SD 57717 Help the Land Fax: (605) 892-6189

January 31, 2011

Ron Waterland
Environmental Manager
Wharf Resources, Inc.
10928 Wharf Road
Lead, SD 57754-9710

Dear Ron,

| received your letter and the final seed mix for the proposed reclamation site. | approve the
seed mixture. | believe that the seeding mixture will provide adequate cover.

Please contact me at (605) 892-3368, Ext. 3 if you have questions or need further clarification
on this matter.

Thank you.

Sincerely,

Sarah Eggebo
District Conservationist
Belle Fourche Field Office

The Natural Resources Conservation Service provides leadership in a partnership effort to help people
conserve, maintain, and improve our natural resources and environment.

An Equal Opportunity Provider and Employer
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Wharf Resources (USA), Inc.

January 13, 2021

Ms. Roberta Hudson

SD DENR

Minerals & Mining Program
Joe Foss Building

523 East Capitol Avenue
Pierre, SD 57501

RE: Wharf Exploration Notice of Intent Application Completeness Review

Dear Bobbie:

Wharf received DENR’s completeness review (dated December 29, 2020) of the Exploration
Notice of Intent application that Wharf submitted on December 16, 2020. Please see Wharf’s
responses to the outstanding items below:

1. SDCL 45-6C-8(2): Provide a reclamation timetable and seed mix approved through the
Lawrence County Conservation District.

e Please see attached email response from Justin Boerboom with NRCS for
approval of Wharf’s seed mix. Wharf also spoke to Mitch Faulkner from NRCS
with regard to species adaptability in the Black Hills. In addition, please see
attached email from Victor Tuschen with NRCS for approval of the EXNI
reclamation timetable.

2. SDCL 45-6C-9: The map provided contains excellent information but does not meet the
requirements established under this statute.

¢  Wharf has attached an updated map which includes known wells, waterlines, and
buildings, encompassing an area % mile from the proposed drill area. Proposed
drill collar locations were removed for clarity.

3. Isit one hole per drill pad or is there a potential for additional drill holes over 2007 If so,
what may be the maximum number of drill holes? (from DENR email 12/29/20)

e Wharf typically plans one hole per pad in accessible terrain. One additional hole
could be drilled on a pad at a different orientation in the interest of minimizing
disturbance on steep slopes.

Please contact me at 605-584-4134 if you have any additional comments or questions.

Sincerely,

.

-

Kenan Sarratt
Sr. Geological Engineer

10928 Wharf Road e Lead, South Dakota 57754-9710
Telephone (605) 584-1441 « Fax (605) 584-4188



Allen, Amy

From: Boerboom, Justin - NRCS, Sturgis, SD <justin.boerboom®usda.gov>

Sent: Monday, January 4, 2021 9:19 AM

To: Allen, Amy

Cc: Tuschen, Victor - NRCS, Belle Fourche, SD; Westlake, Andrea - NRCS, Belle Fourche, SD
Subject: RE: Wharf Seed Mix

Attachments: Coeur Wharf Seed Mixtures.pdf

Hello Amy,

First off, the species in the mix you sent me should work as a general recommendation. If you would like to get a more
site specific recommendation please work with Andrea or Victor. | cc’d them on this email so you have their contact
information. I’'m no longer in the DC position in Belle Fourche and for future recommendations Victor should be able to
help you out. Thanks,

Ju&tz'n ﬁoerﬁoom

Resource Unit Conservationist, NRCS

Hills Resource Unit (Belle Fourche/Rapid City/Sturgis/Wall)
Sturgis Field Office

2202 Main Street

Sturgis, SD 57785-1338

605-347-4952 ext. 3018

Cell: 605-920-8206

From: Allen, Amy <aallen@coeur.com>

Sent: Wednesday, December 30, 2020 7:08 AM

To: Boerboom, Justin - NRCS, Sturgis, SD <justin.boerboom@usda.gov>
Subject: RE: Wharf Seed Mix

Hi Justin,

I'm reaching out again to confirm that Wharf's seed mix is suited for reclamation at the mine site. DENR would like NRCS
confirmation for reclamation likely to occur in 2021 and beyond. | have attached our most recent quote from Foothills
Seed that details both our nurse crop and permanent seed mixture.

Thanks for your help,
Amy

&2 COEUR WHARF"

Amy Allen | Sr. Environmental Compliance Coordinator

Coeur Wharf | 10928 Wharf Road | Lead, SD 57754

t: 605.584.4112 | aallen@coeur.com

NYSE: CDE | www.coeur.com

Notice of Confidentiality: The contents of this e-mail message and any attachments are confidential and are intended solely for addressee. This
transmission is sent in trust, for the sole purpose of delivery to the intended recipient. If you have received this transmission in error, any use,
repraduction or dissemination of this transmission is strictly prohibited. If you are not the intended recipient, please immediately notify the sender
by reply e-mail or phone, and delete this message and its attachments, if any.

1



Allen, Amy

From: Tuschen, Victor - NRCS, Belle Fourche, SD <victor.tuschen@usda.gov>
Sent: Wednesday, January 13, 2021 9:10 AM

To: Allen, Amy

Subject: RE: Reclamation Timeline

Amy,

This reclamation timeline looks good for NRCS. For the planting times the seeding window would be best in Early Spring
Prior to May 15™. If that window doesn’t work the next best option would be to dormant seeding. These dates give the
best growing conditions to Cool season grasses and also allows for warm season grasses in the mix.

Thank you

Victor Tuschen

District Conservationist
USDA-NRCS

1837 5t Ave

Belle Fourche, SD 57717

Office: 605-892-3368 (ext. 3075)
Cell: 605-667-0022

From: Allen, Amy <aallen@coeur.com>

Sent: Wednesday, January 13, 2021 8:35 AM

To: Tuschen, Victor - NRCS, Belle Fourche, SD <victor.tuschen@usda.gov>
Subject: Reclamation Timeline

Hi Victor,
As discussed on the phone, | have copied below the snip from Wharf's EXNI application that addresses our reclamation
timeline. Please let me know if you have any further questions and/or if the timeline as presented is suitable to NRCS.

Thank you for your help!

-Amy



In prepating this Reclamation Pisn, please address each item in detail, ollowing SDCL 45-6C-8 and 4560-8 Also, refer to
the reclamation standards outlined under SDCL 458C-27 through 458C-34, SDCL 45-6D-33 through 45-80-39. and the
state’s hole piugging regulations &3 delaifed under ARSD 74:11.

1) Describe the type of reclamation the operator propeses to achieve in the reclamation of the affecled land.

iyhar w 86 8 backnoe, loader, and/or buldazer as necessany, 10 conduct the earthwork requned
for raclarmation Atter shopnag aod lepsoiing & complate Whar! sl sepd the attected Bnd batl
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|

21 Provide a proposed fimetable for seeding and replanting indicating when and how the reciamation plan will be
implemented. Such timetabie shall be developed after consulbing with the County District Conservattionist as to the
nature of the soils and native vegetation in the azea of the proposed operation. These recommendations shall be
{cllowed, if any are provided, and copies of all comespondence shall be provided to the Depaniment
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Amy Allen | Sr. Environmental Compliance Coordinator
Coeur Wharf | 10928 Wharf Road | Lead, SD 57754
t: 605.584.4112 | aallen@coeur.com

NYSE: CDE | www.coeur.com

Notice of Confidentiality: The contents of this e-mail message and any attachments are confidential and are intended solely for addressee. This
transmission is sent in trust, for the sole purpose of delivery to the intended recipient. If you have received this transmission in error, any use,
reproduction or dissemination of this transmission is strictly prohibited. If you are not the intended recipient, please immediately notify the sender
by reply e-mail or phone, and delete this message and its attachments, if any.

This electronic message contains information generated by the USDA solely for the intended recipients. Any
unauthorized interception of this message or the use or disclosure of the information it contains may violate the law and
subject the violator to civil or criminal penalties. If you believe you have received this message in error, please notify the
sender and delete the email immediately.
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April 7, 2008

Carol Koerner

Environmental/Governmental Affairs

Wharf Resources

10928 Wharf Road

Lead, SD 57754

RE: Technical Revision to Revise the Forage Production Performance Criteria for the
Postmine Land Use of Woodland Grazing

Dear Ms. Koerner:

Staff review has been completed on the technical revision submitted January 17, 2008 and
supplemental information submitted January 22, February 19 and 27, and April 3, 2008. The
technical revision would allow Wharf to revise the forage production performance criteria at the
Wharf Mine for the postmine land use of woodland grazing. Based on our review, the
department grants conditional approval for the technical revision. This approval is contingent on
Wharf complying with the following conditions:

1. The useable forage production criteria listed on page 9 in the February 19, 2008 revision
to the “Revegetation Monitoring and Bond Release Program” document will be one of the
criteria used by the department to determine whether areas are eligible for reclamation
liability release. Wharf shall insert the new forage production criteria into the
Reclamation Performance Criteria document with the American Eagle information during
the next update.

2. Wharf shall submit a map showing revegetation units and sampling locations at least 30
days prior to sampling.

3. Wharf shall notify the department at least 10 days prior to the commencement of
vegetation sampling.

This letter serves only to approve the above-mentioned technical revision. This letter in no way
is to be construed as agreement to, or approval of, any plans associated with the project.



If you have any questions, please feel free to contact me.

Sincerely,

Eric Holm

Natural Resources Engineer
Minerals and Mining Program
Telephone: (605) 773-4201

FAX: (605) 773-5286
E-mail: eric.holm@state.sd.us

cc:  Mark Keenihan, Rapid City Regional Office
Stan Michals, Game, Fish, and Parks



WHARF RESOURCES (USA) INC.

