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EXECUTIVE SUMMARY

This Quarterly Environment Report (QER) for the Angas Zinc NW¥M) summarises the results of the
environmental monitoring program betweeBctober and Decembe2016, undertakenl & LI NI 2 F GKS
Programme for Environmental Protection and Rehabilitation (PEPR).

Terramin Australia Ltd ceased mining operation®\ZMon September 30, 2013, with the site placed into a
Care and Maintenance phase.

ThisQERreflects the environmental monitoring requirements outlined in the Mine Care and Maintenance Plan
(MCMP), which has beapproved bythe Department for State Developme(@SD)pn the 23 March 2015.

Whilst thereduced levebf the TSF decant porslirface is no longer a compliance limit, the level saseyed

at 68.56m RL, as of the24™ December The surface area of the TSF decant paras surveyed at 1952nf on

the 24" Decemberan in complianceDuring Decembetthe site experienced an unseasonal amount of rainfall
(93.7mm vs average of 25.6mm) this resulted irrecreasein the water surfacearea Additionalpumpswere
switched onto expand thesprinkler system andncreaseevaporation capacity. Thesurface area reduced
within seven daygo under 15000nf, as outlined by the outcome and measurable criteria tab@serall,
2016 has been the wettest year, as well as the wettest December on reno&trathalbynsince 1992
receiving76.9mm over the month(BOM, 201Y.

There are no norcompliances against Lease Condition Outcomes for Quadte2016.

During thequarterthe DSD, EPA and DEWNRewed the closure Outcome Measureable Criteria tabéesl
provided feedback for finalisation of the Angas Mine Closure Plan. The company undertdotattdrafting,
editing and internal management review of tid@cument and incorporated it into the approved Program for
Environmental Protection and Rehalaliobn (PEPR)

DSDregulators Kyle Rice, Antonia Scrase and Assessment Officer Paul Thotopsmected aquarterly
compliance visit on 2% Novemberand observedthe site to be compliantAn SCCaheeting was held on

Thursday,24" November at Angas zinc Mil YR NBLRZ2 NI SR 2y (KS adek & $hiza 02 Y LIX

feedback was incorporated into a review for the extension of ML6229 requested by Terramin in May 2016
prior to the original term expiring.

The Terramin management review of the Angas Zinc Milusu@ Plan has been completed and was
submitted to the DSD for review on 20anuary 2017.

CGoverphoto: Western Paddock SEB vegetation with Lignum in the foreground
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BACKGROUND

This is thefinal QER for 208 and represents the period fromdctoberto December2016 (Quarter 4). This

report is prepared for the Strathalbyn Community Consultative Commii8@CC)Yhe Department ofState
Development(DSD)and the Terramin Board of Directors. This document repdry/Y ¢ SNNI YAy Q& adlt G d.
the measurable criteria outlined in thapproved Mine Care and Maintenance Pla@3® March 2015)

submitted as an addendum to the PEPR in July 2014.

1. MINING AND MINE VIO ACID AND METALEIROUS DRAINAGE

Production ceased at the Angas Zinc Mine (Adivithe 3d" of September 2013.

As part of the ongoing Acid and Metalliferous Drainage management strétegyine void has been allowed
to refill with groundvater seep In order to speed up the process dflihg the voidand mitigate potential
oxidisation additionalwater, sourced from onsite borewaspumped into the nme void.

During this time the \ater has been monitored for level and pHThewater levelof the mine vail measured
61.3n AHD on the 24 December2016 Anincreased fron59.57m AHDon the 27" September2016
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Figurel Mine Void Recharge against STEDS wells (LG1/LG2), DH2 and PF140

The STEDS&etland is currently fujllocally recharginthe tertiary aquifer and providing a potential pressure
differenceof approximately7.5 metres, between thavetland and the mine void pondhus water is still being
drawn towards the mine voidVater has been detecteith the screened levels ¢fie STEDS wetland bores LG1
and L@ for the first time since June 2009. Water levels in LG1 and LG2 will be added to the level monitoring
programme and used to monitor the groundwater conditiolknitoring water levels of bores both near the
mine void, DH2, DH3 and the Pastefill line (which targets the 140m RL decline void), as well as the regional
groundwater bores continues.



Figure2 Matt Danieldipping the water level of LG1ral LG2 in the STEDS wetland

2. SURFACE WATER

Surface water sampling was undertaken at Hogben and Crogectober2016. Statistical pired ttesting for
means revealed no significadifference between upseam (Hogben) and downstream (Croser).

