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BAFFINLAND IRON MINES CORPORATION 
MARY RIVER PROJECT 

 
2009 ABANDONMENT AND RECLAMATION PLAN 

(REF. NO. NB102-181/15-1) 
 

EXECUTIVE SUMMARY 
 
Foreword 
 
The Mary River Project is an advanced iron ore exploration project located in the northern Baffin Island 
region of Nunavut (Figure 1.1).  The project is wholly owned by Canadian mining company Baffinland Iron 
Mines Corporation (Baffinland).  Baffinland has released a Definitive Feasibility Study (DFS) demonstrating 
the robust potential of full-scale development and has initiated the regulatory approval process for full-scale 
development.  This abandonment and reclamation plan (A&R Plan) was prepared to address closure and 
reclamation in accordance with best corporate governance practices and as a condition of the surface lease 
held by Baffinland with the Qikiqtani Inuit Association. 
 
Earlier versions of this A&R Plan were prepared to support environmental screening and permitting activities 
for the bulk sampling program and to reflect the outcome of the environmental screening and changes to the 
scope of the work as provided by Amendment No. 2 to the Nunavut Water Board (NWB) water licence as 
well as the comments made by the NWB (Knight Piésold Ref. No. NB102-00181/6-7, Rev. 2, dated 31-
March-2008). 
 
This document is an update to the March 2008 version in consideration of changes to the scope of the work, 
shipment of the bulk sample as well as the comments made by the NWB and the QIA. 
 
This updated A&R Plan will become the closure document that Baffinland will follow if there were no 
immediate or pending plans to advance the project towards mine development, subject to any future 
revisions required to reflect material changes.  This plan provides a full cost of implementing closure that 
addresses all project-related activity areas and infrastructure related to the Mary River Project that will be in 
place assuming an unplanned (i.e. “worst case” scenario) shut-down as of March 31, 2010.  This is a 
hypothetical date as actual closure timing is currently unknown and coincides with the requirements in the 
surface lease. 
 
Key differences in the assumptions included in the 2009, compared to the 2008 plan include: 
 
• Mobilization activities in 2008 anticipated continuing to advance the project beyond the bulk sample to 

full scale development. As a consequence, more fuel and equipment is currently on-site. Demobilization 
of these resources is included in the revised plan. 

• Actual site conditions and changes in site conditions from that which was assumed in the 2008 plan 
• Inclusion of activities which were previously accounted for as part of ongoing field operations and not 

part of reclamation.  For example, this plan now includes final landscape grading and contouring of 
disturbed areas, construction of the landfill and access road plus much of its operation, contractor 
demobilization and increased supervision as a cost of closure versus being an element of operations of 
the Bulk Sampling Program. 
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Any reconciliation to the previous A&R cost estimate is of little use/relevance since the scopes and 
underlying assumptions differ. 
 
Site Description 
 
The Mary River Project is an advanced exploration project.  Programs and activities are designed to support 
advancing the Project to full-scale development.  In summary, project-related activity areas and 
infrastructure related to the existing Mary River Project include: 
 
Camps and Related Facilities 
 
• A 100-person winterized exploration tent camp and a 100-person all-season tent camp, and ancillary 

facilities (e.g. washroom/dry, firehall, workshop, sea containers for storage, camp generators, 
incinerator, sewage tanks/treatment plants/ponds, mobile equipment, etc) at Mary River. 

• An all-season 60 person fully serviced trailer camp, associated facilities and related infrastructure at 
Milne Inlet constructed to support the Milne Inlet Tote Road construction activities, seasonal re-supply, 
and barge loading of the bulk sample. 

• A temporary tent camp, associated facilities and related infrastructure for approximately 40 people part 
way along the potential future railway alignment north of Cockburn Lake referred to as the Mid Rail 
camp constructed to support the geotechnical drill program between Mary River and Steensby Inlet, as 
well as environmental studies based in the area. 

• A temporary tent camp, associated facilities and related infrastructure for approximately 50 people with 
associated facilities and related infrastructure constructed to support environmental studies, seasonal 
re-supply, on-ice port site drilling and geotechnical drilling in the general southern area of the rail 
alignment.  A sea-lift in 2008 delivered a trailer camp (12 trailer units still in storage at laydown area) to 
Steensby Inlet to replace or supplement the tent camp for use in the future field programs. 

• Two temporary refuge stations along the Milne Inlet Tote Road and an emergency survival trailer 
parked at the crusher location near Deposit No. 1. 

• Communication towers and repeater stations positioned at Milne Inlet, Mary River camp and two along 
the Milne Inlet Tote Road.  Weather stations located at Mary River and both Milne Inlet and Steensby 
Inlet.  A test wind tower northeast of Mary River Camp. 

 
Bulk Sample Pit and Stockpiles 
 
• A side hill cut single mining bulk sample pit approximately 10 m deep on Deposit No. 1. 
• A stockpile containing approximately 28,000 tonnes of surficial weathered ore excavated from the 

surface of Deposit No. 1 remains on the deposit. 
• Approximately 6,000 tonnes of representative (i.e. ore grade) material in the bulk sample pit. 
• Stockpiles containing approximately 25,000 tonnes of non-representative ore (i.e. separate lump and 

fine stockpiles) at the Mary River crusher site. 
• An ore stockpile pad containing approximately 24,000 tonnes of non-representative ore at Milne Inlet. 
• Approximately 6,000 tonnes of representative (i.e. ore grade) material is stockpiled on the ore pad at 

Milne Inlet. 
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Roads and Borrow Sources 
 
• A 105 km road between the Mary River Site and Milne Inlet referred to as the Milne Inlet Tote Road.  
• Three main sand and gravel borrow sources, a rock quarry at Mary River, and sand and gravel sources 

from within the road alignment.   
• Mine haulage road from the ridgeline on Deposit No. 1 to the crusher location. 
• Two gravel airstrips with temporary lighting at the Mary River airstrip. 
 
Fuel Storage 
 
• A lined bulk fuel storage facility with a capacity of 1.5 million litres, double walled 75,000 litre tank in 

lined containment and lined re-fuelling stations at the Mary River camp. 
• A lined bladder tank farm with an approximate capacity of 8.25-million litres as well as a lined re-fuelling 

station and re-supply pipeline at the Milne Inlet camp. 
• Drum caches in lined containment situated at Milne Inlet, Mary, River, Steensby Inlet and Mid Rail 

Camps. 
 
Abandonment Scenarios 
 
Two abandonment scenarios have been conceived in this A&R Plan: temporary suspension, and final 
abandonment. A temporary suspension of activities means the temporary cessation of the current program 
operations, either as planned or due to unforeseen circumstances, typically lasting for weeks to months but 
could conceivably last for a year or longer. This could be due to economic or operational difficulties that 
would cause a temporary cessation of current operations at the project sites, such as a prolonged period of 
poor weather and related issues, fuel shortages, mechanical problems with critical equipment, unanticipated 
delays in the project timeline, or availability of financing.  All facilities will be secured in a manner similar to 
the seasonal shutdown of the existing Mary River camp that has occurred in past years. 
 
Final closure would be undertaken if a decision was made to cease all activities at Mary River due to 
unforeseen circumstances or if there were no immediate or pending plans to advance the project towards 
mine development. 
 
Final closure and reclamation will include removing all equipment and materials either off-site or into an 
on-site landfill at Mary River (for inert, non-hazardous, non-combustible materials), and contouring ground 
surfaces.  Equipment and materials to be taken off-site will be transported overland from Mary River Camp 
to Milne Inlet.  Materials and Equipment at Mid Rail Camp will be flown to Steensby Camp or the Mary River 
Camp.  Arrangements will be made with a sealift contractor to collect the shipment of materials and 
equipment at Milne Inlet and Steensby Inlet and ship materials offsite for re-sale, salvage or disposal.  
 
The timing of final closure and reclamation is largely governed by site access and weather.  It is estimated 
that a total of five months will be required to remove equipment and materials from Mary River with a crew 
of about 50 people.   
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Follow-Up and Monitoring  
 
All development areas related to the Project will be subjected to a closure inspection by a company 
representative or contractor, and a brief closure and reclamation report with photographs will be prepared, 
documenting the reclamation work completed and the site conditions following closure. 
 
During the follow-up and monitoring period, sand and gravel contaminated with petroleum products will be 
managed in a land farm at Milne Inlet. This land farm will be decommissioned near the end of the monitoring 
period. 
 
Monitoring and follow-up inspections will be conducted at the Mary River Project area in order to assess the 
physical and chemical stability of the various components after closure and reclamation of the facilities.  
Annual inspections of the affected sites will be carried out for up to five years following the final closure to 
demonstrate that conditions have not changed and remain both physically and chemically stable. 
 
Estimated Cost  
 
The estimated cost to complete the final closure work described in this A&R Plan is $10,583,928 
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k~l>/1i5 n=C/{noEp4f5 s/C8ix6t5 fxS~Enz 

k~l>/1i5 WoExaJ6 

 

@))( em5bsAi wo6fygczk5 st6t5tiq5 X3Ns5 

G~Nns`b. Nx!)@_))!*!f!%_!H 

 

NwoQx6ymJ6 si4>v6 

 

WQxDt 

 

k~l>/1i5 n=C/{ni4 ei6n6g5 n=C/{n9ME7u4 s/C8ix6Lt4 ei6nwJ5 whc3iq8k5 Ni/symJ6 

er6`b~l2 sx1NzA5 kN>K2 wlxi5 Gbf/{n6 !.!H. `b8N WoEisJ6 bmw8i4 N7uiE/sK6 `b4fkz 

k~l>/1i5 n=C/{noEp4f5 s/C8ix6t5 fxS~Enz8k5 Gn=C/{noEp4f5H. n=C/{noEp4f5 n6r5tymo6S5 

r[oyix6b6 WJuN3izk5 cspnwi6 Gt=nH n6rtEym9li vJyJ8N5tx3izi4 xqJu4 s/C8ix3i3u4 

WQx6bsymo6Li xq6bs0Jt{n5 s/C8ix3=8aCh5gk5 moZ6tA5. em5bsAi wo6fygczk5 st6t5tiq5 

X3Nstz Gemwi3j5 X3Ns5H WoExaMs6g6 mg/si{nz kNqbl wo6fygcuk5 st6tbsJ8N3iq5 

mo4LQ5 W{Nyc6gk5 Ws~MaJ5 xg6bs?5g5 x7m r[oyix6bsymizk5 kNj5 xgD8NsttA5. 

