NYRSTAR PROPOSED EXPANSION ELMWOOD IMPOUNDMENT - MAP FOR SITES 1-4
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BASE MAP TAKEN FROM USGS 7.5 MIN. GORDONSVILLE,
TENNESSEE QUADRANGLE.




NYRSTAR PROPOSED EXPANSION ELMWOOD IMPOUNDMENT - MAP FOR SITE 5

Site 5 (Mitigation)
Lat 36.1993
Lon -85.9349




Appendix B
Stage 4, 5, and 6 Construction Plans
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Attachment 4- Mitigation Plan

nYrstar

The details of the stream mitigation projects are included in the Appendix D to our initial
submittal (a copy of the TDEC/ ARAP permit application). Relevant portions are excerpted
below, with additional commentary as needed, to correspond to the components list you

provided.

A. Objectives

The primary goal of the mitigation project is to offset impacts to "waters of the US" associated
with the placement of mill tailings. There are 2 project areas for mitigation, summarized in the

following table:

Elmwood project area

Gordonsville Project area

(Site 4) (Site 5}
Resource Type Stream Stream
Resource Amount (LF) 791 824

Compensation Methods

Replacement and restoration.
Remove existing ponds and
pipes and replace with
constructed stream (680 LF);
enhance existing downstream
reach (111 LF)

Restoration and
Enhancement. Bank
stabilization with habitat
improvements and riparian
Zzone planting.

Watershed needs

Removal of these structures

This stream channel is

on Caney Fork River at Mile
4.3

Addressed will connect the drainage area | severely degraded and
to the Caney Fork River, subject to bed and bank
providing additional erosion. The project will
headwater habitat create a stable channe!,
reducing bed load discharged
into the Caney Fork River.
Location Unnamed tributary with mouth | Unnamed tributary with mouth

on Caney Fork River at Mile
8.9
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The Eimwood tailings storage facility is located in Smith County near Carthage, Tennessee
about one and a haif miles southwest of Eimwood, Tennessee, and approximately 60 miles east
of Nashville. An unnamed tributary of the Caney Fork River drains the site. The total drainage
area upstream of the storage facility is approximately 530 acres. The tributary flows into the
Caney Fork at Mile 4.3 about 22 miles downstream from Center Hill Dam. The site is at
approximate longitude 85°54'39" and [atitude 36°13'06", and is included on the Gordonsville,
Tennessee, USGS 7 ¥ minute quadrangle map. See Attachments 2 and 3 of this letter and
Appendix A of the ARAP application for location maps.

The Elmwood Impoundment has been in operation for over 30 years. Currently, the
impoundment is in Stage 4 with a crest elevation of 575 and an emergency spillway at an
elevation of 564.7. Nyrstar estimates there is storage capacity for operation until approximately
July 2013 and would like to pursue permitting the final build out of the Elmwood Impoundment to
elevation 650. The capacity will be expanded in stages. This 404 application addresses
projected stream impacts over the next ten years of operation, with tailings deposition projected
to be at elevation 600 at that time.

Construction of the proposed stages will physically alter 3 reaches that are considered to be
“‘waters of the US" (Sites 1-3 as described in this letter), The impact of the impoundment
modifications will include the filling of approximately 1,680 linear feet of headwater streams as
shown in Attachments 1-3.

In order, to offset the impacts related to the impoundment modifications, Nyrstar evaluated Site
1 (the primary stream channel leading into the tailings impoundment) through the use of habitat
assessments, hydrologic/hydraulic evaluation, and a TDEC hydrologic determination. Based on
the results of this investigation, Nyrstar identified streams in the surrounding watershed for
mitigation. Through this process Nyrstar identified two streams in close proximity to the
impacted stream that were viable mitigation streams. Nyrstar investigated these streams from a
habitat and hydraulic aspect and determined the streams were similar in nature. Nyrstar
proposed to offset the impacts to the waters of the state through the proposed mitigation of
1,615 linear feet of stream and habitat restoration, the first located adjacent to the Elmwood
Impoundment and second adjacent to the Gordonsville Mill and Mine. Currently both mitigation
streams are severely degraded, encapsulated, or impounded. Based on Nyrstar's investigation
through habitat assessments, hydrologic/hydraulic evaluations, and macroinvertebrate survey
the proposed mitigation reaches are approximately 30% lower than the average stream in the
surrounding watershed and the impacted stream is similar to the mitigation reaches when
compared to the optimal streams in the same watershed. In addition, Nyrstar identified two
reference reach streams to compare the mitigation improvements and will be the basis of the
success of the mitigation.