Tablel: Surface water assay results andest values

Croser | Croser | Croser | Mean Hogben | Hogben | Hogben | Mean
Site Units | 1 2 3 Croser 1 2 3 Hogben | p-value t-value
7.95666
pH pH 8.09 7.87 7.98 7.98 7.83 8.02 8.02 7 0.867 4.303
us/c 1473.33
EC m 1530 1460 1430 3 1350 1350 1350 1350 0.053 4.303
796.666
TDS mg/L 853 810 827 830 786 791 813 7 0.187 4.303
Turbidit Under detection
y NTU 8 8 7 7 limits
45.6666 42.3333
S04D mg/L 51 43 43 7 43 41 43 3 0.300 4.303
Under detection
AsT mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 limits
Under detection
CdT mg/L | 0.0001| 0.0001| 0.0001| 0.0001 0.0001 0.0001 0.0001| 0.0001 limits
CuT mg/L 0.002 0.002 0.002 0.002 0.011 0.002 0.002 0.005 0.423 4.303
Under detection
PbT mg/L 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 limits
0.02466
Mn-T mg/L 0.028 0.028 0.028 0.028 0.023 0.025 0.026 7 0.063 4.303
Under detection
SeT mg/L 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 limits
0.00633 0.00533
nT mg/L 0.005 0.005 0.009 3 0.005 0.006 0.005 3 0.580 4.303
0.58666
FeT mg/L 0.57 0.6 0.59 7 0.52 0.56 0.6 0.56 0.287 4.303




Croser | Croser | Croser | Mean Hogben | Hogben | Hogben | Mean
Site Units | 1 2 3 Croser 1 2 3 Hogben | p-value t-value
0.04666

NOXN mg/L 0.04 0.04 0.04 0.04 0.04 0.05 0.05 7 0.184 4.303
0.76666 0.76666

TKNN mg/L 0.8 0.9 0.6 7 0.8 0.7 0.8 7 1.000 4.303
0.76666

N-T mg/L 0.8 0.9 0.6 7 0.8 0.8 0.8 0.8 0.742 4.303

P-T mg/L 0.06 0.09 0.15 0.1 0.07 0.07 0.07 0.07 0.374 4.303

| Under detection limits |

3. GROUNDWATER

The environmental monitoring plan outlined in the Care and Maintenance Plan for Angas Zinc Mine requires
where access is possiblgyarterly monitoring of RG1, RG2, RG3, RB&5, RG@nd RG8. The weeklyater

level monitoring of DH2 for three months after water has been detected in the lwesdlbeen completed,
however, regular monitoring of DH2, DH3 and i RlPastefill line has continued throughout the quarter

RG1, RG4 and RG#l aciot exceed the drawdown beyond a oneetre band of 2006 levels, which is shown in
Figure3, Figure4 and Figure5 below. Water levels in RGE, 4 and 8n October have all risen, in response to
the rainfall received throughout theatchment during the precedg quarter (see graph against rainfall in
Appendix E)Regional grondwater recharge has occurred in the district, with a nearby private bore also
recording an increase in recharge compared to previous Y& 068.33n AHDiIn March 2016 to 68.8%
AHDIn January 2017, an increase of 0.54m over the year.

Water quality neasurements undertakem Octoberfor the quarterdemonstrate a continuity of the pattem
of most parametersrom previous quarrs in RG1, RG4 and RG®d are allsignificantlywithin leading
indicator limitsand thus also PEPR compliance limits

Landaccess was not available for RG2 and RR&a &nd 7 remain dry.
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4. NOISE

As outlined in the Care and Maintenanagdendum to the PEP@pproved March 2015 noise monitoring has
ceased through the Care and Maintenance phase. There were no noise related complaints received
throughout the quarter.

5. PUBLIC HEALTH AMDJISANCE

The HVS measures lead, TSP and PM10 levels over a 24 hour period every three days. In addition to the HVS,
twelve Dust Deposition Gauges (DDGs) remain installed both onsite and offsite and sampled monthly for Total
Insoluble Matter (TIM) and leadlocations of all dust monitors can be seed\ppendix F

Compliance criteria remains as per the PEPR critegading indicators require an investigation as to the
source of the dust and remaias per the PEPR requirements.