 

yK9~o5 ttC6bsymJ5 X3Nst5 WQx6bsi]f7mb wvJwNhx6Lt4 x?txk5 eu3DwJk5 kNj9l WJ8Nsti4 

xgExo5t8k5 xqJj5 n=C/{nj5 cspnwic6t9lb bf{nDCh4LtA9l n6rbsJ5 x?tu4 eu3DwJk5 

xy0pDtqk9l WoExaJ5 mo4LA <x6rQxDt @ kN>K2 wmoEp4f5 vtmpqb wm3j5 Mwn8yz wMQ9lQ5 

scsyE/sJ5 wmoEp4f8k5 GNw5 ̀Wns95 ~Nns̀b NX!)@_))!*!F^_&, xy0p6b6 @, s9lz m0p #!, @))*H. 

 

`b8N ttC6bsymJ6 k̀b8aExDt m0p @))* ttC6bsymi=ixk5 whmQ/s9lt4 WoEx5 xy0p6bsiqk5 

w6vNw>/E/5, N{yst/sizk5 n=C/{n6 cspn6bsJ{n6 x7ml scsysJ5 wmoEp4f8k5 er6bi4f8k9l. 

 

sN k`b8aEx6ymJ6 em>Dti3j5 X3Ns5 mg/si{nzk5 ttC6ymJ6 xg6bsix6g5 n=C/{noEp4f8k5 

Wlx6gu4 >m8NvstQ4f5 yKixA9~l8~i5 W?9ox0>/8q4ft4 s/C8ix3=8a6tbsizk5, `b4fx g8zZ/6Lt4 

yKi{nu5 xy0pstJk5 bf{nD3lQ5 v7XisJu. sN X3Nst wloc6g6 xr9lxq8i4 xgo6bsAi 

mg/siz bmw8i4 WoExaJk5 kNk5 scsyc6Li Wdt3JxaJ9l k~l>/1i5 wi9M̀Q6ymJ5 s9luj5 

whmQ/s9li X3N5bsym8q5gw5 G<h3l “Ws8q~M6 n6r5g6”H mgZ/Di m0p #!, @)!)_u5. `b8N iDx6bsJ6 

s9lz whmQ/sgw8N6ymJ5 <hcw7m mgi{n9MEx NlN6g6 x7ml kNj5 xgD8Nstzb WJ8Nstzk5 

moQxoq8k5. 

 

x0ps8q8i5 bf9lQ5 whmQ/symJk5 bmgmi @))(_u5, nioE9lA @))*_u5 X3NstQ/sMs6g6 wM~o5: 

 

• xsM0/wQxD̀t5 WoExaMs6g5 @))*_u iEsQ/cMs3mb `b8N s/C8ix3=8a3ix3izk5 sz`bA5 

xq<J2 n=C/{ns2 cspn6bsizi4. X3N5bsiq5 mo4LQ5, xqi6ni4 s6hxl8i4 Wdti9l k~l>/2 

kNq~i5gc6S6. ̀W/6t6bsiq5 wi9MzJ5 wMost/symJ5 X3Nstj5. 

• s9lu kNqb wo6fy9MEq5 x7m xy0pstJ5 kNs2 wo6fyq8i4 whmQ/sif5 @))* X3NstxA5 

• wMos0/siq5 WoExaJ5, yK3zA5 NlNw6bs?Ms6g5 s/C8ix3i3j5 W/{nsiq8i4 nìCA5 

W/s9lt4 emDwi3<jq5g6. grostlA, `b8N X3Nst wMco6t5tJ6 ra9o6<Xu4 kNs2 c<Xz8i4 

mi6r{nwi3u4 nN/s}=sif5 kNw5 wo6fy6ho6tbsiq5, ns/siq5 x4bfc3̀=5 x6f̀bbl nNiz 

xsMiE/zl, >v8g̀Cc6g5 k6v6tbsiq5 sk3i6ni9l vmpc3i3u4 mg/sizb xrQ/q8k5 

xg8q<z6LQ5 n=C/{nu4 cspnwi3j5 WoExatg5.  

 

x0pcExzi4 yKixA5 NMs5̀b6bsymJk5 mg/sizk5 x>gtc5tx8q7m5Fx5gxic8q7m5 W9lA x4tQiz 

g8z=Q/sJ9l whmosD̀t5 x0p`Q8q9ME7mb. 
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kNs2 ckw5>giz 

 

k~l>/1i5 n=C/{n6ys6g5 WoEiz sz?6ymJ6 ei6nwi6 WoEiz. xg6bsJ5 WoE/{nw9l nNymK5 

wvJwNhx6Lt4 WoExaJu4 s/C8ix3=9ME8a6tbsNhx6Li. NwoQx3lA, WoEi3j5_x5gxJ5 kNq5 

x7ml Wdt3JxaJ5 s9lusJ6 WoExaJk5 k~l>/1i5 wMcs6Lt4 mfiz: 

 

wkc3̀=5 x5gxJ9l Wdt3Jxq5 

 

• !))_k5 wkcD8N6g6 srs4f5 xgC{ns9li gWcs6g5 x7ml !))_k5 wkcD8N6g6 x3̀CAo>m6 gWc3=4 

b1>m3=4, x7ml xsMiqk5 xg6bs?5g5 G<h3l, xN3̀=5Fx8kCw/3`=5, c5tEp4f=4, nNJoE}=5, 

sux3Jx4f5 syv6bD`t5 n=C/w5, >s7m6ftcs̀t5, wfxMt5t}̀=5, xN3lc3̀=5Fnl7m6nw}̀=5Ff=6n3̀=5, 

kNyst5 scmw5>gt5, xyq9lH k~l>/1i5. 

• x3̀CAo>m3j5 xgD8N6g6 ^)_k5 wkcD8N6Li vt8zs6g5 w[lC~M5, wMQ/q5 w[ldtq5 x7m x5gxJ5 

Wdt3Jx5 e8axi5 nN/sif5 WoExat9lA x6ftz e8axi5 k~l>/1k5 x6fyEJk5, sux3Jx4f5 

isC6bsJ5 g6f6bs}=q5 x7ml n=C/{n6 syo6h6bsizk5 sux3Jxk5 cspnZ{nsJ6 

• xg6bsvw8N6g6 gWc3=5, wMQ/q5 w[ldtq5 x7m x5gxJ5 Wdt3Jx5 wkcD8N6Li $)_i4 etzA5 

kNystf̀b2 x6ft{nzi5 sx1Nzb byf̀b2 v4>S8 bwA6bsJ6 etC6g6_kNystf̀b2 b1>m3=z nN/sif 

wvJwi3j5 kNs2 cspn6bsizk5 w]fb6gk5 xf8ixA5 k~l>/2 vq6Lx3<J9l, wMQ9lQ5 x?tu4 

cspnD̀t5 kNq8i4 xg6bsJ5 

• xg6bsvw8N6g6 gWc3=5, wMQ/q5 w[ldtq5 x7m x5gxJ5 Wdt3Jx5 wkcD8N6Li %)_i4 

nN/s9lt4 wMQ/q5 w[ldtq5 x7m x5gxJ5 Wdt3Jx5 wvJw9lt4 x?tu4 cspnwJk5, xs/4f5 

isCw}={ni4, sux3Jxk5 wyo6h3=s2 bExzA5 w]fb6g5 x7ml kNs2 wrxz8i4 cspnwJ5 

kNystf̀b2 x6ft{nzb iQ6XyzA5. sux3Jx4f5 isC6bsJ5 @))*_u5 wMcMs6S5 vt8zs6gi4 

w[li4 b1>m3={nu4 G!@ w[lC~M5 ho g6f6bsymJ5H bwfz vq6L3Jxj5 ra]`=ix6g6 gWsJi4 s}?l 

xgExcDt4 ni3?5bsymJ5 kNi4 cspnw/Exco3uAt4 

• m3>D4 gx=3N6gcDi e>mvw8N3̀=4 w[lC~M4 x6ftzA5 e8axi5 k~l>/1k5 x7ml gx=3N6gc6gj5 

x8NsmNhx3=4 yco}=s2 ciQ/z8i5 Ni/sym<J2 n=C/{ns2 kNqb 

• s̀cMstk5 N2X6f̀t5 x7ml ~NMstk5 sz?ExDt5 N2X6f`t5 wic6Lt4 e8axi5, k~l>/1i5 x7ml 

m3>D4 x6f̀bb e8axi5 k~l>/1k5. yM8ixD̀t5 wic6g5 k~l>/1i5 e8axi9l x7m vq6L3Jxu5. 

cspnDt xkEgizk5 >s7m6ftcD8N3izk5 k~L>/2 sx1NzA5. 

 

xqJ6 n=C/{n6 cspn3==i6 x7m vt6hZw5 n=C/{n5 

 

• y=zis2 c6vs2 wMz ̀W/6t6bsymJ6 wt6nD6ym9li w7m̀c !) ̀ubu4 n=C/{nc3ixA5 ! 