REVEGETATION MONITORING (SECTION |) / BOND RELEASE (SECTION II) PROGRAM

By:
CEDAR CREEEK ASSOCIATES, INC,
Fort Collins, Colorado

(970) 223-0775

January, 2008

Revised February, 2008



WHARF RESOURCES (USA) INC.
REVEGETATION MONITORING (SECTION |) / BOND RELEASE (SECTION Il) PROGRAM

Section L. Site-S ific Procedures fo toring of eget e Facilities

1.0 Introduction

Reclamation moniioring includes several elements including the monitoring of vegetation
establishment, plant community composition, and soil stability,. This document describes the
revegetation evaluation procedures to be used by Wharf Resources (USA) inc. (Wharf) for
monitoring and analysis of vegetation establishment (revegetation} of permitled disturbances.
These procedures support the process leading to eventual financial guarantee or assurance

release in accordance with permit requirements for documentation of successful revegstation.

It is the intent of Wharf to establish a reasonable and effective program 1o track the progress
of revegetation on areas generally closed to active ming operations. This program will track
progress both during the period of vegetation establishment and development (approximately 3 to
4 years after planting) and during the period thatl follows (after 4 years) until the financial
assurance is released. When implemented, this "plan” will provide a scientifically defensible
means to determine when units of reclaimed land have met reclamation success criteria and can
be identified as “ready for sursty and liability release” {releasabls}). The procedures will also
identify those areas, or substantive portions of areas, that are not responding sufficiently to be

releasable.

2.0 Revegetation Monitoring Procedures

2.1  Step One — Organization of Existing Information

The first step in the overall monitoring process is to collect and organize all existing
information regarding each unit of currently revegetated land. A revegetated unit consists of a
defined area based on management criteria {e.g., areas with common revegetation procedures,
initiation times, defined functions such as a waste rock area, or areas with other unigue
designations or segregation). Often, segregation will be made based on slope, aspect, change of
revegstation technique or practice, or other informational basis. Necessary information includes
mapping, to document the extent of applied procedures with respect io the permit area and all
applied revegetation specifications as indicated on an “as-built” sheet (illustrated below). Once all
currently existing revegetated units have been documented in this manner, an “as-built” sheet will

be completed for each new revegetated unit forward.

CEDAR CRERE ASSOUIATES, INC. Page 1 Wharf Resources {USA), Inc, Bond Release



Example “As Bulit” Sheet

IRevegetaﬂon Unit IUnit Code
Locabion of Unit:
Reclamation Supervisor: Revegetstion Contracion: Unlt Acreage:
Topography: Isoll Amendments:
Aspedt: I % Stovo: How Applied:
Subsuriace Material:
Regrading Holes: When:
__[Firet Pass Included:
[¥opsoli: Yes / No Seed Mix / Fediizer / Muleh / Tackiiar
Depth of topsoll | Mo/r of Placement: Pass inchided:
Surfwe.Preperatlon: Seed Hix / Fediifzer / Mulch / Tackilier
Fertllizer:
Alt. Growth Media: . Yes/Nao . Matenal Applied Lbs/Ao.
Depth of AGM: { Ma/Ye of Placement:]
Surace Preparation:
Seeding 7 Planting:
Bource of Seed Mix: Tshrub Plantings (Tubelings) Mulch:
Method of Application: Method of Application: Materlnl Applied Lbs/Ae.
Mix Name: Acreage Applied To:
WMIN: When Applied:
1Species Seeded: |bs of PLS Species Planted: Total Humber
: Tackifier:
Waterisi Appiied Lbs/Ac,
OPTIONAL Growth Medla Sample Resulis
Paramet D-12" 12- 24"
il
Total: [} {E. Cond.pmmcurn;
15AR o,
{Other Motes: [CEC
% Org. Mat.
THON ypm)
Hy ppm}
P tpowy
| L.
[Potasn
Juime
feecos
)
fre e
| LY.
| L.
[
Jha ey
=)
_ Tolal: 0.00 180 pey
[Fost-Flanting Trestment: S om
Surfecs Treatments: fsangcn)
% Sand
.. Supplementat Fesiifizer: %Sl
% Ctay
Other: [Texture

CEDAR CRERK ASSOCTIATES,Inc.  Page 2 Wharf Resources {USA), Inc. Bond Relsase



2.2 Step Two - Monitor Existing Revegetated Units

Existing revegetated units should be evaluated and assessed for expressed conditions and
“raleasable” status. |n this regard, Year 2 monitoring protocols {see Step Four below) would be
implemented on all exésting revegetated units as deemed necessary. Resultant data would be
analyzed and interpreted and recommendations proftered with regard 1o these units as discussed

for the overall protocol.

2.3  Siep Three - Slte Reviews

it is anticipated that site reviews of revegetation by the agencies will become a regular event
as concurrent reclamation matures and becomes releasable. It is Wharf's proposal that such site
revisws be scheduled during the late Spring / early Summer following sampling for release of any
given revegetated unit as opposed to a visit prior to sampling. In this manner, any areas
unsuitable for release will be identified by Wharf and have treatment plans developed prior to

review by the agencies.

An opportunity will be provided to agency representatives for field review of areas which
have met reclamation success criteria and are ready for parlial or complete release. Any
remaining concems can be discussed and addressed at this time. W substantial work
requiremenis remain, submittal for release can be postponed until subsequent evaluations

support moving ahead with the process.

24  Step Four — Revegetation Monitoring Scheduie

With the exception of existing revegetated surfaces, revegsiation efforts will be subjected 1o
the following monitoring proceduras during post-planting Years 1, 2, and 3. For revegetated units
older than 3 years that have not been identifisd for release, a protocol for Post-Year 3 monitoring
will be implemented to provide a means to ensure against adverse impacts to reclamation {e.g.,

weed infestation, overgrazing, etc.).

241 Year 1 Monitoring

During the first growing season following seeding, a revegetated unit will be subjected to a
relatively brief evaluation to docurnent plant establishment. This evaluation consisis of a qualitied
observer traversing the subject area and evaluating vegetation establishment. Approximately 1
hour of qualitative review time per 50 acres will be expendsd. During the traverses, the observer
will note, among other items: 1) poor seedling emergence, 2) pervasively weak or stressed

seedlings, 3) indicators of soil fertility problems, 4) noxious weeds or invasive plant infestation, 5)

CebAR CREEE ASSCCIATES, INC. Page 3 Wharf Resources {(LJSA), Inc. Bond Release



evidence of unintended livestock grazing, 6) excessive erosion, 7) evidence of acid formation, 8)
evidence of structural instability (stress fractures, piping, etc.), 9) “pockets” of the aforementioned,

and 10) any other similar revegetation / reclamation related problems.

In addition to this qualitative evaluation, the surveying observer will collect semi-quantitative
samples to document the emergent density of seeded species. This procedure will occur as
follows. For areas less than 10 acres in size, a total of 5 samples will be collected, For areas
between 10 and 100 acres in size, a total of 10 samples wili be collected. For areas between 100
and 500 acres in size, a total of 20 samplss will be collected. Finally, for areas larger than 500
acres in size a total of 30 samples will be coliected. Each sample will consist of a group of five 1-
ft* quadrats distributed in an unbiased manner. The number of emergent plants rooted within the
perimeter will be recorded accordingly into one of six classes: perennial grass, perennial forb,
shrub, tree, annual grass, or annual forb, This procedure typically takes 2 to 3 minuies per
sample point (5 quadrats) yet yields valuable information on the success of the seeding effort.
Efforts that result in less than 1 perennial emergent per it* are considered 1o be poor and may
need remediation. Efforts exhibiting 1 to 2 perennial emergents per #t? are considered to be fair,
while 3-4 perennial emergents per fi* are considered good. Finally, 5 or more perennial

emergents per ft® are considered to be very good to excellent seeding efforts.

The revegetated unit should also be circumnavigated on foot with a sub-meter GPS to field
delineate the unit boundary. In this manner, any discrepancy between planned and actual area of
revegstation will be documented. However, this activity is optional depending on the veracity of
planned vs. actua! rectamation.

The results of the qualitative and semi-quaniilative survey will form the basis for
recommendations for any future needs of the revegetated unit. For most efforts it is anticipated
that a recommendation to proceed fo Year 2 monitoring will be made. Other possibie
recommendations include:

1. Allow additional ime for seed to emerge and re-evaluate using Year 1 Protocols.

2. Reireat all or parts of a unit by reseeding, fertilizing, weed control efforts, addressing acid
generation or stability concerns, etc. An important concaept that must be kept in mind is that
precipitation is not always favorable for revegetation efforts in any given year, just as occurs
for agricultural practices. Also, species, growth form and depredation by granivores, mold
and fungus will be reviewed. Therefore, as indicaled above, & second growing season is
occasionally necessary to achieve the desired seedling emergence. If however, after two
growing ssasons emergence is still unsatisfaclory, reseeding may be necessary.

CEDAR CREEE AssqciaTes, Inc. Page 4 Whart Resources (USA), In¢. Bond Release



2.4.2 Year 2 Monltoring

During the second growing season for a unit that is progressing as expected, evaluation wil
consist of a rapid quantitative evaluation of ground cover to document the level of progression.
This effort will entail a qualified observer systematically establishing “ground cover” sampling
transec!s across the revegetated unit at the following sampling intensity:

Units less than 10 acres 5 Transects Units from 100 to 500 acres 20 Transecis
Units from 10 to 100 acres 10 Transects Units greater than 500 acres 30 Transects

These transects will be systernatically distributed as opposed to being randomly distributed,
In this application a systematic distribution of samples is superior because it ensures sample
representation from across the entire reclaimed unit. Also, this procedure better accounts for
heterogeneous expressions of mulliple seedings or revegetation conditions by "forcing" a
patterned distribution of samples which minimizes sample bias resulting from vegetated pockets
being either entirely missed or overemphasized. This “lorced” distribution also facilitates a

second overall look at the revegetaited unit for the Year 1 qualitative parameters noted above.