The proposed improvements include 791 linear feet of stream and habitat improvements for the
stream focated adjacent to the Elmwood Impoundment (Site 4), which is a tributary to the Caney
Fork River. The existing channel contains 2 in-line detention ponds and an 8' verticai drop into
the main stem. The proposed stream restoration includes a sequence of step-pools {(grade
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control structures) that will restore the stream to its historical grade and provide additional
aquatic habitat through the pool-riffle-run approach. The step-pools will also be used to raise the
stream invert (i.e., to reverse past channel incision) and/or to maintain the channel invert at a
current elevation (i.e., to prevent channel incision). Between the step-pool sequences the
stream will be restored by use of natural materials for bank stabilization with the combined use
of structural elements, i.e., rock, fabrics, soils and vegetation, which will create a stable
streambank that is resistant to internal and external forces. The proposed improvements will
develop a stream corridor that is relatively stable and mimic the historic stream hydrology prior
to the installation of the detention ponds. In addition to the proposed improvements, the
mitigation will re-establish in-stream habitat by restoring bed form diversity in the form of step-
pools and cross vanes, and the enhancement of riparian zone by planting native vegetation and
woody plants.

Additionally, Nyrstar proposes to mitigate a stream adjacent to their Gordonsville Mine and Mill
(Site 5), which inciudes 824 linear feet of stream restoration. The stream runs along the
Gordonsville site and flows into the Caney Fork. The existing reach is channelized and deeply
incised with high, vertical banks. Additional features include a highly channelized low flow
channel and limited or no riparian buffer. The combination of these factors has resuited in
severe streambank erosion and an instable channel actively aggrading/degrading. The
proposed mitigation will restore the riparian and aquatic habitat and provide a stable non-
eroding channel. The design elements include re-grading to restore channel geometry and to re-
establish a riparian buffer through planting of native vegetation and structural elements, such
as, rock vanes, root wads, and boulder clusters.

The entire project will restore approximately 1,615 linear feet of stream to compensate for the
aquatic resources impacted by the impoundment modifications. The impacted stream reaches
are low in habitat quality and currently are routed through the existing impoundment before
being discharged to two small polishing ponds and finally reconnecting to the Caney Fork River.
The proposed mitigation will sufficiently replace the loss of the impacted aquatic resources and
provide enhancements both to the watershed and the main stem of the Caney Fork River.

B. Site selection

The preferred alternative of on-site mitigation is practical, as most of the mitigation work will
occur adjacent to the point of impact at the tailings facility in Elmwood. Additional mitigation
activity at Gordonsville will take place within the same general watershed of the lower Caney
Fork, approximately 5 miles upstream. The mitigation projects wiil be ecologically seif-sustaining
aquatic resources.
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Upon a request by Nyrstar, TDEC performed a hydrologic determination on Site 1 on August 23,
2011. As stated in the TDEC Hydrologic Determination report (included in Appendix D of the
ARAP application) the stream has a defined bed and bank; however, the primary hydrologic
indicators on the field data sheet were absent. The presence of secondary stream indicators
were sufficiently present to determine the stream to be waters of the state from an upper
elevation of 615 to the impoundment permanent pool elevation 564. Above 615, TDEC
determined this channel to be a wet weather conveyance.

As shown in the AMEC habitat assessment worksheet (included in Appendix C of the ARAP
application) and the TDEC report, the proposed modification to the impoundment will
encapsuiate a low quality stream. The proposed mitigation described below will offset these
impacts with no net loss of resources, with the major benefit of the mitigation stream being
connected to Caney Fork River. Therefore, the mitigation will provide benefits to the entire
watershed.

in order to develop an understanding of the watershed and stream potential, Nyrstar
investigated several streams in the surrounding watershed to identify streams that are providing
optimal habitat and water quality. Nyrstar has proposed to mitigate two streams. The Elmwood
mitigation stream (Site 4) is characterized as an intermittent stream and would be comparable to
the impacted streams (Sites 1-3). In order to understand the potential mitigation success Nyrstar
investigated several streams in Ecoregion 71H (Outer Nashville Basin). Several suitable
tributaries were identified on Little indian Creek and will be used as the reference reach for the
Elmwood mitigation stream. During the field investigation in June 2012 the region was
experiencing drought conditions and Nyrstar could not collect data due to the lack of water and
instead will revisit in the fall during wetter conditions. The proposed ftributary is located off
Hopewell Road (36° 08’ 08.29°N, 85° 46' 23.48"W) and has similar watershed size and stream
characteristics.