• vt6hZ6 n=C/{n6 wloc6Li w7m̀c @*,))) `b8{i4 `c<X=i6 n=C/{n6 `W/6bsif ho kNzi5 

vt6h6ymgw8N6S6 

• w7m̀c ^,))) ̀b8{ r[Z6g6g5 G<h3l n=C/{n6H cspnw}=7u4 n=C/{ns2 wt6noxaJu4 

• vt6hZw5 wloc6Lt4 w7m̀c @%,))) `b8{i4 x0pc5tx8q5g5 n=C/{nZMw5 G<h3l x[A6ymJ5 n=C/{n5 

x7m ycoymJ5 xqlx6gu4 wMc6g5 >m8Z~iPu4 s/Cw5H k~l>/2 yco}=xb x?tzi5 

• n=C/{nk5 g6fw}=4 wloc6Li w7m̀c @$,))) ̀b8{i4 x0pc5tx8q5gu4 n=C/{nu4 e8axi5 

• w7m̀c ^,))) `b8{ r[Z6gwJ6 G<h3l n=C/{n9ME4H ycoymJ6 vt6hZ6 g6f6ymJ6 n=C/{nk5 

g6fw=7u5 e8axi5 

 

x6f̀t5 x7m s/C5b3̀=5 

 

• !)% r~Mubu4 szy8io4 x6ft xf8ixA5 k~l>/2 e8axbl bwA6bsJ6 e8axb x6ftz 

• Wzh5 xg9lxb6b5 ysC6b3`=5 s/C5b3̀=5, s/C5b3=4 k~l>/1i5, x7ml ysC6b3̀=5 gxX5b3̀=9l wMqA5 

x6ft{ns2 kNystf̀b2 kNqb 
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• x6fys6bsif syv6b6gk5 n=C/{ni4 N6ns/zb k~l>/2 c6vzb yco}=7j5 trsm9li 

• m3>D4 ̀cW0p6ym8q5g5 u5b3̀=4 wvmcvw8N6Li bwvi k~l>/2 u5b3=z8i5 

 

s6hxlc3̀=5 

 

• wrx6Oc6g6 xqJ7u4 s6hxl7u4 g6fw}=4 wmcD8N6Li !.% uox8 ~obi4, m3>D8i4 x?lo4 

s6hxlcst wrx6Oc6gu4 n>Slbo4 x7ml wrx6oc6g5 s6n{nẁ=5 kNystk5 k~l>/1i5 

• wrx6Oc6g6 >Sf̀b4 s6hxl7j5 w7u6bsJ8N6Li x4tQic6gu4 w7m̀c *.@% ~obi4 x7ml wrx6Oc6g6 

s6n{nw}=4 x7ml w7u6hw0Jt s6n{nwpk5 kNystk5 e8axi5 

• c5bs/~i5g5 s6hxlw5 wrx6Oc6gu4 n>Slbc6Lt4 e8axi5, k~l>/1i5, vq6L3Jx3u5 x7m x6ft{nj5 

b1>m3=sJi4 

 

em5bsZ/Di whm8axo6bsymJ5 

 

m3>D4 em5bsZ/Di whm8axo6bsym<J4 b}?i X3Nstu4 n6rtbsym>K4 em5bsizk5: k6vzvw8N3i6 

sb6riqi4, x7ml ra9o6<Xu4 em>Dtiq5 WoExui4. k6vzvw8N3i6 sb6riq8i4 WoExui4 wMc3m5 

k6v6t5ti3u4 WoExaJi4 s9lusJ6, N9oxgw8NtA5 X3N5bsymli s=?l iEsQ8qbuk5 

k6v6tbsAt4, bm4fx k6vzisJ5 WNhxDyZMsJ8N6Lt4 b6rZn8k5 tr9la ryxi k6vzgw8NExo4 

x3̀CAo>m3j5 sz̀bk9~l8~i5. bm8N g8z=cD8N6g6 `rNs/w5 xgw8Nsq8izk5 s}?l xsMiq8k5 

wlx8q0J̀t5 WoE}=sJi4 kNi4, <h3l yM5tx?s8q8izb xfisiE/q5 wMQ/q9l, s6hxlr{n3~i5 

WoEx{nk5, hCs0pymAt4 kNystui4 xgExo9ME7u4, ra?Ex6bslxDi s/C8ix3=s2 WQx3={nz, 

s}?l `rNs/c6t5tJ5 xgw8NDwJm8q4ft4 WQxDtq8k5. bm4fx Wdt3Jx5 k6vzixDt4 mg/svw8NDttg5 

b1>m3=q8i4 srs8àCz5 mo5bsgw8NC/6Li s9lu xg6bsJj5 k~l>/1i5 yKixA5 xg6bs?8ifw5. 

 

ra9o6<Xu4 mg/siz xg6bsZ/6Li W0JtQlQ5 iEsQ/s8q5g5 n6rv9M4ft4 k~l>/1i5 WoExaJ5 

k6v3lt4 s}?l xg6bui4 X3N{ym/q5 Wbc8q4ft4 wi9M{y?9oxi3j5 tr8Nh9lA s/C8ix3=8a3iz. 

 

ra9o6<Xu4 mg/siz x7m wo6fygczk5 st6tbsiz kN wMc6S6 `W/wi3i4 nNJ6ystq8i4 x7m 

xg6X5bq5 yM̀bk5 kNk5 s?l kNqb wMqi4 x4bfc3=7j5 k~l>/1i5 GhC/8q5gk5, slExN8q5g, 

wr5gN8q5g5 xg6bsif5H, x7m `c<Xq5 kNs2 wo6fy6ho6tbslt4. nNJ6ystq5 xg6X5bq9l sy/slt4 

k~l>/1i5 e8axk5 g6f6bslt4. nNJ6ystq5 xg6X5bq9l kNystf̀b2 x6ft{nzA5 dou]A4f5 

syv6b6bslt4 vq6L3Jx3j5 s}?l k~l>/1k5. syv6b6ti4 sux3Jxi4 eiC/6gA5 `b4fx e8axi5 s}?l 

vq6L3Jxu5 e7mf5 wyo6h6bslt4 x7ml is3Dbslt4, xg6bs4v8i3lt4 s}?l wQbslt4. 
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BAFFINLAND IRON MINES CORPORATION 
MARY RIVER PROJECT 

 
2009 ABANDONMENT AND RECLAMATION PLAN 

(REF. NO. NB102-181/15-1) 
 

SECTION 1.0 - INTRODUCTION 
 

The Mary River Project is an advanced iron ore exploration project located in the northern Baffin Island 
region of Nunavut (Figure 1.1).  The project is wholly owned by Canadian mining company Baffinland Iron 
Mines Corporation (Baffinland).  Baffinland has released a Definitive Feasibility Study (DFS) demonstrating 
the robust potential of full-scale development and has initiated the regulatory approval process for full-scale 
development.  This abandonment and reclamation plan (A&R Plan) was prepared to address closure and 
reclamation in accordance with best corporate governance practices and as a condition of the surface lease 
held by Baffinland with the Qikiqtani Inuit Association. 
 
Earlier versions of this A&R Plan were prepared to support environmental screening and permitting activities 
for the bulk sampling program and to reflect the outcome of the environmental screening and changes to the 
scope of the work as provided by Amendment No. 2 to the Nunavut Water Board (NWB) water licence as 
well as the comments made by the NWB (Knight Piésold Ref. No. NB102-00181/6-7, Rev. 2, dated 
March 31, 2008). 
 
This document is an update to the March 2008 version in consideration of changes to the scope of the work, 
shipment of the bulk sample as well as the comments made by the NWB and the QIA. 
 
This updated A&R Plan will become the closure document that Baffinland will follow if there were no 
immediate or pending plans to advance the project towards mine development, subject to any future 
revisions required to reflect material changes.  This plan provides a full cost of implementing closure that 
addresses all project-related activity areas and infrastructure related to the Mary River Project that will be in 
place assuming an unplanned (i.e. “worst case” scenario) shut-down as of March 31, 2010.  This is a 
hypothetical date as actual closure timing is currently unknown and coincides with the requirements in the 
surface lease. 
 
Key differences in the assumptions included in the 2009, compared to the 2008 plan include: 
 

• Mobilization activities in 2008 anticipated continuing to advance the project beyond the bulk sample 
to full scale development.  As a consequence, more fuel and equipment is currently on-site. 
Demobilization of these resources is included in the revised plan. 

• Actual site conditions and changes in site conditions from that which was assumed in the 2008 plan 
• Inclusion of activities which were previously accounted for as part of ongoing field operations and 

not part of reclamation.  For example, this plan now includes final landscape grading and contouring 
of disturbed areas, construction of the landfill and access road plus much of its operation, contractor 
demobilization and increased supervision as a cost of closure versus being an element of 
operations of the Bulk Sampling Program. 

 



 

 
 2 of 25 NB102-181/15-1 
  Revision 0 
  March 26, 2009 

Any reconciliation to the previous A&R cost estimate is of little use/relevance since the scopes and 
underlying assumptions differ. 
 
1.1 EXISTING PERMITS 

Exploration is focused on Federal Mineral Leases 2483, 2484 and 2485 that were established in the 1960s 
before the Nunavut Land Claims Agreement and are wholly held by Baffinland. 
 