Ground cover transects will consist of 10-meter long 100-intercept “line-point transects”
(“point-intercept transects”). The sampling methods are described in Section 1l entitled: Site-
Specific Standards for: Deterrnination of Successiul Revegetation and Subsequent
Financial Guarantee or Assurance Release for Mined or “Mine-Related” Areas. As routinely
documented in the heavily regutated coal industry, this methodology, using modern laser
instrumentation, facilitates the coliection of the most unbiased, repeatable, precise, and cost-
effective” ground cover data possible.

Depending on the resulis of data analyses and interpretation from the quantitative survey,
appropriate management recommendations will be generated for the unit. For most efforts, it is
anticipated that a recommendation to proceed to Year 3 - bond release sampling will be
forthcoming. Other possibie recommendations include:

1. Allow additional time for ithe establishing community to mature and then re-evaluate using
Year 2 Protocols.

2. Retreat all or parts of a unit by reseeding, fertilizing, weed contro! efforts, addressing acid
generation or stabitity concerns, etc.

Y n typical revegetation, transects compleled with laser instrumentation can be implemented by an
experienced obsetver at a rate of 6 oz 7 transecls per man-hour of effort with a range of 4 to 9 transects
depending on the diversity of vegstation and size of the revegetated unit.

CEpaR CRREK ASSOCIATES, INC. Page 5 Wharl Resources (USA), inc. Bond Release



if conditions are such that a particular revegetated wunit is not quite ready for release, a
recommendation will be made to monitor the unit in Year 3 using Year 2 procedures to provide
verification that the unit has achieved ‘releasable” status. Thereafter, the revegetated unit should
be re-monitored on a 2-year cycle using Year 2 protocols to facilitate detection of vegetative
changs, either desirable or undesirable, until managerial or operational considerations allow for a

unit to be sampled for release.

2.43 Year 3 Monitoring

Year 3 is typically the first year of potential eiigibility for demonstration of reclamation
success and application for release of financial guarantees. if Year 2 monitoring has suggested
that a revegetated unit may be releasable and managerial / opsrational / other” considerations so
indicate, then release sampling may be initiated as described in the section entitled: Site-
Specific Standards for: Determination of Successful Revegetation and Subsequent
Financial Guarantee or Assurance Release for Mined or “Mine-Related” Areas. As
indicated above, If an area is not managerially or operationally ready for release, monitoring using
Year 2 protocols should occur in subsequent years to verify the status of the unit and insure that
no additional work needs 0 occur.

25 Step Five —Prepare Monitoring Report

Following collection of monitoring data; a monitoring report will be prepared. This report will
present the results of monitoring data analyses and any management recommendations. The
report will provide a detailed description and exhibition of the methodology utilized to facilitate
implementation of an identical protocol in subsequent years by independent observers. Resulis
will be presented and described, by segregated unit {Ireatments and/or reclamation units in each
area) in text, tabular, and as possible graphic form to aid interprelation by reviewers. For
example, comparisons with standards (shown as a "threshold value”) will {acilitate immediate

comprehension of a reclaimed unit's status.

In addition to recommendations relating to financial assurance release, additional
recommendations resulting from the monitoring program may include: recommendations to
modify revegetation procedures and/or seed mixtures for future revegetation areas,
recommendation for weed control and recommendations regarding future grazing management.

* Additional reclamation performance criteria must also indjcate that a vnit of land is releasable before
formal procedures can be initiated, These criteria are listed in Wharf’s Reclamation Performance Criteria
(March 2001) documentation and include standards for topics such as “slope stability on waste rock, spent
ore, and heap leach pads; and whether surface and ground water quality parameters are compliant.

CrDAR CREER Associares,Inc.  Page 6 Wharl Resources (USA), Inc. Bond Release



A summary section will be developed as a portion of this report that includes an overall
compendium and map exhibiting the revegetation status of all reclaimed areas. Field data will be

included in appendices to the report.

CEDAR CRERE ASSQCIATES, INC. Page 7 Whar Resources (USA), Inc. Bond Release



Section -  Site-Specific Protocols for: Determination o ful R etation an
Subse nt Financial Guarantee or Assurance Release for Mined or “Mine-Related”

Areas

1.0 Introduction

This document details sampling and analysis procedures and the revegelation success
criteria as proposed by Whar! Resources (USA), Inc. (Wharf} for evaluation of reclamation of
mine-related disturbances. These criteria and protocols are developed in accordance with prior
permitting documentation or sound scientific principals where modifications appear to be

necessary.

2.0 Revegetation Success Evaluation

Consistent with the requirements of DENR Permits 356, 434, 435, and 464, revegetation
success at the Wharf Mine will be evaluated by the following:

+ Comparison o standards representative of the pre-existing vegetation community(s)
a’k/a “Reclamation Performance Criteria;

* Plant species present in, and/or resulting from, the proposed (and planted) seed
mixes; and

* The post-mining land use (primarily woodiand livestock grazing with secondary
incidental use by wildlife).

Baseline vegetation surveys as well as adjacent area observation indicate that pre-mining
vegetation communities at the Wharf Mine were dominated by ponderosa pine dominated
woodlands, Occasional subdominant types include while spruce and aspen woodlands. Minor
communities include 1) talus slopes or rock oulerop (~ 5% of the permit area) and 2) herbaceous
meadows (~2% of the permit area). Because these communities ware in apparent equilibrium,
and arguably ‘late seral’ ecological staius, certain allowances must be made when comparing
these to early seral plant communities developing after reclamation treatment otherwise

comparisons would be sclentifically invalid.

Totat vegetative cover, composition, and camying capacity are imporiant factors in
determining the success of revegetation efforts. However, of primary importance to reclamation
success is the achievement of soil stabilization. Without soil stability, revegetation efforts may
regress along the successional continuum and thereby preclude the achievement of long-term
land use goals. If revegetation success criteria are achisved as detailed later in this section, it
can be reasonably assumed that soil stability will be achieved as well.

CEDAR CREEE ASSCCIATES, INc,  Page 8 Wharf Resources (USA), Inc. Bond Release



The fong-term goal of rectamation efforts at the Whari Mine is to establish self-sustaining
biotic systems with appropriate ecological resistance and resilience. This does not necessarily
mean that the reclaimed! area will exactly replicate the surrounding vegetation communities, but
that it will successfully support the designated post-mining land uses (woodiand grazing). In
general, it would be an undesirable condition that ihe reclaimed area match exacily the
surrounding vegetation communities, since community diversity adds significantly to the overall
wildlife and habitat diversity of the area. The seed mixtures designated by the reclamation plan
include & significant cormponent of species native to the region, with limited introduced species
that are designed to previde interim soil stability and forage value. The seed mixes conlain a
complement of grasses, forbs, shrubs, and trees to provide estabiishment of a diverse plant
community within the reclaimed areas. Plant species used in the seed mixtures are generally
drought tolerant, promote evapo-transpiration of soil moisture, and will provide forage for livestock

and wildlife.
3.0 Revegetation Success Criteria

Although the goal of the reclamation program is to return the permit area to a self-sustaining
ecosystemn that stabilizers the soil, primary revegetation success will be assessed against a
performance standard for both current annual production (carrying capacity) and vegetative
ground cover. Revegetaiion efforts will be considered successful when standards have been met

for two consecutive years following planting efforts.

3.t Vegetative Ground Cover Criterion

Live vegetative ground cover must meet the following criterion:

+ The total vegetative ground cover {exclusive of listed noxicus weeds) in the
revegetated unit equals or exceeds a lixed standard of 40 _percent {as currently
exists in permitting documents).

3.2 Useable Forage Production Criterion
The Wharf Reclamation Plan establishes a goal of revegetation as follows: “Beclaimed jand

must support a livestocls carryi i uivajent to that of the sur di rea...”. “The

carrying capacity is determined by the useable forage production of the land” under a given set of

climatic circumsiances. fore, in years of belo verage precipitation, useable forage
production shall be at least 180 pounds per acre (ADB or air-dry basis). In vears of average
o , , . . s of
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The determination of average vs. above average vs. below average will be made based on
the recorded precipitation over the past 59 years (1948 — 2007) from the NOAA station in Lead,
South Dakota whereby an average of 28.9 inches of precipitation has been observed. Where
precipitation from September through the following August is within about 20% of 28.9 inches,
then precipitation will be assumed to be average (60% of years). If precipitation over this period
is about 20% above 28.9 inches (34.7 inches) or more, then above average conditions will be
assumed (20% of years). |f precipitation over this period is about 20% below 28.9 inches (23.1

inches) or less, then below average conditions will be assumed (20% of years).

Lead. So. Dak, Preciphislion | By Scason) 1948 - 200/

Inchios of Beecipitotion

Weater Yeers (Scptembier - August)

The determination of “useeble forage” shall be based on the average percent palatability of
individual plant taxa (for consumption by cattle) based on ihe following publication:

Uniied States Dept. of Agriculiure, U.S. Forest Servige. 1937. Check List,
Palatability Table and Standard Symbol List of Colorado and Wyoming
Range Plants. Rocky Mountain Forest and Range Experiment Station, Fort
Collins, Colorado. June 16, 1937. 41 pp.

“This compilation represents both a revision and an expansion of ‘Palatabilities of

Colorado and Wyoming Range Plants found in the 1936 Forage Inventory' . “The
addition of spacies which occur on the national forests has greatly extended the list.
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This list applies specificaily to Golorado and Wyoming and in general to the Black Hills
of South Dakota and to the western one-fourth of Kansas and Nebraska.”