Throughout the quarter there has been no public health or nuisance PER&nwliances (Appendix H).

HIGH VOLUME SAMPLEROMPLIANCE CRITERIA



Throughout the quarter there has been no instance of particulate lead, PM10 or TSP levels above the PEPR
compliance criteria (Appendix H).

DUST DEPOSITION GASGLEADING INDICATORTHRIA

Acknowledging thattte dust deposition gawgs are not a compliance measure, results are reported for
completeness

TOTAL INSOLUBLE MERT

Throughout the quarter there were 9stances of Total Insoluble MattéFIM)exceeding the leading indicator
criteria. 6 of these instances are located alongside paddocks which have been harvested in the recent season
(DDGs 3, 12, 10 and 9), with November being a particularly busy montgrfouléural activities.

During the quarterearthworks in neighbouring propertide the east& southof the MLprovidedadditional
potential dust sources, which is the likely caus®8fG Matain October.

With no active mining activities onsite througie quarter, it is likelthese TIMincrease arelinked to
neighbouring agricultural and landfdttivitieson neighbouring properties surrounding the ML.

Average wind direction was 226 degrees at 15km/hr for October, 207 degrees at 13km/hr for Noardber
194 degrees at 12km/hr in December. Of the ten wettest days during the quarter included six of the windiest
days on average. Sé&égureb.

All DDG dust data isdated in Appendix G.

Table2 Rainfall and wind speed/direction for windiest AZM days

Date Average of Degrees Average of km/hr  Rainfall- mm
28/12/2016 227.5521 17.86125 64.43
27/12/2016 87.70833 9.94125 14.59

3/10/2016 282.0625 25.9875 11.46
21/10/2016 225.8958 16.5 10.5
11/11/2016 187.875 8.59875 9

4/10/2016 267.3646 23.38125 8.11
30/10/2016 265.5833 25.26 5.91

2/10/2016 270.1875 24.64875 5.06

9/10/2016 206.8854 22.59375 4.94

8/12/2016 237.5417 25.665 4.56

Table3 Wind speed/direction and rainfall averages for Q3

Month Average ofwind degrees Averagewind speedof km/hr  Sum of Rainfalt mm

October 225.8040995 15.12689516 62.81
November 207.2881615 12.72454605 17.36
December 194.281922 11.73931818 93.73
Total 209.1446904 13.17093225 173.9
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Figure6 Total Insoluble Matter for Q3 diagram

LEAD
There were no instances of lead deposition exceeding the leading indicator coiteite during quarter 4.

Offsite, there continued to be instances of lead deposition exceeding the leading indicator criteria to the north
of the former AZM operating area. As can be seeRigure?7 below, the ML is surrounded by agriculture,

which is predominantly croppingsauges which are returning a higher than the leading indicator criteria lead
deposition are locatediext to agricultural fields which were reaped during quarter 4 waiittiin the vicinity of
arecordedhighly mineralised zone with an averageandund400mg/kg lead in thepper Tertiarysoils¢ see
Figure8. Overview of the historioffsite lead deposition rates iAppendix Ghows no material change in lead
deposition over the life of the project to date.

There wereno instance®f lead deposition above the compliance limit of O.5u§ﬁmnonth, measured by the
high volume dust sampler

All DDG dust data is located in Appendix G.
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Figure7 Landuse and Dust Deposition Gauges 2016



Figure8 Lead concentrations in soil surrounding the ML overlain with local geology

6. WASTE DISPOSAL ANBZARDOUS SUBSTANCES

There was no waste removdtbm site throughout the quarter outside of normabadsidecouncil collection
bins.

7. TSF WATERACID MINE DRAINAGE

TSF DECANT POREDUCED LEVEL

The reduced water level of the decant pond was surveietie 68 56m RL equating to a surface area of
13,952nf, on the 2™ December2016 within the compliancelimit of 15,000m. Graph for the quarteiis
includedin Appendixl.

TSF SURFACE AREA

The surface area of the TSF decant posag surveyed at 13,95%0on the 24" December.

Overall, 2016 has been the wettest year, as well as the wettest December on record since 1992 (BOM, 2017).
After the rainfall received in between Christmas and New Year, Terramin started a secondary pump with its
own evaporation sprikler line to increase evaporation volume. This was in place is to manage the predicted

increasing occurrence of low pressure bands and associated rainfall events. The Bureau of Meteorology























































