The exploration and geotechnical activities, the bulk sample program and any future closure and 
reclamation activities that may be undertaken, are subject to the terms and conditions of the following core 
authorizations issued to Baffinland: 
 

Type of Authorization Approval No. Authorizing 
Agency 

Governing Activity Period Valid 

Water License (Type B) 
2BB-MRY0710 

(including 
Amendments 1 and 2) 

NWB 
Water use and waste 

disposal 
July 16, 2007 to  
Dec 31, 2010 

Land Use Permit N2006C0036 INAC 
Exploration and 

Geotechnical Activities 
on Crown Land 

April 4, 2007 to  
April 4, 2010 

Land Use Permit N2007F0004 INAC 
Road Construction on 

Crown Land 
July 6, 2007 to July 6, 

20092 

Commercial Lease for 
Inuit Owned Lands 

Q07L3C001 QIA 
Mining and exploration 

activities on Inuit Owned 
Land 

August 1, 2007 to 
October 31, 20091 

Quarry Permit 2007QP0098 INAC 
Quarrying on Crown 

Land 
July 6, 2007 to June 

25, 20092 

Letter of Advice 
File No. NU-06-0084, 
dated July 25, 2007 

DFO 
Crossing installations at 

Category Small 
Watercourses 

Not applicable 

HADD Authorization 
Fisheries Act S.35(2) 

File No. NU-06-0084, 
dated August 3, 2007 

DFO 
Crossing installations 

within fish habitat at 25 
watercourses 

Not applicable 

Navigable Waters 
Protection Act Approval 

8200-07-10265 
8200-07-10266 
8200-07-10267 
8200-07-10268 
8200-07-10269 
8200-07-10270 
8200-07-10271 
8200-07-10272 
8200-07-10273 
8200-07-10274 

Transport 
Canada 

Construction of 
crossings in 10 

navigable waters 

September 6, 2007 to 
June 30, 

2015(pending) 

  
NOTES: 
1. Q05L2C14 includes an extension provision that Baffinland intends to exercise in 2009. 
2. At the time of this Plan, an application has been submitted to INAC requesting a one (1) year 

extension to the land use permit and the issuance of a new, one (1) year quarry permit. 
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1.2 APPLICABLE GUIDELINES 

The following guidelines were referenced during the development of this A&R Plan: 
 
• Guidelines for Abandonment and Restoration Planning for Mines in the Northwest Territories, by the 

Northwest Territories Water Board, September 1990 
 
• Mine Site Reclamation Policy for Nunavut, by Indian and Northern Affairs Canada, 2002 
 
• Mine Site Reclamation Guidelines for the Northwest Territories, by Indian and Northern Affairs Canada, 

January 2007 
 
• Mine Reclamation in Northwest Territories and Yukon, Prepared by Steffen, Robertson and Kirsten 

(B.C.) Inc. for the Northern Affairs Program of the Department of Indian Affairs and Northern 
Development, April 1992 

 
The Mary River Project is not a mine site but rather an advanced exploration project. Programs and 
activities are designed to support advancing the Project to full-scale development.  Although the above 
listed policies and guidelines do not apply to exploration or advanced exploration stages of the development 
of a mineral property, and only apply to new and developed mines and their mining-related activities, they 
have been considered when preparing this A&R Plan. 
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SECTION 2.0 - CLOSURE & RECLAMATION PLAN OBJECTIVES 
 
In accordance with the objectives outlined in the cited guidelines, the general closure and reclamation goals 
of this A&R Plan are to: 
 
• Provide for the long-term physical and chemical stability of the Project areas so as to protect the public’s 

health and safety 
• Enhance natural recovery of the disturbed areas to a state that is compatible with surrounding land uses 

and to allow for future use by people and wildlife 
• Implement reclamation designs that limit the need for long-term maintenance and monitoring  
 
This A&R Plan is written with a view to address all project-related activity areas and infrastructure. 
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SECTION 3.0 - SITE DESCRIPTION 
 
3.1 OVERVIEW 

3.1.1 Brief Overview of Past Project Activities 

Baffinland resumed mineral exploration activities in 2004 after a 40-year hiatus in activity at 
Mary River.  Baffinland has since continued to undertake programs and activities in support of 
advancing its Mary River Project. 
 
Initially, a camp and support facilities was established at Mary River, adjacent to an existing airstrip, 
temporary facilities were constructed at Milne Inlet for receiving materials and supplies, equipment 
was off-loaded at Milne Inlet by sea-lift and moved into the site over winter road, and drilling on 
Deposit No. 1 recommenced.  Investigatory geotechnical drilling programs at potential infrastructure 
sites associated with a full-scale mining development also commenced. 
 
Additional exploration drilling and resource evaluation on Deposit No’s. 1, 2 and 3, geotechnical 
drilling at Project development areas, environmental baseline and monitoring studies, a Bulk 
Sample Program with the addition of a new camp along the proposed rail alignment and upgrades 
and expansions to the existing camps, related infrastructure and the Tote Road to support the 
different programs has followed. 
 
Figures 3.1 to 3.5 shows the location of activity areas related to the Mary River Project. 
 
Baffinland has released a Definitive Feasibility Study (DFS) demonstrating the robust potential of 
full-scale development and has initiated the regulatory approval process for full-scale development.  
Baffinland has worked in earnest with its financial advisors in seeking a strategic partner or partners 
needed for the proposed transition from exploration to development and eventually production. 
 

3.1.2 2009 Work Plan 

The current world financial crisis and economic outlook has had a major dampening effect on the 
resource sector, adding time and complexity to the strategic partnering initiative, and the resources 
currently available to support the 2009 work plan. Although at the time of writing the Company’s 
work plan is still in the development stage, the current economic climate is expected to result in a 
significant decrease in development planning efforts undertaken in 2009. This will translate into a 
deferral in advancement of further engineering design, geotechnical drilling, and other technical 
support studies required for the detailed planning of the proposed Mary River Project. Field 
programs instead will focus on infill exploration drilling on Deposits No. 2 and/or 3 with a goal of 
transitioning resources currently in the ‘inferred’ category to the ‘indicated’ category’. Ultimately, the 
2009 work plan will be based, in part, on availability of financing and the outcome of the strategic 
partnering initiative.  
 
Key programs and activities that will be undertaken in 2009 in support of continued advancement of 
the Mary River Project include:   
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• Off-season presence at the Mary River site in the interest maintaining site access and security 
• Operation of the Mary River camp to support a modest and approximate 2,200 metre 

exploration drill program between June and September 
• Planning and execution of a training program for driller helpers to support 2009 exploration 
• Transport of needed fuel and supplies stored at Milne Inlet to the Mary River camp site using 

the upgraded Milne Inlet Tote Road 
• Helicopter and fixed wing aircraft support as required to service the exploration drilling program 

and other general site activities, including environmental monitoring 
• Follow-up construction and ongoing monitoring activities in accordance with the No Net Loss 

and Monitoring Plan under the Fisheries Authorization issued in relation to the Tote Road 
• Continued progressive reclamation of areas of current and past use in association with 

exploration drilling, geotechnical drilling, and bulk sample programs 
• Upon further treatment and/or confirmation that effluent criteria as stipulated by the Water 

Licence have been met, discharge of the polishing/waste storage pond contents at Mary River 
and Milne Inlet to the approved receiving locations 

• Demobilization of contractors’ equipment and supplies used to support the bulk sample 
program that is not required for near term activities by a single dry cargo sea-lift from Milne Inlet 

• Demobilization of barrel fuel currently stored and in place to support field studies and 
geotechnical drilling by a single dry cargo sea-lift from Steensby Inlet.  In 2009, it is expected 
that the Steensby, Mid Rail, and Milne Inlet Camps will remain unoccupied. 

 
Should additional financing become available, Baffinland may increase field activities accordingly. 
Equipment, infrastructure, consumables and regulatory permits are currently in place to support a 
substantially larger exploration drilling program, resumption of the geotechnical drilling program 
needed to support engineering planning, as well as undertaking any further environmental baseline 
and other scientific and engineering studies required for project planning. 
 

3.2 BULK SAMPLE PIT AND STOCKPILES 

3.2.1 Bulk Sample Pit 

A single mining bulk sample pit positioned across the crest and east side of the North Limb of 
Deposit No. 1 was constructed as a side-hill cut in 2008.  Two 5 m high benches were blasted using 
explosives and excavated down the east slope of the deposit (680 and 685 benches, respectively).  
The pit was designed to be free-draining (i.e. side hill cut) so that no water is impounded.  The 
approximate location of the bulk sample pit is shown on Figure 3.2. 
 

3.2.2 Stockpiles 

Stockpiles created during the bulk sampling program at Deposit No. 1, Mary River and Milne Inlet 
include: 
 
Deposit No. 1 - A stockpile containing approximately 28,000 tonnes of surficial weathered ore 
excavated from the surface of Deposit No. 1 remains on the deposit.  The weathered ore stockpile 
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location is shown on Figure 3.2.  The roadbed between the stockpile and the pit was also 
constructed from weathered ore.  Approximately 6,000 tonnes of representative (i.e. ore grade) 
material was left in the bulk sample pit. 
 
Mary River - Stockpiles containing approximately 25,000 tonnes of non-representative ore 
(i.e. separate lump and fine stockpiles) remain at the Mary River crusher site.  The approximate 
location of the two stockpiles at the crusher are shown on Figure 3.2. 
 
Milne Inlet - The ore stockpile pad containing approximately 24,000 tonnes of non-representative 
ore remains at Milne Inlet.  Approximately 6,000 tonnes of representative (i.e. ore grade) material is 
stockpiled on this pad at Milne Inlet.  The approximate stockpile locations at Milne Inlet are shown 
on Figure 3.3. 
 

3.2.3 Geochemistry 

In addition to metallurgical testing of the bulk sample ore, an environmental geochemical testing 
program was undertaken in 2008 to assess the potential for waste rock, residual ore and the 
exposed pit to leach metals and/or acidity that could potentially degrade the quality of receiving 
surface waters (appended to Baffinland Iron Mines Corporation Mary River Project, 2008 Annual 
Report to the Nunavut Water Board).  This testing program was carried out according to the general 
requirements recommended by Price, 1979 which is generally regarded as being representative of 
industry best practice within Canada. 
 