Although somewhat dated, this publication is still one of the best compilations of the
"usability” or “palatability” of forage planis available for the determination of specific estimates of
carrying capacity. Additional internet sources (U.S. government plant data bases) may be used
in a similar manner for certain “introduced” species that are often found in reclamation mixes. For
example, alfalfa can be readily assumed to exhibit approximately 80% paiatability, if not more.

3.21 revious ard

Prior to the informaiion compiled within this document, the success criterion proposed for
Wharf's “useable forage production” was a generically derived 800 pounds per agre {(ADB). It
seems apparent that this value was based on the presumption that 50% of the total estimated
production (1600 Ibs per acre) occurring largely on small grasslands in the vicinity of the project
area was “useable” and that this value represented the entirety of Wharf's disturbance foolprint,
This “ballpark” reascning exhibils two fundamental misunderstandings that substantially elevale
the success criterion beyond that which would have resulied given a more specific and narrowly-

defined reasoning process.
3.2.2 Determination of Revised Standard

The first misunderstanding alluded io above involves the fact that native grasslands
{reasonably estimated to exhibit 1600 pounds per acre total production) are not representative of
the entire baseline area disturbed by Wharf, but rather only an estimated 2% of the pre-mining
acreage. “Affected land must have the capability to support a livestock carrying capacity that is
equivalent to that of the surrounding area...” not just one type in the surrounding area.
Fortunately, Wharf requested Mr. Thomas Quinn, District Conservationist of the NRCS in 2000 to
review several example baseline areas in the vicinity of the Wharf Mine and make estimates of

the production.

In this regard, Mr. Quinn made the following qualified estimates that appear to be both
correct and reasonable (see Exhibit 2 — Letter from Thomas Quinn to Kim Schuitz - 9/19/00):

Grass dominated baseline areas (2 sites) — 1600 pounds of total production.
Shrub/herbaceous dominated baseline area (1 site) — 1200 pounds of total production.
Woodland dominated baseline areas (1 site) — 700 pounds of tolal production.

Rock Qutcrop dominated baseline areas (1 site) — 0-100 pounds of total production.
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Exhibit 2- Letter from Thomas Quinn to Kim Schultz 9/19/2000

USDA United States Nalural Resources Belle Fourche Service Genter

e Department of Conservation 1847 57 Avenue, S

s Agriculiuse Service Belle Fourche, SD 57717-2086
{605) 892-3365 -~ Ext. 3

9-19-00

Kim Schuitz

Environmental Coordinator

Whar{ Resources

Lead SD 57754

Dear Kim,

1 apologize for taking so leng to finish this report of my findings from the fild survey
that 1 conducted with you and Carol Koemer on 6-14-2000. The field survey that we conducted
was to determine the livestock catrying capacity and the average production Jevels of the
surrounding areas. We did visual surveys of the Perkins area, LAC cabin area, Micro-Tower area
and Deer Mountain. At each area, we stopped and 1 walked through undisturbed areas and
visually estimated pounds of production. At the Perkins area, there was approximately 1600 Ibs
of total forage in the form of grass species, clover, forbs and shrubs. Using a 50% level of use,
there was approximately 800 ibs. of usable forage, At the LAC cabin area, there were more
shrubs and forbs and less prass. 1 estimated 600 Ibs of usable forage (1200 Ibs.total) in the open
areas and 350 1bs. usable (700 lbs.total) in the heavier timber. In the Micro-Tower area, we
found lots of sedges, Kentucky bluegrass, some ricegrass and Timothy, forby and shrubs on the
lower parts of the slopes. ‘The upper parts of the slopes were bare Tock ontcrop and pine litter. I
estimated 800 Ibs. usable forage (1600 Ibs. total production) on the lower parts of the Jandscape,
and 0-100 Ibs. usable forage in the rock cutcrop areas. We found a Jot of disturbed areas on the
Deacr Mountain sites that we surveyed, Smooth bromegrass had become established, which
increased production to approximately 1000 Ibs. usable forage (2000 Ibs. total forage
production). Becauss of the presence of Smooth Bromegrass on this site, 1 don’t feel that it is
representative of a native site in that geologic formation.

Carrying capacities or forage production is extremely variable in the northern Black Hills,
due to extreme variations in rainfall and other weather conditions from one year to the nex(. The
survey that 1 conducted followed 2 winter that was warmer and drier than normal, but Spring
1ains were about average.

Thomas G. Quinn
District Conservationist
USDA-NRCS

Belte Fourche, 8D 57717

The Natural Rescurces Conservation Sendce works hand-n-hand with the Amencan
peopla 10 consarve naturet resowrces on private lands.

AN EQUAL OPPORTUNITY EMPLOYER
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To more accurately compute the average (or weighted) total production for the “surrounding
area”, each of Mr. Quinn’s estimates needs to be weighted based on the acreage or percent of
original baseline area occupied by each community type. In this regard, and based on bassline
mapping, grassland meadow areas occupied about 2% of the pre-mine area. Shrub / herbaceous
areas were not mapped (i.e., did nol exist in sufficient size 1o form a map unit), and rock outcrop
areas occupied about 5% of the pre-mine baseline area. The remaining 93% of the baseline area
exhibited mature woodland communities, either Ponderosa pine, white spruce, or aspen

dominated.

Therefore, using Mr. Quinn’s qualified estimates of tolal production and the aforementioned
community composition of pre-mine baseline areas, the following calculation results in the fotal

weighted production to be expected from the “pre-mine baseline area” or “surrounding area”.

Grasslands = 1600 total pounds/ac x 2% = 32 weighted pounds / ac.
Shrublands = 1200 total pounds/ac x 0% = 00 weighted pounds / ac.
Rock Qutcrop = 100 total pounds/ac x 5% = 5 weighted pounds / ac.
Woodlands = 700 total pounds/ac x 93% = 651 weighted pounds / ac,

Average pre-mine baseline area total production = 32 + 0 + 5 + 651
= 688 total weighted po ac.

The second misunderstanding is simply that the “rule-of-thumb” propartion (60%) used to
determine the useable forage component of total production is typically erronecus when applied
o “woody" communities such as woodlands or shrublands. This 50% “rule-of-thumb” is more
typically applicaﬁle to open prairie {grasslandl communities. Therefore, a less simplistic
calculation is apposite. Since cattle are the targset post-mining livestock category, the assumption
of 50%, or even 60%, useable forage for the life form of grasses would be reasonably acceptable.
However, a large portion {typically 80% or more) of the composition of the "surrounding area’s”
native vegetation is comprised of forbs and shrubs that exhibit only 10% (or less) useable forage
for cattle. If sheep were the consideration for post-mining livestock, than the reverse ratio

between grasses and forbs would be necessary.

Even though less than 20% of the tolal production of average woodland communities is
composed of grasses, there are circumstances (e.g., aspen communities) where the grass
contribution to total production can be as much as 50 o 680%. Therefore, to be conservative, the
assumption will be made that 60% of the composition (by weight) of total production will be due 1o
grasses and 40% will be due to forbs and shrubs. Given this more refined life-form “composition”,

the overall astimate of the percent useable forage for communities in the area of the Whar! mine

CEDpAR CREER ASSCTIATES, INc.  Page 13 Wharl Resources (USA), Inc. Bond Release



would conservatively be estimated at 40% of total production, not 50%. This conservative, yet
more refined and accurate value is determined as follows:
Assume 60% of the composltion {by weight} is grasses and 40% Is forbs and/or shrubs.

Assume 60% of grasses are useable forage, and 10% of forbs and shrubs are usabls.
Average useable forage would then be: (0.6 x 0.6) + (0.4 x 0.1) = 0.36 + 0.04 = 40%.

Applying this value to the estimate of 1600 pounds of tolal forage for native vegetation would
result in a gross total useable forage value of 640 Ibsfac. However, as explained above, the 1600
pounds of total forage is only applicable to & small percentage of the pre-mine acreage. The
weighted pre-mine total production was determined to be 688 pounds per acre. Therefore,
utilizing the revised value of 40% to modify the total weighted production (688 pounds per acre)
resuits in the more correctly determined value of 275 useable pounds per acre (ADB). Although
Mr. Quinn indicated that “Spring rains were about average” prior to his field estimates of total
production on June 14, 2000, the aforementioned NOAA-based precipitétion chart shows that an
average year (with a wet winter and spring) had actually occurred (28.24 inches of precipitation
fell from September, 1999 through August of 2000 in comparison to the overail average of 28.89
inches over the 53 year history). Therefore, the value of 275 useable pounds per acre should
apply for normat-year situations. To calculate a “dry-year” pregipitation standard and a “wet-year”
precipitation standard, typical NRCS “rules-of-thumb” could again be employed. However, rather
than again use such “rules-of-thumb”, Cedar Cresk has data specifically on-point from the
Rosebud Mine iocated in southeastern Montana {only 200 miles distant} in an area of Ponderosa

pine savannah.

Data coliected by Cedar Creek over a period of aimost two decades has resulted in
development of a regression curve that provides a reasonably strong leve! of prediction (¥ =
0.72). Calculation of the expected production for a 20% reduction as well as a 20% increase in
precipiation from normat values results in production values that increase 45% from dry to normal
years, and 20% from normal to wet years. Therefore, application of these relationships to
Wharl's normal-year standard (275 pounds/ac) would result in a dry-year useable forage standard
of 190 pounds per agre (276 / 1.45) (ADB), Similarly, Wharf's wet-year standard would calculate
10 330 pounds per acre of useable forage (275 x 1.2) (ADB).