The Gordonsville mitigation stream (Site 5) is a perennial stream and had several nearby
streams that were similar in geometry, watershed size, and habitat characteristics. After
evaluation of several streams, it was determined that Wolf Creek exhibited the highest quality of
habitat and water quality and was chosen as the reference reach for the Gordonsville mitigation
stream. Data was collected in May 2012 and is presented below. In order, to demonstrate the
quality of the impacted stream, reference reaches, and mitigation streams AMEC’s certified
biologist performed habitat assessments using the TDEC habitat assessment worksheet for
high gradient streams. A summary of the results of the habitat assessment are presented below
and the worksheets are presented in Appendix C of the ARAP application.
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The laboratory results from Pennington and Associates are summarized in the table below:

Target
Elmwood* Littie indian Gordonsvilie Wolf Creek TM.I
Creek* (Region
71H)
Value | Score | Value Scoare Value Score | Value | Score | Score
TR 17 2 TBD TBD 20 4 41 6 B
EPT Richness 4 2 T8D TBD 3 0 9 4 4
% EPT —Cheumn | 12.08 0 T8D TBD 14.62 0 18.96 2 4
% CC 19.43 8 T8D TBD 48.11 4 48.33 4 4
NCBI 6.89 2 TBD TBD 4.76 B8 3.95 8 8
% Clinger 19.43 2 TBD TBD 47.64 4 31.25 2 4
% TNUTOL 29.86 4 TBD TBD 20.28 B 27.08 5 4
20 Slightly 24 Slightty 30 Slightly
- TBD - . 32
Impaired Impaired Impaired

*Elmwood Macroinvertebrate survey performed downstream of detention ponds

**Little Indian Creek survey will be performed with the Macroinvertebrate Survey in Spring 2013.

E. Determination of credits.

The proposed 10-yr build out of the impoundment will physically alter “waters of the US” from
the current slurry level to elevation 600 feet. Nyrstar has visited the site with USACOE
personnel and determined that approximately 1,680 feet of stream length will be impacted as
shown on the drawings and indicated in the table below. Please refer also to the Preliminary
Jurisdictional Determination (PJD) provided in Appendix C of the initial 404 application and
Attachments 1-3 of this letter. Nyrstar is proposing 1,615 feet of stream restoration that will be
used to credit a similar amount of impacts to waters of the US. The remaining 65 feet will be
mitigated with payments in lieu of mitigation to be determined by the USACOE. The impacted
reaches (Sites 1-3) are also shown in Appendix A of the initial 404 application.
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The remainder of mitigation activities will focus on restoration of a stable gradient using
a sequence of step-pool (grade control structures) that will restore the stream to its
historical grade and provide additional habitat. The step-pools will also be used to raise
the stream invert (i.e., to reverse past channel incision), and/or to maintain the channel
invert at a current elevation (i.e., to prevent channel incision).

Between the step-pool sequences the stream will be restored by use of natural materials
for bank stabilization with the combined use of structural elements, i.e., rock, fabrics,
soils and vegetation, which will create a stable streambank that is resistant to internal
and external forces. The proposed improvements will develop a stream corridor that is
relatively stable and mimic the historic stream hydrology prior to the installation of the
detention ponds. The proposed improvements will re-establish in-stream habitat by
restoring bed form diversity in the form of step-pools and bank stabilization, and
enhancement of riparian zone by planting native vegetation. In addition to the above
restoration Nyrstar will incorporate several cross vanes to protect the streambank by
redirecting the thalweg away from the streambank and towards the center of the
channel, and improve in-stream habitat through scour, oxygenation, and cover. The
cross vanes will also simulate the natural pattern of pools and riffles occurring in
undisturbed streams while forming gravel deposits which fish use as spawning grounds.

F.1.2 Gordonsville Mitigation Stream

The second proposed mitigation site is at the Gordonsville Mine & Mill (Site 5, an
Unnamed Tributary to the Caney Fork River near mile 8.9). The Gordonsville mitigation
stream is severely degraded and has highly incised banks with no vegetative protection.
The proposed mitigation on the stream includes restoring the historic hydraulic
conditions, as well as restoration of the severely incised banks and establishment of a
riparian buffer zone. The proposed channe! section includes the development of a
naturally meandering stream section with large overbank/riparian areas to provide for
habitat creation and diversity.