In general, mine wastes have the potential to degrade surface water quality when they contain 
sulphide minerals, which oxidize when exposed to the atmosphere and release soluble acidity and 
metals, or when they contain soluble minerals, which will leach metals when they dissolve in contact 
water. 
 
In planning for the bulk sample program, the risk for poor quality run-off was predicted to be low, 
based upon existing knowledge gained from testing of samples collected elsewhere from Deposit 
No. 1. The 2008 environmental geochemical testing program was developed to test representative 
samples of the materials and landforms generated from the bulk sample program in order to 
validate these predictions. 
 
Representative geological samples were collected and submitted to the analytical laboratory of 
SGS Lakefield Research Ltd. for major elements content characterization, modified acid-base 
accounting (ABA) to assess acid generating characteristics, and short-term leach testing 
(modified synthetic precipitation leaching procedure) to assess susceptibility to leach metals. 
Representative samples were collected from the i) weathered ore stockpiled on the Deposit No. 1, 
ii) non-representative ore stockpiled at the Mary River crusher site and the stockpile pad at Milne 
Inlet, and iii) representative ore left exposed in the bench walls of the pit and stockpiled at Milne 
Inlet. 
 
The results from this program validated predictions that were made during the environmental 
screening. Test results showed low to non-detectable levels of sulphide-sulphur. All samples 
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contained sulphide-sulphur at concentrations below the laboratory analytical detection limit of 
0.01% (by weight) except for one sample of representative ore (measured at 
0.01% sulphide-sulphur) and one sample of nonrepresentative ore (measured at 
0.02% sulphide-sulphur). 
 
The mean ratio of neutralization potential (NP) to acid potential (AP) of samples of; i) the weathered 
ore stockpiled on the Deposit No. 1, ii) non-representative ore stockpiled at the Mary River crusher 
site and the stockpile pad at Milne Inlet, and iii) representative ore left exposed in the bench walls of 
the pit and stockpiled at Milne Inlet were measured at 6.2, 5.9, and 8.1, respectively.  These 
measurements compare to commonly referenced screening criteria by Price, 1997 which classifies 
samples with an NP/AP ratio greater than 4 as being non-acid generating. 
 
Short -term leach test results indicated a low risk of significant metal leaching.  This risk is likely to 
be further diminished by the dry arid climate at the site. Metal concentrations from short-term leach 
tests were all below concentration limits established for: i) the bulk sample water license 
(Section 3.2.1), ii) concentration limits listed under Schedule 4 of the Metal Mines Effluent 
Regulations (MMER), and iii) most metal concentrations were below the more stringent CCME 
guidelines for the Protection of Aquatic Life (CCME-PAL). Note that Schedule 4 MMER limits are 
generally applied to end-of-pipe discharges from metal mines in Canada and CCME-PAL are 
applicable to receiving water quality. 
 

3.3 CAMPS AND RELATED FACILITIES 

Camp facilities are described below and locations are shown on Figure 3.1. 
 
Mary River camp is a 100-person winterized exploration tent camp and a 100-person all-season tent camp, 
with ancillary facilities.  Specifically there are 26 Weatherhaven tents, 11 Norseman tents, 3 Weatherhaven 
washroom/dry tents, 1 Weatherhaven firehall tent, 1 Weatherhaven kitchen (old) tent, 3 Weatherhaven 
workshop tents, 40 sea containers used for storage, three main camp generators, incinerator, 3 concrete 
sewage tanks, 1 plastic sewage tank, 1 sewage treatment plant, 3 sewage ponds, 13 fuel bladder tanks, 
mobile equipment along with laydown areas.  The existing all-season exploration camp, primary ancillary 
facilities and related infrastructure at Mary River are shown on Figure 3.2. 
 
The Milne Inlet camp is an all-season fully serviced trailer camp for approximately 60 people, associated 
facilities and related infrastructure.  Specifically there are 10 accommodation trailers, 9 work tents, 1 large 
Weatherhaven workshop tent, two main generators, incinerator, oil/water separator, 1 sewage treatment 
plant, 1 sewage pond, 73 fuel bladder tanks, mobile equipment along with a laydown area.  Milne Inlet camp 
will remain essentially unoccupied in 2009 except for maybe a 2 person skeleton crew.  The existing site 
layout at Milne Inlet is shown on Figure 3.3. 
 
The Mid Rail camp used to support the geotechnical drill program between Mary River and Steensby Inlet, 
as well as environmental studies based in the area is a temporary seasonally occupied tent camp for 
approximately 40 people part way along the potential future railway alignment north of Cockburn Lake.  
There are 18 wooden structure accommodation/working tents for the kitchen and dining, living quarters, 
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washrooms, laundry and water storage, generator, etc along with a small laydown area.  The camp will be 
unoccupied in 2009.  The existing site layout at Mid Rail camp is shown on Figure 3.4. 
 
The Steensby Inlet camp is a seasonally occupied tent camp for approximately 50 people with associated 
facilities and related infrastructure used to support environmental studies, on-ice port site drilling and 
geotechnical drilling in the general southern area of the rail alignment.  Specifically there are 16 wooden 
structure accommodation/working tents (for the kitchen and dining, living quarters, washrooms, laundry and 
water storage, generator), two main generators, incinerator, 6800 fuel drums, mobile equipment (4 pieces) 
along with a laydown area.  A sea-lift in 2008 delivered a trailer camp (12 trailer units still in storage at 
laydown area) to Steensby Inlet to replace or supplement the tent camp for use in the future field programs.  
The camp will be unoccupied in 2009.  The existing site layout at Steensby Inlet is shown on Figure 3.5. 
 
There are two temporary refuge stations consisting each of a small half size trailer with bottled water and 
fuel storage area for 4 fuel drums located at kilometre 33 and 68 of the Milne Inlet Tote Road. 
 
An emergency survival trailer is parked at the crusher location near Deposit No. 1 
 
Communication towers and repeater stations are positioned at Milne Inlet, Mary River and two along the 
Milne Inlet Tote Road.  Weather stations are located at Mary River and both Milne Inlet and Steensby Inlet.  
A 60-m high test wind tower lying on the tundra is located approximately 19.6 km northeast of Mary River 
Camp to record information on wind speeds and direction. 
 
3.4 EQUIPMENT 

A portion of the equipment and materials used for the Bulk Sample Program and no longer required was 
backhauled to southern Canada in 2008. Only a portion of the equipment and materials intended for 
demobilization was removed from site in 2008 as the loading of a second sea-lift was terminated early as a 
result of weather.  The remaining portion will likely be removed in 2009 with a single dry cargo sea-lift from 
Milne Inlet. 
 

A list of equipment anticipated on-site after the planned sea-lifts in 2009 includes the following: 
 

Item No. of 
Units 

Item No. of 
Units 

Snowmobile/ATV 11 Excavators 2 
Camp 6 Fork Lifts (ZoomBooms) 4 
Incinerator 7 Fuel Tanks (steel) 2 
Airstrip Lights 1 Rescue Boat 1 
Sewage Treatment Facilities 3 Emergency Trailers 2 
Camp Gensets 10 Radio Towers 4 
Aux Gensets 10 Rigmats 48 
Haul Road Trucks 4 Office Trailers 7 
Haul Road Truck Pups 2 Graders 1 
Dozers 3 Water Tanks 2 
Loaders 2 Waste Tank 1 
Supervisor Vehicles 4 Drills 10 
Light Plants 2 Maintenance Vehicles 2 
Fuel Truck 1 Emergency Vehicles 1 
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3.5 ROADS AND AIRSTRIPS  

There are two existing gravel airstrips used for the project.  Temporary lighting is installed at the Mary River 
airstrip. 
 
The Milne Inlet Tote Road is an existing 105 km road between the Mary River Site and Milne Inlet.  The 
existing road was upgraded in 2007 and 2008 and generally included excavating sand and gravel for the 
road bed from within the road alignment, and supplemented with material from large designated 
borrow/quarry areas, adding the fill to the roadbed where required and installing crossing structures of 
various sizes (mainly culverts) at watercourses and drainages.  Subject to future permitting, it is planned that 
the road will continue to be used to provide all-season access throughout construction of the mine.  
Figure 3.1 shows the existing road alignment and the borrow sources identified for quarrying.  There are 
smaller access roads to Deposit No. 1, the salt station and explosives storage area. 
 
3.6 BORROW SOURCES 

Fill materials needed for upgrade of the Tote Road, the mine haul road and other site civil works were 
obtained from within the road alignment and from three main borrow sources and one quarry, at locations 
shown on Figure 3.1. Approximately 1,093,029 m3 of sand and gravel have been excavated from within the 
road alignment and these main borrow sources and quarries to support the project. 
 
Recontouring of borrow areas has commenced, with further work to be undertaken in 2009 to confirm that 
the as-built conditions are suitable for eventual decommissioning and to determine reclamation 
requirements to meet closure permits and provide a simple scope for each borrow area.  Recontouring of 
borrow areas from within the road alignment to minimize ponding, erosion and sediment run-off to receiving 
waters will be ongoing in 2009 for those areas identified as requiring additional work.   
 
3.7 FUEL STORAGE  

Fuel storage facilities are located at the camp and crusher area at Mary River, at Milne Inlet, 
Refuge Stations, Mid Rail Camp and at Steensby Inlet Camp. 
 