4.0 Bevegetation Evaluation Procedures

Monitoring and eventual evaluation will involve sampling of ground cover and current annual
production within each revegetated unit under consideration for financial guarantee or assurance

release (and at least 3 years of age). Species diversily information will be calculated from the
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ground cover data and presented for informational purposes. Sampling for ground cover will be
accomplished utilizing the point-intercept procedure along transecls of 100 intercepts each,
preferably using modern instrumentation (e.g. lasers ar oplics). Sampling for production wiil be
accomplished by standard harvest techniques from within quadrats of specific dimensions (0.5m
x 1.0m) or 0.5m%

41  Sampling

The first step of the vegetation sampling procedure is to obtain ground cover and production
data from each revegetated unit to be evaluated. A revegetated unit consists of a defined area
based on management criteria, such as areas with common revegetation procedures and
initiation times, areas with a defined function such as a waste rock facility, or areas with other
unique designations or managerial implication. Sampling will occur approximately during the
peak standing biomass period of the year (late summer) and sampling locations will he
determined utilizing a systematic (bias-iree} method with a random start!. This systematic
procedure also provides proportionate representation from across each reclaimed unit for
additional characteristics such as aspect, slope, elc

4.1.1 Sample Site Location.

The systematic procedure for sample location in a revegstated unit will occur in the following
stepwise manner. First, a fixed point of reference will be selected for the area to facilitate location
of the systemalic grid in the field. Second, a systematic grid of appropriate dimensions will be
selected to provide a reasonable number (e.g., 20 or 30) of coordinate intersections that could be
used for the initial set of sample sites. Typically & minimum of 20 samples is collected from each
management unit. Third, a scaled representation of the grid will be overlain on field maps of the
target unit extending along north/south and east/west lines or other appropriate direction. Fourth,
the inilial placement of this grid will be implemented by selection of two random numbers (an X
and Y distance) to be used for locating the first coordinate from the fixed point of referencs,
thereby making the effort unbiased. Fifth, where an excess number of potential sample points
(grid intersections) is indicated by overlain maps, the excess will be randomly chosen for

elimination uniess it is later determined that additional samples are necessary to meet sampls

1 Systemalic sampling (with random initiation} is superior to other sample distribution procedures
because it forces representation from across the reclaimed unit. It accounts better for heterogeneous
expressions of multipla seedings or revegetation conditions by *farcing" a patterned distribution of samples.
This method thus minimizes the risk that significant pockels will be either entirely missed or
overemphasized.
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adequacy. If additional samples are needed, the eliminated potential sample sites will be added
back in revarse order untii enough samples have baen collected. Sixth, utilizing compass and

pace techniques or a handheld GPS, the sample points will be located in the fisld.

4.1.2 Ground Cover Determination.

Ground cover at each co-located sampling site will be determined ulilizing the point-intercept
methodology as iliustrated In Exhibit 1. This methodology will be applied as follows: First, a
transect 10 meters in length will be extended from the starting point of each sample site toward
the direction of the next site to be sampled. Then, at each one-meter interval along the transect,
a “laser point bar”, “optical point bar” or 10-point frame will be situated vertically above the ground
surface, and a set of 10 readings recorded as io hits on vegetation (by species), litter, rock
(>2mm), or bare soil. Hits will be determined at each meter interval as follows:

1. When a laser point bar is used, a battery 6f 10 specialized lasers situaled along the bar

at 10-centimeter intervals will be activated and the variable intercepted by each of the
narrow (0.02") focused beams will be recorded {see Exhibit 1);

2. | an optical point bar is used, intercepts will be recorded based on the item intercepted
by fine crosshairs situated within each of 10 oplical scopes located at 10-centimeter
intervals.

3. If a 10-point frame is used, sharpened needles will be used to determine intercepts at 10-
centimeter intervals. Care will be taken to NOT record “side touches” on the pins as this will
result in overestimation error.

The following sampling rules should apply during data collection. Intercepts wilt be recorded
for the first {typically highest) current annual (alive during the current growing season) plant part
intercepted without regard to underlying intercepts or attachment to a living base. Otherwise, the
intercept will be litter, rock or bare soil. Rock intercepls are based on a particle size of 2 mm or
larger (NRCS definition) otherwise it would be classified as bare soil. To distinguish between
current year senescent plant material and litter (including standing dead), the following rule
should apply: 1) if the material is gray or faded tan it should be considered litter; and 2) if the
material is bright yellow or beige it should be considered current annual (alive) and recorded by

species. On occasion, experience with non-conforming taxa may override this rule.

When using laser or optic instruments during breezy field conditions, the observer should
consistently utilize one of the following techniques for determining a hit: 1) record the first item
focused upon that is intercepted by the narrow lassr beam or cross-hair; 2) wait a few moments
and record the item intercepted for the longest time, or 3) block the wind and record the intercept,
When using a pin frame, the cbserver must wait for the wind to subside.
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Ground Cover Transect
{Set-up poinis at 1-meier intervals)

Laser/ Point-inlercept Bar
{Intercepts at 10 cm intervals -
note path of "beams” for " hits"
on ground cover)

Note; 10 sel-up poinis per
transect with 10 intercepls
per sel-up point results in

100 Intercepts per transect |

0.5 nP Production Quadrat /

{Situated to the side fo

avofd trampling of vegoltation). |
Quadral is also used for species
Frequency Evaluation.

; Potential 2nd flip of quadrat /
SS"tmr‘t’;e S;,te oy 10T highly variable types
{Starting Folnl) - resufts would be divided by 2)

Revegetated
7 Unit
N

Focused Beam {0.02' spot)
{Special A for Daylight Visibility)

Hit recorded as to item/species

[ -
D
Grid -
gand‘%m”:( & ’:_;//’I
oordinates ——
ta Fix Grid ~ ;"; d Point of
elgrence
Systemallc Sample Site {e.g. Fence Corner)
Location Procedure

Exhibit 1
Sampling Procedure at a Systemalic Sample Site Location
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With regard to gaps in the overstory, the point-intercept procedure nalurally corrects for
overestimations created by 2-dimensional areal (quadrat) or 1-dimensional finear {line-intercept)
techniques. In this regard, the O-dimensionai point is extended along a line-of-sight until it
“Intercepis” something that is then recorded. Frequently points simply pass through overstory

gaps until a lower plant pan, litier, rock or bare scil is encountered.

Regardless of instrument, a total of 100 intercepts per iransect will be recorded resuiting in 1
percent cover per intercept. This methodology and instrumeniation (excepting the 10-point
frame) facilitales the colfection of the most unbiased, repsatabls, precise, and cost-effective

ground cover data possible.
41.3 Petermination of Current Annual Procduction

At each co-located sample site, current annual production will be collected from a 0.5 m2
quadrat frame placed 900 to the right {clockwise) of the ground cover transect to allow avoidance
of vegetation trampled by Investigators during sample site location —~ see Exhibit 1. From within
each quadrat, all above ground current annual plant growth within the vertical boundaries of the

frame will be clipped and bagged separately by species.

Shrub production will be estimated by clipping a typical leadsr {by species) and counting all
remaining Jeaders of the species in the quadrat. If only & small portion of a shrub is encountered
the entire current annual production will be collected. Similarly, if only a very small amount of a
given species occurs within a quadrat (e.g., < 2 grams), it may be estimated and recorded

directly. Care must be made to note whether the estimate is green weight or dry weight.

All production samples wili be returned to the lab for oven drying and weighing. Diying will
acour at 105° C until a stable weight is achieved (usually after 24 hours). Samples will then be re-
weighe'd to the nearest 0.1 gram. Because the success standard(s) are presented on an Air-Dry
Basis (ADB), resulting Oven-Dry Basis (ODB) sampling data must be converted to be
comparable. In this regard, oven-dry data will be increased b or of 11% (typical rule-of-
thumb conversion between ADB and ODB data).

4.1.4 Sampling Adequacy.

Because the protocol calls for co-locating a production sample with each ground cover
transect (see Exhibit 1), a determination of sample adequacy is only deemed necessary for the

ground cover variable. Because of the co-location, there will be a minimum of 20 samplss for
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each management unit. If ground cover requires more than 20 samples for ground cover

adequacy, then there will be an equal number of production samples collected.

In this regard, ground cover data collection {and co-located production quadrats) will
continue within each discrete management unit until a statistically adequate sample has been
obtained. Adequacy of sampling will be achieved when, for each unit, the number of samples
aciually collected (n} provides a lavel of precision that is within 10% of the true mean (i) with 90%
confidence (Nmy), 1.8., when ngins N, and ny, is calculated as follows:

2 2 -
n =(s)/(01F)

= the number of actual samples collecled with a minimum of 20 in each unit;
= 1-tailed value from the ¢ distribution for 90% confidence with n-1 degrees of
freedom;

s 2= the variance of the estimate as calculated from the initiai samples;
X = the mean of the estimate as calculated from tha initial samples.

where: n
1

As indicated above, this formula provides an estimate of the sample mean to within 10% of
the true population mean (i) with 90% confidence. Calculations of the mean and variance will be
based on "total vegetation ground cover” exclusive of litter. Furlhermore; a minimum sample size
of twenty (20) will be collected from each discrete revegetated unit. If the initial 20 samples do
not provide an adequate estimate of the mean (e.g., the inequality above is false), additional
samples will be collected until the inequality is satisfied. However, in nb case will more than 40

ground cover transects be collected in any given sampling unit.
4.2 Comparison Process

After adequate ground cover sampling, the comparison process will be initialed by
calculating the mean ground cover value {excluding listed noxious weeds) for each revegetated
unit. The test for revegetation success for ground cover will be considered acceptable if the

statistically adequate sample mean is greater than or equal to the constant 40%.