The proposed mitigation will use natural materials for bank stabilization with combined
structural elements to create a stable stream and streambank. The proposed
improvements will halt the current degradation and provide a stable stream section
mimicking the historic stream hydraulics. In order to develop a healthy stream Nyrstar
proposes to use several bioengineering practices to provide both stream bank protection
as well as habitat creation. The Gordonsville mitigation reach will incorporate three main
bioengineered techniques boulder clusters, rock vanes, and root wads. The design
intent is to incorporate muttiple boulder clusters to provide aquatic habitat cover and flow
separation around the boulders which wili lead to the formation of eddies or vortices in
their wake. These vortices diffuse sunlight and create overhead cover for fish. They will
also generate scour that develops pockets of deeper water and associated coarse
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substrate that add to the physical diversity of a stream reach. The boulder cluster
features will lead to enhanced turbulence and scour and create habitats used by both
juvenile and adult fish, particularly salmonids. The rock vanes will be incorporated
throughout the mitigation stream and protect the streambank by redirecting the thalweg
away from the streambank and towards the center of the channel, and improve in-
stream habitat through scour, oxygenation, and cover. The rock vanes will also simuiate
the natural pattern of pools and riffles occurring in undisturbed streams while forming
gravel deposits which fish use as spawning grounds. The root wads will be installed in
several locations to provide streambank armoring by deflecting stream fiows away from
the bank. They also provide structural support to the streambank, habitat for fish and
other aquatic animals, as well as a food source for aquatic insects.

F.2 Schedulin

1. July 2013, begin construction of modifications to the tailings impoundment. Impacts to
streams due to increased tailings elevations will proceed slowly. The projected tailings elevation
after 2 years of continued deposition is 566 ft at the end of 2014, affecting a total of
approximately 310 feet of US waters at Sites 1-3.

2. August to December, 2013, Conduct mitigation activities on 824 LF of stream at the
Gordonsville reach (Site §). This work needs to be conducted during the low flow period of the
year due to the relatively large drainage area and high runoff potential of the predominantly
bedrock drainage area. The fall is also the preferred planting season for riparian vegetation. At
the completion of the Gordonsville reach, mitigation will exceed actual impacts.

3. August to December 2015 or 2016. Conduct additional mitigation activities on 791 feet of
stream at the Elmwood reach (Site 4). The tailings elevation in December 2016 is projected to
be approximately 576 feet, impacting a total of approximately 800 feet of US waters. In 2017,
the length of impacted reaches will exceed the initial 824 feet of mitigation credit, thus requiring
additional mitigation to continue placing tailings in the impoundment.

4, 2020 and beyond. The tailings elevation is expected to reach elevation 600 in approximately
10 years. Prior to that elevation, THE Army Corps will be contacted about additional permitting
and mitigation requirements. This 404 application provides mitigation for impacts up to that 600
elevation.

F.3 Construction Details
Please refer to the detailed construction drawings in Appendix F of the ARAP application.

The proposed mitigation will be carried out in a very precise way to minimize impacts to the
watershed. The following summarizes the proposed sequence for the construction of the
impoundment modifications and mitigation.
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G. Maintenance plan.

The work areas will be inspected regularly to ensure ongoing performance. Any corrective
actions will be addressed in a timely manner. Location of the mitigation reaches on company-
owned property at active operations will facilitate the ease of regular inspections.

H. Performance standards

The following ecological parameters will be measured to determine if the mitigation activities
meet their objectives:

Taxa richness (TR)

Insect orders Ephemeroptera, Plecoptera and Trichoptera (EPT richness)
% percent EPT abundance (%EPT — Cheum)

Oligochaeta and Chironomids (%0OC)

North Carolina Biotic Index (NCBI)

Percent contribution of organisms that build fixed retreats or have adaptations to attach to
surfaces in flowing water (%Clingers)

7) Percent TN Nutrient Tolerant Organisms (% TNUTOL)

N =

0 b W
L R

)]

8) Stream flow (presence and continuity)
9) Wetted width of stream channel

10) Surival of riparian plantings

I. Monitoring requirements.

According to the Stream Mitigation Guidelines for the State of Tennessee, the type of mitigation
treatment determines the type of monitoring required. Nyrstar anticipates Level [l monitoring
for each stream mitigation reach. As stated in the TDEC Stream Mitigation Guidelines the first
monitoring report will be submitted at the beginning of the first growing season after completion
of the mitigation project and will be submitted annually for a period 5 years based on the
proposed mitigation activity.

The monitoring report will include a narrative description and photos accurately depicting the
stream and riparian habitat. Monitoring will also include habitat assessments to document the
post-project habitat conditions.  Annual riparian vegetation surveys documenting the
survivorship of planted riparian species will be performed for all mitigation streams. The
monitoring report for the restoration activities will include annual surveys of channel morphology
(pattern, profile, and dimension). In addition to the Leve! Ill monitoring requirements Nyrstar will
collect monthly flows in each mitigation reach and collect observations of the wetted width,
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