Bulk fuel storage facilities include: 
 
• An 8.25-million litre capacity bulk fuel storage facility at Milne Inlet, consisting of 

seventy three 114,000 L fuel bladders in a lined containment as well as a lined re-fuelling station and 
resupply pipeline 

• Bulk fuel bladder tank farm near the Mary River Camp with a capacity of 1.5 million litres, consisting of 
thirteen 114,000 L bladders in lined containment.  A double walled 75,000 litre tank in lined 
containment. 

 
Refuelling stations at Milne Inlet and Mary River are equipped with a lined and bermed area to contain any 
minor spills or leaks during refuelling.  The liner is protected by sand bedding and vehicles and equipment 
drive onto the lined area to refuel. 
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In addition, drum caches in lined containment are also situated at Milne Inlet, Mary, River, Steensby Inlet 
and Mid Rail Camps.  The total number of 200 L drums currently stored on-site is approximately 10,102. 
 
Most of the barrel fuel currently stored at Steensby Inlet in place to support field studies and geotechnical 
drilling is currently planned to be demobilized in 2009 by a single dry cargo sea-lift from Steensby Inlet. 
 
3.8 CHEMICALS 

Some chemicals and potentially hazardous materials associated with project operations include: 
 
• Oils, greases, lubricants, and drilling additives for mining and heavy equipment 
• Calcium chloride flakes for drill water for exploration drilling 
• Lead acid batteries and cleaning supplies at camp sites 
• Waste oils generated from mobile equipment and generators 
 
Lubricants and oils, as well as both new and used batteries, are stored in containers.  Waste oils are stored 
in drums in lined containment, until transported to Milne Inlet and sent offsite via sealift to a registered 
hazardous waste disposal facility or to recycling depots.  Calcium chloride flakes are stored in designated 
locations remote from water at Milne Inlet and Mary River. 
 
Included in a 2008 sea-lift backhaul was a portion of the hazardous and non-landfillable wastes generated 
from current and historic activities at Mary River destined for licenced disposal and recycling facilities.  Only 
a portion intended for demobilization was removed from site in 2008 as the loading of the final sea-lift was 
terminated early as a result of weather. 
 
3.9 EXPLOSIVES 

A portion of the pre-packaged emulsion and high explosives (Class A) required for the Bulk Sample 
Program remains and are stored in the 3 explosives magazines used for transport of the explosives to 
Mary River.  The self contained explosives magazines are positioned in conformance with the 
NWT/Nunavut Mine Health and Safety Act and regulations.  Detonators and explosives are stored in 
separate magazines, and inventory is strictly controlled with supervisory control.  The explosives magazines 
are located away from other infrastructure in accordance with the British Table of Distances, and warning 
signs are prominently posted. 
 
3.10 WASTE AND WATER MANAGEMENT 

Water is supplied to each camp as follows: 
 
• The water supply and treatment system (heated intake, ultra-violet disinfection) at Mary River supplies 

water to the combined population at the camp site 
• Water supply at the Milne Inlet site consists of holding tanks that are filled by truck from a nearby lake 

and treated using an ultra-violet (UV) disinfection system 
• Drinking water at the Mid Rail Camp comes from the adjacent unnamed lake, stored in holding tanks 

and treated using an ultra-violet (UV) light disinfection system 



 

 
 12 of 25 NB102-181/15-1 
  Revision 0 
  March 26, 2009 

• Drinking water at Steensby Inlet Camp, is sourced from the unnamed in-land freshwater lake and 
treated using an ultra-violet (UV) disinfection system 

 
Sewage and greywater is treated and disposed of at each camp as follows: 
 
• Sewage and grey water at Mary River is treated using a pre-engineered rotating biological contractor 

sewage treatment plant followed by ultraviolet disinfection.  Three polishing waste storage ponds 
(PWSP) are in place to receive treated sewage not meeting criteria for direct discharge via a 2 km heat 
traced pipeline into Sheardown Lake.  Two of these ponds are full and there are plans to decant them in 
2009.  A Tanks-A-Lot sewage treatment system exists but is no longer used. 

• There is a rotating biological contractor sewage treatment plant followed by ultraviolet disinfection at 
Milne Inlet camp to treat the sewage and grey water.  A polishing waste stabilization pond is in place to 
receive treated sewage not meeting criteria for direct discharge to the receiving environment.  The pond 
is planned to be decanted in 2009.  Treated effluent is discharged by truck to a surface drainage 
channel discharging to Milne Inlet.  During 2009 Milne Inlet camp will remain essentially unoccupied and 
latrine toilets (commercially purchased “Pacto” systems) will be used.  Any toilet waste will be collected 
from the outhouses and incinerated in a dual-stage, forced air incinerator. 

• Toilet wastes collected from the outhouses at Steensby Inlet and Mid Rail Camp is incinerated in a 
dual-stage, forced air incinerator at each of the camps.  Greywater is disposed of in a sump established 
at each camp.  During 2009, Steensby Inlet and Mid Rail Camp will be unoccupied. 

 
Solid wastes are stored and disposed of as follows: 
 
• Camp incinerators exists at each of the Mary River, Milne Inlet, Steensby Inlet and Mid Rail camps for 

disposal of inert combustible non-hazardous solid wastes.  Ash is collected in containers to help prevent 
wind distribution. 

• Inert non-combustible wastes such as scrap metal, plastic, rubber, metals, wood that is not burned and 
ashes from the incinerator is collected and stored in preparation for disposal in the landfill at Mary River 
or hauled to Milne Inlet for disposal off site 

• Wastes generated at the refuge stations is stored in containers or ore sacks and backhauled to 
Mary River for disposal by incineration or eventual landfilling, as appropriate or to Milne Inlet for 
shipment off site 

• Waste oil and other hazardous and recyclable wastes are collected, temporarily stored on-site in a lined 
containment area and backhauled to Milne Inlet or Steensby Inlet in preparation for shipment off site.  
Used batteries are collected in sealed containers and transported off site.  Empty fuel drums are 
crushed and packaged and temporarily stored on-site in preparation for transport off-site by sealift 
where they will be recycled.   

• The planned access road and landfill as approved by the Nunavut Water Board has not yet been 
constructed at Mary River.  This closure plan assumes the construction and operation of the landfill will 
be performed as part of final closure. 
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SECTION 4.0 - TEMPORARY SUSPENSION 
 
A temporary suspension of activities means the temporary cessation of the current program operations, 
either as planned or due to unforeseen circumstances. 
 
A planned shutdown occurs when there is a potential for economic or operational difficulties that would 
cause a temporary cessation of current operations at the project sites.  The program could be temporarily 
suspended because of unforeseen circumstances such as a prolonged period of poor weather and related 
issues, fuel shortages, mechanical problems with critical equipment, unanticipated delays in the project 
timeline, or availability of financing.  Temporary suspension typically could last for a period of weeks to 
several months but could conceivably last for a year or longer.  The intention however, would be to 
immediately resume operations as soon as all issues have been resolved.  All facilities will be secured in a 
manner similar to the seasonal shutdown of the existing Mary River camp that has occurred in past years. 
 
4.1 BULK SAMPLE PIT 

Mining from the side-hill cut bulk sample pit was completed in 2008.  The bulk sample pit was confirmed by 
land survey at its completion in 2008 to be free-draining.  The pit will be visually inspected as part of the 
monitoring program to identify any indications of acid generation or metal leaching, and the drainage that 
collects downstream of the bulk sample pit will be sampled and tested for general chemistry and metals 
during the semi-annually (twice per year) site visits (discussed below). 
 
4.2 STOCKPILES 

The weathered ore at top of Deposit No. 1, including the weathered ore roadbed between the stockpile and 
the pit has been progressively reclaimed and is expected to be physically stable in the long term.  Inspection 
will be carried out to verify this. Side slopes of the non-representative ore at the crusher location and 
residual ore stockpiles at Milne Inlet will be re-graded prior to temporary suspension. Any seepage observed 
from the stockpiles will be sampled and tested for general chemistry and metals during the semi-annual 
(twice per year) site visits (discussed below). 
 
4.3 CAMP AND RELATED FACILITIES 

The following measures have been performed at the Milne Inlet, Steensby and Mid Rail camps and will be 
undertaken at the Mary River camp facilities in a temporary suspension scenario: 
 
• Tents and camp facilities (i.e., kitchens, outhouses, showers, warehouses, etc.) will be thoroughly 

cleaned and all open food and wastes incinerated.  All unopened food supplies will be contained in 
sealed and secure containers so as not to attract any wildlife to the site. 

• Oil stoves and propane systems will be shut off and supply oil drums and propane cylinders firmly 
closed 

• Diesel generators will be shut down and winterized according to their manufacturer’s procedures; fuel 
hoses will be drained and storage tanks connected to the power supply will be sealed and inspected 
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4.4 EQUIPMENT 

Heavy equipment and vehicles will be consolidated at either the Mary River or Milne Inlet camps. Small 
equipment will be returned to a designated warehouse where they will be securely stored. 
 
4.5 ROADS AND AIRSTRIPS 

No closure measures are proposed for roads and airstrips during temporary suspension.  An inspection of 
the airstrips and roads will be undertaken to ensure there is no impeded drainage or substantial erosion that 
requires attention. 
 
4.6 BORROW AREAS 

Progressive reclamation of borrow areas as part of operations has commenced, including maintaining stable 
side slopes and grading for natural drainage.  The borrow areas that have not been inspected at the onset 
of temporary suspension will be inspected, and re-grading will be completed as required to ensure there are 
no drainage issues or risk for substantial erosion that require attention. 
 
4.7 FUEL STORAGE 

Bulk fuel storage facilities at Mary River and Milne Inlet sites will be inspected for leaks and all valves and 
dispensers closed and secured.  Drums of fuel will be left within the lined containment areas. 
 