With regard to production, the mean current annual production (excluding listed noxious
weeds) for each revegetated unit will be compared against the appropriate standard depending
on whether the sampling year is determined to be a dry year, normal year, or wet year with regard
to incident precipitation. The comparison will be made on an “Air-Dry Basis” (ADB) to one of the
following three standards:
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Dry Year 190 pounds of useable produclion (ADB)

Normal Year 275 pounds of useable production (ADB)
Wet Year 330 pounds of roduction (ADB

The determination of “the percent usable forage” will be made as indicated in Section 3.2 above
and/or based on the proportions of the various species as indicated by an analysis of composition
from the ground cover data. For example, the USDA (1937) indicates that the following taxa
exhibit palatability’s (usability) as indicated:

Agropyron dasystachyum 80%

Agropryron smithii 75%
Poa pratensis 75%
Agropyron cristatum 70%
Koeleria cristata 60%
Melilotus officinalis 35%
Linum lewisii 10%
Alriplex canescens 20%
Arlemisia tridentata 10%
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CEDAR CREEE ASSOCIATES, INC,

5586 Overhill Dr. Fort Collins, Colorado 80526 (970) 223-0775

April 6, 2011
Mr. Ron Waterland
Environmental Manager
Wharf Resources (USA), Inc.
10928 Wharf Road
Lead, South Dakota 57754

Re: Fertilizer rates for revegetation at the Wharf Mine
Dear Ron:

As we’ve discussed on occasion in the past, application of fertilizer is not recommended for
revegetation at the Wharf Mine when native species are seeded into replaced topsoil that was either
direct hauled or replaced from a topsoil salvage pile. This recommendation is based on significant
observation over the past few years at both your operations as well as a multitude of others around the
West. We (as well as most other reclamation professionals) have observed that two negatives tend to
occur with fertilization. First, annual invaders (early seral weeds) are given a significant competitive edge
and usually take full advantage of the additional nutrients, especially nitrogen. Artificially enhanced
populations of such weeds slows the germination and establishment of desirable taxa, leads to weed
control issues, or both. Second, diversity of desirable species is harmed because the more aggressive
species, especially when given additional nutrients, take advantage and are able to outcompete less
aggressive taxa. We have found repeatedly that native species are well adapted to dealing with lower
nutrient and/or natural nutrient circumstances and therefore, are provided with the competitive advantage
(when fertilizer is not used). It takes a little longer for thick stands of herbaceous species to develop, but
when they do, they are more diverse and far more resilient to perturbation. Therefore, unless replaced
growth media is extremely poor in nutrient content (i.e., something other than topsoil or subsoil),
supplemental fertilizer will tend to do more harm than good to the reclaimed plant community.

If you have any additional questions on this or another reclamation-related matter, please don’t
hesitate to ask.

Sincerely,
CEDAR CREEK ASSQOCIATES, INC.

?f‘éz@ .Z»/i/ﬁm

Steven R. Viert
Principal
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MIDDAKOTA
VEGETATION MANAGEMENT

35920 CANHAM PLACE
MILLER, SD 57362
ANDREW CANHAM JACK DOOLITTLE
605-853-3287 orR  605-530-8089 605-852-2869 or 870-0130
April 26, 2011
Dear Ron,

Attached is the report for the Wharf Mining Area Noxious Weed Control. Our company specializes in Noxious
Weed Management including chemical application, GPS mapping and GIS applications, grant writing, and
researching,

Our company has worked with Wharf Mines since 2003. Invasive non-native weeds have decreased in both
density levels and infestation areas. Canada Thistle, Hounds Tongue, Mullen, St. Johns Wart, Tansy were the
main weeds of concern. Knapweed and bi-annual thistles were located in various areas with small infestations.
With the introduction of new herbicides and aggressive application methods we have decreased the noxious
weeds immensely. Application timing is very critical due to the elevation, various weed species, and growth
rates of those species. A spring/early summer application followed up with a fall application offers the widest
window of opportunity for best control.

If you have any questions please feel free to call me af 605-853-3287 - Cell: 605-530-8089 or my partner Jack
Doolittle at 605-852-2689 - Cell: 605-870-0130.

Sincerely,

(o Lt~

Andrew Canham and Jack Doolittle
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North Foley
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Ross Valley
Lower Reliance
Upper Reliance
33 Vertical
Portland
A Frame
TRF
False Bottom Creek
Deadwood Creek
Cleopatra Creek
Main Road

Richmond Hill Road
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AREA WEEDS TREES/SHRUBS APP. COMMENTS
METHOD
Warbonnet St. John's Wart, None -- however Steep slopes, This has been a Milestone
Topsoil Tansy, C. Thistle, | to the SW by the | hose and reel problem area Herbicide @ 7
Mullen old school there and hand work. | however this area | ounces
were new trees has been totally Escort XP
planted changed. Herbicide @ 1.5
ounces
Liberate Surfactant
@ 1 quart per 100
gallons water
North Foley C Thistle, Tansy, | Established trees | ATV’sand This area has Milestone
' Mullen around the outside | Hand changed in the past | Herbicide @ 7
2 years. ounces
Escort XP
Herbicide @ 1.5
ounces
Liberate Surfactant
@ 1 quart per 100
gallons water
Juno C. Thistle, Tansy, | Est. trees to the ATV’s and hand | Some areas are Milestone
Muilen north and east difficult to access | Herbicide @ 7
from the mine side. | ounces
Access was Escort XP
attained from the Herbicide @ 1.5
outside rd. ounces
Liberate Surfactant
@ 1 quart per 100
gallons water
Land Fairly clean Up by the roads Hand, ATV This area needs Milestone
Application attention towards Herbicide @ 7
the road and office. { ounces
Escort XP
Herbicide @ 1.5
ounces
Liberate Surfactant
@ 1 quart per 100
gallons water
Plant Pad C. Thistle, Tansy, | None Hand, ATV Behind the pads Milestone
Scotch Thistle, and office area Herbicide @ 7
Mullen inside the fence ounces
Escort XP

Herbicide @ 1.5
ounces

Liberate Surfactant
@ 1 quart per 100
gallons water




Liberate Surfactant
@ 1 quart per 100
gallons water

A Frame Scattered weeds Established trees | ATV’s Maintained in the Milestone
yard Herbicide @ 7
ounces
Escort XP
Herbicide @ 1.5
ounces
Liberate Surfactant
@ 1 quart per 100
; gallons water
TRF C. Thistle, Tansy, | Established trees ATV’s Large area, weeds | Milestone
Scotch Thistle, around the outside scattered Herbicide @ 7
Mullen, Leafy and some within throughout ounces
Spurge the area Escort XP
Herbicide @ 1.5
ounces
Liberate Surfactant
@ 1 quart per 100
gallons water
False Bottom C. Thistle, Tansy, | Established trees | ATV’s Large area, weeds | Aquatic 2-4D 2
Creek Scotch Thistle, around the outside scattered qts
Mullen, Leafy and some within throughout
Spurge the area
Deadwood Fairly clean Aquatic 2-4D 2
Creek qts
Cleopatra Creek | C. Thistle, Tansy, | Established trees | ATV’s and Large area, weeds | Aquatic 2-4D 2
Scotch Thistle, : Hand scattered qts
Mullen, Leafy throughout, steep
Spurge slopes and riparian
area
Main Road C. Thistle, Tansy, ATV’s weeds scattered Milestone
Scotch Thistle, throughout Herbicide @ 7
Mullen, Leafy roadside ounces
Spurge Escort XP
Herbicide @ 1.5
ounces
Liberate Surfactant
@ | quart per 100
gallons water
Richmond Hill | C. Thistle, Tansy, ATV’s Large area, weeds | Milestone
Rd Scotch Thistle, scattered Herbicide @ 7
Muilen, Leafy throughout ounces
Spurge Escort XP

Herbicide @ 1.5
ounces

Liberate Surfactant
@ 1 quart per 100
gallons water




Ross Valley

C. Thistle, Tansy,
St. John’s Wart,
Mullen

Small trees in
designated areas

Hand, limited
ATV

Thick by the roads,
large rocks, steep
and terraced. Ross
Springs area is
heavily infested

Aquatic 2-4D 2
qts around ponds
and Annie creek
drainage
Milestone
Herbicide @ 7
ounces

Escort XP
Herbicide @ 1.5
ounNces

Liberate Surfactant
@ 1 quart per 100
gallons water

Lower Reliance

Hounds Tbngue,
Mullen, C. Thistle

Small trees in
designated areas

Hand, limited
ATV

Thick by the roads,
large rocks, steep
and terraced

Annie Creek needs
to be rechecked

Milestone
Herbicide @ 7
ounces

Escort XP
Herbicide @ 1.5
ounces

Liberate Surfactant
@ 1 quart per 100
gallons water
Milestone
Herbicide @ 7
ounces

Escort XP
Herbicide @ 1.5
ounces

Liberate Surfactant
@ | quart per 100
gallons water

Upper Reliance

Hounds Tongue,
Mulien, C. Thistle

Small trees in
designated areas

Hand, limited
ATV

Thick by the roads,
large rocks, steep
and terraced
Access is hard.

Milestone
Herbicide @ 7
ounces

Escort XP
Herbicide @ 1.5
ounces

Liberate Surfactant
@ 1 quart per 100
gallons water

33 Vertical

Hounds Tongue,
Mullen, C. Thistle

Some trees and
shrubs

Hand, limited
ATV along
roads

East side heavily
infected

Milestone
Herbicide @ 7
ounces

Escort XP
Herbicide @ 1.5
ounces

Liberate Surfactant
@ 1 quart per 100
gallons water

Portland

C Thistle, Mutlen

Established trees
outside fence

ATV’ s on
outside

Not much spray
activity

Milestone
Herbicide @ 7
ounces

Escort XP
Herbicide @ 1.5
ounces
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5230 AIRPORT ROAD

SPEARFISH, SOUTH DAKOTA 57783
VEGETATION MANAGEMENT PRODUCTS / VEGETATION MANAGEMENT CONSULTING

(866G) 642-3800 Office Toll Free {605) 642-3800 Office
(605) 642-3784 Fax Line {605) 645-1636 Bill’s Mobile Phone

April 25,2011

Mid Dakota Vegetation Management
Attn: Andy Canham

Miller, SD

SUBJECT: WARF/GOLDEN REWARD MINE SPRAYING

Andy,
Here are my recommendations for the sites and weeds at Warf/Golden Reward mine.