4.8 CHEMICALS 

All chemicals present, such as cleaning supplies, lubricants, antifreeze, oils, and greases will be stored 
away in secure buildings and properly sealed. 

 
4.9 EXPLOSIVES 

All explosives will be placed in the explosives magazines and locked. 
 
4.10 WATER SUPPLY AND WASTE MANAGEMENT 

The water supply systems (tanks, pipes, and lines) will be completely drained, removed and stored away. 
Waste water treatment facilities will be shut down according to manufacturer’s procedures, and any 
remaining sewage or sludge will be directed to the polishing/waste stabilization ponds.   
 
Combustible non-hazardous inert wastes will be incinerated and any non-combustible inert wastes will be 
stored securely at their respective remote locations to be eventually landfilled.  
 
Hazardous waste will remain stored in a manner that minimizes environmental risk in preparation for final 
off-site disposal and/or recycling. 
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4.11 MONITORING 

Baffinland will arrange semi-annual (twice per year) site visits to inspect the camps, and repairs will be made 
as necessary.  These visits would continue until activities resume.  Under this scenario, Baffinland would 
notify the NWB and QIA of planned site visits so that the NWB and QIA could chose to attend if desired.  
QIA and NWB will be copied on all follow-up reports. 
 
Water quality monitoring will be carried out at the stockpile locations and the bulk sample pit as indicated 
above, and in accordance with the conditions of the water license. 
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SECTION 5.0 - FINAL CLOSURE 
 
Final closure would be undertaken if a decision was made to cease all activities at Mary River due to 
unforeseen circumstances or if there were no immediate or pending plans to advance the project towards 
mine development.  
 
Final closure and reclamation will include removing all equipment and materials either off-site or into an 
on-site landfill at Mary River (for inert, non-hazardous, non-combustible materials), and contouring ground 
surfaces.  Equipment and materials to be taken off-site will be transported overland from Mary River Camp 
to Milne Inlet.  Materials and Equipment at Mid Rail Camp will be flown to Steensby Camp or the Mary River 
Camp.  Arrangements will be made with a sealift contractor to collect the shipment of materials and 
equipment at Milne Inlet and Steensby Inlet and ship material offsite for re-sale, salvage or disposal. 
 
Most materials and equipment found at the project sites will have some residual value for either re-sale or 
relocation to another exploration site.  It is possible some or all of the camp infrastructure and equipment 
could be airlifted or sealifted to another exploration site or could possibly be donated to the local 
communities. 
 
5.1 BULK SAMPLE PIT 

As described in Section 3.3.2, there is virtually no potential for enhanced release of acidity or metals in 
response to oxidative weathering of the material in the ore left exposed in the bench walls of the pit.  The 
walls and floor of the pit will be visually inspected as part of the monitoring program to identify any 
indications of acid generation or metal leaching, and any seepage that collects in or downstream of the bulk 
sample pit will be sampled and tested for general chemistry and metals during the site visits (discussed 
below). 
 
The shallow side-hill cut pit area created on Deposit No. 1 will be inspected for any physically unstable 
surfaces and to validate that the pit is draining properly.  The bulk sample pit was confirmed by land survey 
at its completion in 2008 to be free draining and will be left open. There were no stability issues noted by the 
Mine Inspector during his inspection in September of 2008. Rehabilitation measures will be undertaken if 
necessary to ensure that unstable areas do not remain. This may include additional blasting, excavation or 
backfilling using weathered ore. 
 
5.2 STOCKPILES 

It has been demonstrated from the 2008 environmental geochemical testing program that there is virtually 
no potential for enhanced release of acidity or metals in response to oxidative weathering of the material in 
the i) weathered ore stockpiled on the Deposit No. 1, ii) non-representative ore stockpiled at the Mary River 
crusher site and the stockpile pad at Milne Inlet, and iii) representative ore left exposed in the bench walls of 
the pit and stockpiled at Milne Inlet.  Any seepage observed below the weathered ore stockpile during 
follow-up monitoring will be sampled and tested for general chemistry and metals during the annual 
post-closure site visits (discussed below). 
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The weathered ore stockpiled at top of Deposit No. 1, including the weathered ore roadbed between the 
stockpile and the pit has been progressively reclaimed and is expected to be physically stable in the long 
term. Inspection will be carried out to verify this. 
 
The representative (i.e. ore grade) material left in the bulk sample pit was contoured and left in a stable and 
free draining state at the end of the 2008 field season.  
 
The non-representative ore stockpiled at the Mary River crusher site will be re-graded as required to ensure 
the area is physically stable. 
 
The stockpile of representative ore at Milne Inlet will be re-graded as required over the non-representative 
ore pad to ensure the area is physically stable and covered in 0.3 m of locally available borrow material for 
aesthetics purposes and to prevent dusting of the beach head. 
 
The contingency plan involving mixing of neutralizing material with potentially ARD/ML material that was 
included in the previous A&R Plan is no longer required.  The results from the 2008 environmental 
geochemical testing program and short term leach tests have demonstrated that there is virtually no 
potential for enhanced release of acidity or metals in response to oxidative weathering of the material 
sampled. 
 
5.3 CAMP AND RELATED FACILITIES 

Most materials found at the camp sites are either control burned, landfilled at the Mary River landfill, or 
backhauled for disposal or salvage.  Most materials found at the camp sites will have residual value and 
may be salvaged for resale and relocated off-site by sea-lift.  Tent facilities and Quonset buildings will be 
dismantled and, with the pre-fabricated trailers, will be transported overland to Milne Inlet, landfilled at the 
Mary River landfill, or control burned.  Wooden structures such as warehouses, outhouses, tent floors, bunk 
beds and tables will be dismantled, salvaged for re-use by others, or burned on site.  Only clean wood, 
wood that has not been coated with preservative chemicals or paint, will be considered for burning. 
 
All camp areas will be inspected for signs of fuel spills and any contaminated materials excavated as 
described in Section 5.10. Ground surfaces will be re-contoured if necessary to ensure long-term physical 
stability. 
 
Generators will be prepared for travel, transported overland to Milne Inlet, and sent off-site on sealift for 
re-sale.  Fuel storage, hoses and filters associated with the power supply will be drained. Waste oil, residual 
fuels and oil/fuel filters will be managed as hazardous waste, contained and removed from site to a licensed 
waste disposal facility. 
 
Drill sites in operation or undergoing progressive reclamation will be closed as per the operational licensing 
and permitting requirements.  Exploration drill core will be transferred to sea containers for long term storage 
adjacent to airstrip.  Geotechnical core will be disposed of in the landfill. 
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5.4 ROADS AND AIRSTRIPS 

Airstrips will remain to allow for future access to the site for exploration, site inspections and other 
monitoring activities.  Temporary airstrip lighting at Mary River will be removed.  
 
The temporary roads including Milne Inlet Tote Road, access road to Deposit No. 1, landfill, salt station, and 
explosives access will be inspected and any areas of significant erosion will be re-graded to improve 
stability and minimize sediment run-off to receiving waters.  Four (4) sea can crossings and six (6) culvert 
crossings deemed as navigable waters under authorization by Transport Canada and the 
Federal Department of Fisheries and Oceans along the Milne Inlet Tote Road are required to be removed 
and the crossing re-graded at closure.  The culverts and sea-cans will be disposed of in an inert landfill at 
Mary River.  Alternately the sea cans may be hauled to Milne Inlet and shipped off site for disposal or 
recycling.  The roadbed will remain for other users, in accordance with the road’s designation of public 
access in the Nunavut Land Claim Agreement. 
 
5.5 BORROW AND QUARRY AREAS 

Progressive reclamation of borrow and quarry areas has commenced as part of operations, including 
maintaining stable side slopes and grading for natural drainage to minimize ponding, erosion and sediment 
run-off to receiving waters.  Reclamation of borrow areas from within the road alignment will continue in 
2009 as part of operations and be completed during final closure for those areas identified as requiring 
additional work.  The three primary borrow sites and one quarry will require reclamation at final closure. 
Final re-grading will be completed as required for drainage control and limit the potential for excessive 
erosion. Borrow and quarry areas will be revisited as part of the post-closure monitoring program, to 
document that no substantial thaw settlement has occurred that will necessitate further remedial action. 
 
5.6 FUEL STORAGE 

Drums of fuel will be consolidated, inspected and securely sealed. Any open drums of diesel, 
off-specification fuel and waste oil will be shipped to registered hazardous waste disposal facilities or to 
recycling depots.  Sealed fuel drums may be sold locally or to other users in the region. Drums will be 
transported overland to Milne Inlet or by air to Steensby Inlet and loaded onto sealift. Empty fuel drums will 
be crushed and sealifted off-site for steel recycling or, if suitable for reuse, transported by sealift off-site 
where they will be returned to the vendor.  Fuel could also be burned at site assuming that any necessary 
permits are secured. 
 
Fuel bladders will be drained using compressed air, transferred to a truck, and relocated to Milne Inlet where 
they will be removed offsite for salvage.  Any fuel remaining will be loaded onto a sealift and transported to 
other users or will be shipped to registered hazardous waste disposal facilities or to recycling depots.  Fuel 
could also be burned at site assuming that any necessary permits are secured. The Mary River fuel storage 
facility will be emptied and decommissioned first, followed by the Milne Inlet facility once any excess fuel has 
been taken off site. 
 
Containment for each fuel storage facility consists of an earthen berm lined with a petroleum-resistant 
geomembrane liner.  Any bedding material inside the liner will be tested for petroleum hydrocarbons before 
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being removed. Liners will be sent off-site for disposal at a licensed facility.  Soil beneath the lined areas will 
also be tested for petroleum hydrocarbons. Disposal of contaminated soils is described in Section 5.10. 
 