Streamline Herbicide @ 6 ounces per acre -
Liberate Surfactant @ 1 quart per 100 gallons

This would work on all listed weeds on all sites, has no haying and grazing labeling as of yet but
they should have no livestock running around the mine.

Costs per acre = $35.25 per acre on the Streamline
=$1.00 per 15 gal. Load for Liberate

Approximate total costs per acre = $36.25 per acre on the fow to $40.25 per acre on the high.

You would need this program for sure on the Leafy Spurge sites as Streamline will do a better job
on the Leafy Spurge then other products.

I you want you could use this program on all sites that do not have Leafy Spurge on them.

Milestone Herbicide @ 7 ounces
Escort XP Herbicide @ 1.5 ounces
Liberate Surfactant @ I quart per 100 gallons water

Costs per acre = $16.50 per acre for Milestone
= $13.50 per acre for Escort XP
=$1.00 per 15 gal. Load for Liberate

Approximate total costs per acre = $31.00 per acre on the low to $36.00 per acre on the high
“BUT” you will have to go back and do the Leafy Spurge later or use something added into the
mix to get the Leafy Spurge as this mix will not get the Leafy Spurge.



If you have any questions please contact me at any of the above numbers.
Sincerely,

William “Bill” Walker
Territory Manager

CPS / Timberiand Division
SD, ND, NE, IA
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STATE NOXIOUS WEEDS

Leafy spurge (Euphorbia esula)
Canada thistle (Cirsium arvense)
Perennial sow thistle (Sonchus arvensis)
Hoary cress (Cardaria draba)

Russian knapweed (Centaurea repens)
Purple loosestrife (Lythrum salicaria)

SD Distribution map
SD Distribution map
SD Distribution map
SD Distribution map

SD Distribution map
SD Distribution map

Page 1 of 1

Salt Cedar (Zamarix aphylla, T. chinensis, T. gallica, T. parviflora and T. ramosissima) SD Distribution

map

STATE DECLARED PESTS

Gypsy moth (Lymantria dispar)

LOCAL NOXIOUS WEEDS

Bull thistle (Cirsium vulgare)

Absinth wormwood (4rtemisia absinthium)
Musk thistle (Carduus nutans)

Plumeless thistle (Carduus acanthoides)
Puncturevine (Tribulus terrestris)

Scotch thistle (Onopordum acanthium)

St. Johnswort (Hypericum perforatum)
Spotted knapweed (Centaurea maculosa)
Chicory (Cichorium intybus)

Common Burdock (Aretium minus)
Common mullein (Verbascum thapsus)
Common tansy (Zanacetum vulgare)
Poison Hemlock (Conium maculatum)
Dalmatian toadflax (Linaria dalmatica)
Yellow toadflax (Linaria vulgaris)
Houndstongue (Cynoglossum officinale)
Diffuse knapweed (Centaurea diffusa)
Giant Knotweed (polygonum sachalinense)

LOCAL DECLARED PESTS

SD Distribution map
SD Distribution map
SD Distribution map
SD Distribution map
SD Distribution map
SD Distribution map
SD Distribution map
SD Distribution map
SD Distribution map
SD Distribution map
SD Distribution map
SD Distribution map
SD Distribution map
SD Distribution Map
SD Distribution Map
SD Distribution Map
SD Distribution Map

SD Distribution Map

Mountain pine beetle (Dendroctonum ponderosae)

==Integrated Weed Management | Weed Bio-Control &

hitp://www.state.sd.us/doa/das/moxious. htm

6/24/2008
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Canada Thistle
Cirsium arvense (L.) Scop.
Sunflower family (Asteraceae)

NATIVE RANGE
Temperate regions of Eurasia

DESCRIPTION

Canada thistle is an herbaceous perennial with erect stems
17-4 feet tall, prickly leaves and an extensive cresping
rootstock. Stems are branched, often slightly hairy, and
ridged. Leaves are lance-shaped, irregularly lobed with
spiny, toothed margins and are borne singly and alternately
along the stem. Rose-purple, lavender, or sometimes white
flower heads appear from June through October, generally,
and occur in rounded, umbrella-shaped clusters.

The small, dry, single-seeded fruits of Canada thistle, called achenes, are 1-1% inches long and have a feathery structure
attached to the seed base. Many native species of thistle occur in the U.S., some of which are rare. Because of the
possibility of confusion with native species, Canada thistle should be accurately identified before any control is attempted.

ECOLOGICAL THREAT

Natural communities that are threatened by Canada thistle include non-forested plant communities such as prairies,
barrens, savannas, glades, sand dunes, fields and meadows that have been impacted by disturbance. As it establishes
itself in an area, Canada thistle crowds out and replaces native plants, changes the structure and species composition of
natural plant communities and reduces plant and animal diversity. This highly invasive thistle prevents the coexistence of
other plant species through shading, competition for soil resources and possibly through the release of chemical toxins
poisonous to other plants.

Canada thistle is declared a "noxious weed" throughout the U.S. and has long been recognized as a major agricultural
pest, costing tens of millions of dollars in direct crop losses annually and additional millions costs for control. Only recently
have the harmful impacts of Canada thistle to native species and natural ecosystems received notable attention.

5 DISTRIBUTION IN THE UNITED STATES

i - Canada thistle is distributed throughout the northern U.S., from northern
California to Maine and southward to Virginia. It is also found in Canada, for
which it was named. Canada thistle has been identified as a management
problem on many national parks and on preserves of The Nature Conservancy
in the upper Midwest, Plains states, and the Pacific northwest.

HABITAT IN THE UNITED STATES
Canada thistie grows in barrens, glades, meadows, prairies, fields, pastures,
and waste places. It does best in disturbed upland areas but also invades wet

areas with fluctuating water levels such as streambank sedge meadows and

wet prairies.

BACKGROUND 7

Canada thistle was introduced to the United States, probably by accident, in the early 1600s and, by 1954, had been
declared a noxious weed in forty three states. In Canada and the U.S., it is considered one of the most tenacious and
economically important agricultural weeds, but only in recent years has it been recognized as a problem in natural areas.

S 20 May 2005 R o
Plant Conservation Alliance’s Alien Plant Worlting Gro
#eeds Frone TWild: Alien Plant Tuvaders of Natural Areas
http://www.aps.gov/plants/alien/
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Hounds-tongue - Cynoglossum officinale

Hounds-tongue

Cynoglossum officinale L.

Family: Boraginaceae, Borage
Genus: Cynoglossum

Description

- General: coarse, single-stemmed biennial, 30-120 cm tall,

| B SIS  FOa

leafy to the top, softly long-hairy throughout, from taproots.
@ Leaves: forming a large basal rosette in the 1st year, In
the 2nd year alternate, the lowermost ones oblanceolate or
narrowly elliptic, tapering to the stalk, 10-30 cm long overall
and 2-5 cm wide, the others stalkless and more oblong or
lanceolate, numerous, only gradually reduced upward.

8 Flowers: many on several long, 1-sided branches from
the upper leaf axils. Mature flower stalks curved-spreading.
Sepals broad, blunt-tipped, 5-8 mm long in fruit. Corolla dull
reddish-purple, broadly bell-shaped, the limb about 1 cm

wide or a little less, the fornices protruding, broadly rounded.

The anthers seated about at the corolla throat.

Flowering time: May-July.

S Fruits: 4 nutlets, 5-7 mm long, ovate, descending-
spreading, forming a broad low-pyramidal fruit, remaining
attached to the style above even after drying, covered with
short, barbed prickles.

Distribution

A weed in disturbed sites, especially along roadsides, in
most parts of MT. Native of Europe, now well established in
N. America.

_JI% Medicinal plant: see below.

Page | of 2

Contents

Identification

English Names Index
Scientific Names Index

Family Index




Common tansy - Invasive species; Minnesota DNR Page | of 2
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Common tansy (Tanacetum vulgare)

P 1

Description:

Appearance: Perennial herbaceous plant, 3' tall, up to 5' in shaded areas,
and erect. A single stem branches extensively toward the top into short
stems forming a flat-topped cluster of numerous button-like flower heads;
plants have medicinal properties.

Leaves: Alternate, pinnately compound (leaflets arranged on both sides
of a common stalk), irregularly lobed. Leaves become smaller towards the
top of the stalk, and are strongly aromatic when crushed.

Flowers: Bright yellow daisy-like discs up to 0.5" wide, lacking rays,
blooming from July through October.,

Seeds: Numerous tufted seed dispersed by wind and water.

Roots: Spreads vegetatively forming new plants from even small root
fragments.

Ecological Threat:
s Common tansy is wide spread across most northern United States
and Canadian provinces.
m It is still cultivated in gardens and is common along roadsides and
abandoned farmyards in northern Minnesota and along the north

shore of Lake Superior. South sloping open areas are most
vulnerable.

u It was introduced to the United States from Europe for medicinal
and horticultural purposes.

= Common tansy is on the MDA Secondary noxious weeds list in
Minnesota. :

Control Methods:

Grazing

Tansy is distasteful and even toxic to some grazing animals, however,
one source claims that sheep graze it and are not affected

Chemical
Spot-spraying with selective broadleaf herbicide such as clopyralid,



Spotted Knapweed Page 1 of 1

Description

Spotted knapweed generally is a short-lived perennial, reproducing solely by seeds. Seeds
are brownish, less than 1/4 inch long, notched on one side of the base, with a short tuft of
bristles at the tip. The seeds may germinate from spring through early fall. Seedlings
emerging in the fall often overwinter as a rosette of leaves, resuming growth again in the
spring (Figure 1). The plant grows 2 to 4 feet tall and bears alternate, pale green leaves
which are 1 to 3 inches long. Leaf margins of the lower leaves are divided and smooth while
the surface of the leaf is rough. The upper leaves are linear in shape. Stems are erect and
rough, with slender branches. Numerous flowers are produced from early July through
August. Flowers are pink to light purple and are borne on tips of terminal or axillary stems
(Figure 2). The flower petals are surrounded by stiff, black-tipped bracts, giving the flower
head a spotted appearance (Figure 3). Spotted knapweed can be distinguished most easily
from Russian knapweed (a long-lived perennial of the same genus) on the basis of floral
characteristics. Russian knapweed flowers are smaller than those of spotted knapweed and
do not have black mottling on the flower bracts.

4 Figure 1. Spotted knapweed -- Rosette.

F
S
&

- |Figure 3. Spotted knapweed -- Flowering plant, notice
~ |black-tipped flower bracts.




Musk thistle Page 1 of |

Musk thistle (Carduus nutans)

Roots: Fleshy taproot.

Stems: Erect, 2-4 feet tall, spiny winged, highly branched.
Leaves: Alternate, serrated, no hairs, spiny.

Seed: Tufted, spread by wind, the only means of reproduction.

Flowers: Rose purple or may be white, 2 inches wide or wider, tend to lean over or nod, solitary on
stem.

Origin: Eurasia.
Poisoning: None.

= e>Musk thistle bio-control &6

Return to Plant Protection Program
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Common Mullein
Verbascum thapsus L.
Figwort family (Scrophulariaceae)

NATIVE RANGE
Europe and Asia

DESCRIPTION

Common mullein, also known as wooly mullein, is an erect herb. First year
mullein plants are low-growing rosettes of bluish gray-green, feltlike leaves that
range from 4-12 inches in length and 1-5 inches in width. Mature flowering plants
are produced the second year, and grow to 5 to 10 feet in height, including the
conspicuous flowering stalk. The five-petaled yellow flowers are arranged in a
leafy spike and bloom a few at a time from June-August. Leaves alternate along
the flowering stalks and are much larger toward the base of the plant. The tiny
seeds are pitted and rough with wavy ridges and deep grooves and can
germinate after lying dormant in the soil for several decades.

ECOLOGICAL THREAT

Common mullein threatens natural meadows and forest openings, where it
adapts easily to a wide variety of site conditions. Once established, it grows
more vigorously than many native herbs and shrubs, and its growth can overtake
a site in fairly short order. Common mullein is a prolific seeder and its seeds |ast
a very long time in the soil. An established population of common mullein can be
extremely difficult to eradicate.

DISTRIBUTION IN THE UNITED STATES

Common mullein was first introduced into the U.S. in the mid-1700's, where it
was used as a piscicide, or fish poison, in Virginia. It quickly spread throughout
the U.S. and is well established throughout the eastern states. Records show
that it was first described in Michigan in 1839 and on the Pacific coast in 1878,
probably due to multiple introductions as a medicinal herb.

HABITAT IN THE UNITED STATES

Common mullein can be found where mean annual precipitation is greater than

3-6 inches and the growing season lasts for a minimum of 140 days. Intolerant
' ——— of shade, mullein will grow in almost any open area including natural meadows

and forest openings as well as neglected pastures, road cuts, industrial areas. Common mullein prefers, but is not limited

to, dry sandy soils.

BACKGROUND

Common mullein is a monocarpic perennial (i.e., takes two or more years to flower and die). Brought over from Europe by
settlers, it was used as a medicinal herb, as a remedy for coughs and diarrhea and a respiratory stimulant for the lungs
when smoked. A methanol extract from common mullein has been used as an insecticide for mosquito larvae.

BIOLOGY & SPREAD

During the first summer after germination mullein produces a tap root and a rosette of leaves. During this vegetative
stage, the rosette increases in size during the growing season until low temperatures arrest growth sometime during the
autumn and winter. Beginning the next spring, second year plants bolt into maturity, flower, produce seed during the
summer, and then die, completing the plant's normal life cycle. Flowers mature from the base to the lip of the stalk. The
length of the flowering period is a function of stalk height; longer stalks can continue to flower into early October. It is

_20May2005 S S

Flant Conservation Alliance’s Alien Plant Working Group
eeds Fone #¥ild: Alien Plant Invaders of Natural Areas
http://www.ips.gov/plants/alien/
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Dalmatian Toadflax & Yellow Toadflax Page | of 2

Dalmatian Toadflax
Yellow Toadflax

by Rich Hansen, USDA-APHIS-PPQ, Forestry Sciences Lab, Montana State University,
Bozeman, MT 59717-0278.

Dalmatian toadflax, Linaria dalmatica (L..) Mill.
(Scrophulariaceae), is a plant native from central
Europe east to central Asia. Dalmatian toadflax was
originally introduced into North America as an
ornamental plant, beginning in the late 1800's. By the
1920's, L. dalmatica populations had escaped from
cultivation and become weedy; presently, Dalmatian
toadflax is found in at least 22 US states and seven
Canadian provinces, but it is most widely distributed in
the western US and Canada.

2t i) 4 LS ¥ ¥
Dalmatian toadflax plant,
R.Hansen, USDA-APHIS

Linaria dalmatica is a short-lived perennial with a taproot that may
extend 1 m or more into the soil. Most aboveground growth dies back
in the fall, with the exception of short, prostrate stems that persist
through the winter. In spring, erect shoots begin growth from root
buds, reaching a height of 0.4 to 1.0 m; a single plant may produce
10 or more stems.

Flowers are bright yellow with orange markings and elongate spurs
and occur in simple racemes on the stems. Flowering occurs from
mid-summer to early fall. Flowers are pollinated by insects
producing capsules containing 100-200 seeds. A single plant may
produce several hundred thousand seeds. Dalmatian toadflax also
, : i| reproduces vegetatively, from adventitious buds originating on

Dalmatian toadflax plant,  horizontal roots.

R.Hansen, USDA-APHIS

Dalmatian toadflax is typically found along roadsides or
railroads and in idle cropland, pastures, and rangelands,
usually on comparatively dry sites with coarse, well-
drained soils. Because seedlings are relatively poor
competitors for soil moisture, establishment is favored
by soil disturbances, such as road construction, or by
overgrazing. Once established, however, Dalmatian
toadflax may become an effective competitor, reducing
the abundance of grasses and other forbs. In addition,
Dalmatian toadflax contains alkaloids that may be

httrn Heinamer vrsramnan cmmaall L 0o aft * f T T . i P



Dalmatian Toadflax & Yellow Toadflax Page 2 of 2

deleterious to grazing mammals, though livestock and
wildlife species rarely consume the weed. Thus, the
primary economic impact of L. dalmatica lies in reduced
livestock production on infested pastures and rangeland.

i 2
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tion in Wyoming,
W.Hartung, NRCS
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Yellow Toadflax Page 1 of 1

Yellow Toadflax, Linaria vulgaris

Yellow toadflax, sometimes called common toadflax and butter and eggs, resembles the snapdragon in appearance and is a member of the
Figwort family. It was introduced from Europe as an omamental and has now become a serious problem to rangeland and mountain meadows,
It is a perennial reproducing from seed, as well as from underground root stalks. The stems of yellow toadflax ar efrom 8 inches to 2 feet tall
and leafy. Leaves are pale green, altemate, narrow, and pointed at both ends. The flowers are bright yellow with deep orange centers. These
flowers are about an inch long and blossom in dense clusters along the stem as it lengthens and grows. The fruit is round, about 1/4 inch in
diameter, brown, and contains many seeds.

Yellow toadflax emerges in April and May in most parts of Colorado. It is adapted to a variety of site conditions, from moist to dry and does
well in all types of soils. Its displacement of desirable grasses not only reduces ccological diversity, it also reduces rangeland value and can

lead to erosion problems. Because of its early vigorous growth, extensive underground root system, and effective seed dispersal methods,
yellow toadflax is difficult to control.

Management Strategies | List of Troublesome Weeds | Back to Weed District

Ladbini-llcawcccc aoa T " ] ' owr P N oo



Leafy Spurge Page 1 of |

Leafy Spurge (Euphorbia esula)

Roots: Numerous pink buds, deep, reddish-brown, spreading, large nutrient reserves.
Stems: Erect, smooth, branched at the top, normally 1-2 feet tall.

Leaves: Alternate, narrow, length 1 to 4 inches

Seed: Born in exploding capsules that can expel seed to 15 feet, longevity 5 to 8 years.
Flowers: yellowish-green to yellowish-orange surrounded by yellow-green bracts.
Origin: Eurasia, thought to have entered the USA as a crop seed contaminant.

Poisoning: Milky latex sap throughout the plant may cause dermatitis on human skin. Toxic to cattle, sheep and
goats do not seem to be affected.

== Leafy spurge bio-control ¢

Return to Plant Protection Program
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Chicory

Cichorium intybus (Asteraceae)

A slender perennial, easily established from seed,
producing a deep taproot. A native of Europe, it has
escaped from cultivation and naturalized throughout North
America. The plant contains a white, milky sap that appears
if the stem is broken. Flowers are blue, remaining on the
plant for only a single day. Prefers full sun in well-drained
soils.

Average planting success with this species: 80%
Height: 2-4 feet

Germination: 7-21 days

Optimum soil temperature for germination: 65-75F
Sowing depth: 1/16"

Blooming period: May-October

Average seeds per pound: 426,000

Seeding rate: 5 Ibs. per acre

Suggested use: Herb gardens, isolated areas.
Miscellaneous: When World War II disrupted shipping,
most U.S. "coffee" was produced from chicory. Caffine-
free, it is regaining popularity.
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