5.7 CHEMICALS 

Chemicals, such as cleaning supplies, lubricants, antifreeze, oils, and greases will be placed in a sea 
container and will be transported off-site for either re-use or disposal. 
 
Waste oil will be shipped to registered hazardous waste disposal facilities or to recycling depots.  Used 
batteries and any other hazardous waste will be taken off-site to a licensed disposal facility for recycling or 
proper disposal. 
 
5.8 EXPLOSIVES 

Unused explosives will be securely contained in magazines and removed from site.  The three explosives 
magazines located at Mary River will be transported to Milne Inlet and sent offsite via sealift to a licensed 
recipient for proper disposal or re-use. 
 
5.9 WASTE AND WATER MANAGEMENT 

An access road and landfill as approved by the Nunavut Water Board will be constructed and operated at 
Mary River as described in the Bulk Sampling Program Landfill Design and Operations (Baffinland Iron 
Mines Corporation, Submission of an Addendum to the Landfill Site Design Report for the Mary River 
Project. NWB File: 2BB-MRY0710/Part D19, October 27, 2008) for the disposal of bulky inert wastes, 
including wood, steel, rubber and plastics.  Bulky wastes remnant of historic exploration activities will be 
relocated to the landfill.  No organic or hazardous wastes will be disposed of in the landfill.  The landfill site 
will be covered with a 1.5 m thick layer of inert overburden. 
 
Combustible non-hazardous inert wastes will be incinerated on site. Non-combustible non-hazardous inert 
bulky waste that has no salvage value will be landfilled on-site.  
 
Existing bulky wastes from the 1960s, equipment and materials associated with recent project activities, will 
be inspected for any hazardous materials.  Oil pans and fuel tanks will be drained and the oil or fuel shipped 
to registered hazardous waste disposal facilities or to recycling depots. Any remaining hazardous 
components such as batteries, tanks and filters will be removed from site to a licensed off-site facility. 
 
The water supply system (tanks and lines) will be drained, dismantled, and will be either dismantled for 
disposal in the landfill at Mary River or will be transported to Milne Inlet for salvage or disposal off-site. 
 
Grey-water sumps will be backfilled and contoured to grade. Sewage treatment plants will be 
decommissioned in accordance with manufacturer procedures/recommendations, and any remaining 
sewage or sludge will be sent to the polishing/waste storage pond.  The polishing/waste stabilization ponds 
will be decanted and the solids left to dry.  Dried solids will either be buried in situ or disposed of at the 
on-site landfill upon confirmation as non-hazardous waste.  Liners will be removed and the polishing/waste 
stabilization ponds will be contoured.  This material could also serve as a contingency for use in contouring 
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other areas, if required, without triggering borrow royalty fees.  The treatment plants will be prepared for 
shipping and will be transported to Milne Inlet to be loaded onto sealift and shipped to other users or 
disposed of at site in the landfill. The concrete tanks associated with Tanks-A-Lot treatment facility will 
broken-up and disposed of in the inert landfill at Mary River. 
 
5.10 CONTAMINATED SOILS 

Any contaminated soils may be managed in-situ on site or excavated using the skid steers or excavators 
and loaded into fibreglass ore sacks and removed off-site for disposal at a licensed treatment or disposal 
facility. 
 
During the follow-up and monitoring period, sand and gravel contaminated with petroleum products will be 
managed in a land farm at Milne Inlet. This land farm will be decommissioned near the end of the monitoring 
period. 
 
5.11 TIMING AND SCHEDULE OF FINAL CLOSURE 

The timing of closure and reclamation is largely governed by weather.  Activities such as removal of lined 
containment facilities and the testing and excavation of affected soils are better completed during summer 
months when the ground surface is not frozen. Overland access can be year-round until the 
ten (10) navigable crossings are removed from the Milne Inlet Tote Road which will occur upon final retreat 
from Mary River camp.  Timing of shipping off-site for proper disposal will be governed by sealift schedule, 
which is possible only during the open water period of August to October. 
 
The reclamation activities are expected to be undertaken primarily during the months between March and 
October under favourable weather conditions although most reclamation can occur through the winter 
period. 
 
If final closure was implemented earlier, a similar schedule would apply, considering the timing constraints 
for reclamation activities and demobilization. 
 
It is estimated that a total of five months will be required to complete closure and reclamation activities with 
a crew of about 50 people.  The current Mary River Camp will be scaled down to a 50-person capacity, 
initially, and then removed completely once all other reclamation activities are complete.  The reclamation 
crew will move to Milne Inlet and then to the Steensby Inlet and Mid Rail to complete reclamation at these 
camps. 
 
Final closure could be undertaken under favourable weather conditions, leading up to sealift in August 
through October.  
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SECTION 6.0 - FOLLOW-UP MONITORING 
 
Monitoring and follow-up inspections will be conducted at the Mary River Project area in order to assess the 
physical and chemical stability of the various components after closure and reclamation of the facilities.  
Annual inspections of the affected sites will be carried out for up to five years following the final closure to 
demonstrate that conditions have not changed and remain both physically and chemically stable.  The 
monitoring program may be discontinued earlier than five years, only if monitoring results indicate that site 
conditions are stable, and agreement can be reached with the landowner(s) and Nunavut Water Board. 
 
The physical stability of the bulk sample pit, weathered ore and waste rock stockpile, Milne Inlet Tote Road 
and other project components shall be monitored through visual inspection. 
 
During the follow-up and monitoring period, sand and gravel contaminated with petroleum products will be 
managed in a land farm at Milne Inlet. This land farm will be decommissioned near the end of the monitoring 
period. 
 
The chemical stability of the site will be monitored through visual inspection as well as surface water 
sampling and analyses, during the closure period and for up to five years post-closure, or as otherwise 
dictated by the water license to document that its quality is not adversely affected by the closed Project 
components.  The monitoring plan will continue through closure and post-closure periods. 
 
At the conclusion of the post-closure monitoring period (i.e., in the fifth year of monitoring), all development 
areas related to the Project will be subjected to a closure inspection by a company representative or 
contractor, and a brief closure and reclamation report with photographs will be prepared, documenting the 
reclamation work completed and the site conditions following closure.  
 
 
 
 



 

 
 22 of 25 NB102-181/15-1 
  Revision 0 
  March 26, 2009 

SECTION 7.0 - ESTIMATED CLOSURE COSTS 
 
The estimated cost to complete the final closure work described in this A&R Plan is shown on Table 7.1. 
This plan provides a full cost of implementing closure that addresses all project-related activity areas and 
infrastructure related to the Mary River Project that will be in place assuming an unplanned (i.e. “worst case” 
scenario) shut-down as of March 31, 2010.  This is a hypothetical date that corresponds with the 
requirements of the surface lease, as actual closure timing is currently unknown.  The state at the time of 
closure is different from the 2008 Plan based on (a) actual results of the bulk sample program and (b) a 
current plan to continue to plan for full-scale development. 
 
The following assumptions have been made in developing the cost estimate: 
 
• Contractor and Baffinland equipment that are at site after the completion of the bulk sample program 

and the 2009 sea-lifts will be available to carry out the final abandonment activities 
• Reclamation is carried out by a third-party contractor 
• Demobilisation activities will be coordinated with the numerous community sealifts performed each year 

in the area 
• The monthly cost to operate the camp at Mary River during final closure will be based on actual camp 

costs estimated from experience to date  
• A dedicated tanker ship sealift will be used to remove the bulk fuel from the project  
• That fuel is represented as a non-cash contribution to the execution of closure 
• Progressive reclamation to be completed in 2009 is an operational cost and therefore not included in 

final closure costs 
• Baffinland corporate office costs during abandonment, reclamation and post-closure monitoring are 

excluded from the cost estimate 
• No contingency is applied to the cost estimate 
• No cost escalation or inflation is applied to the cost estimate 
• All significant work is assumed to be completed in 2009 and 2010.  Schedule delay could add cost. 
 
The estimated cost to complete the final closure work described in this A&R Plan is $12,043,131. 
 
Items of significant value such as the barge loader, large gensets, large equipment and the new trailers at 
Steensby that will be backhauled by sealift and items required to be removed from site such as the 
estimated 2.2 million litres of fuel backhauled by tanker ship will have salvage value.  A salvage value of 
$1,459,203 million based on the items and fuel removed from site at closure has been estimated.  The total 
estimated cost, less salvage value is $10,583,928. 
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SECTION 8.0 - ESTIMATED CLOSURE COSTS USING RECLAIM 
 
As required by the Nunavut Water Board (NWB) General Conditions of the water licence, a supplemental 
reclamation cost assessment for an assumed closure and reclamation of Baffinland’s Mary River project in 
2010 was completed using the RECLAIM model (version 5.1).  The RECLAIM modelling was based on this 
abandonment and reclamation plan. 
 
The prescribed methodology of assessing the full cost for closure and reclamation is with the 
RECLAIM model (version 5.1), which is based on a unit cost table that is part of the model.  The unit cost 
table lists common reclamation activities that may be carried out at a particular mine site and the associated 
unit costs (based on 2005 data) for each activity.  An attempt was made to include all reclamation activities 
identified within the A&R Plan into the RECLAIM model.  The limitations of the RECLAIM model include the 
use of prescribed rates which may not exactly match the proposed reclamation activity and are based on a 
historic database and therefore may not be current.  Although the unit rates in the table can be altered, the 
intent of performing the cost estimate using the RECLAIM model wasn’t to alter the model to mimic the 
method, and thus the cost estimate presented in this Abandonment and Reclamation Plan, but to 
incorporate unit rates provided in the model as much as possible to come up with an estimate.  In a few 
cases, unit rates were specified.  In most cases the unit number for each line item in the RECLAIM model is 
a known quantity based on the actual physical layout, inventory, distances, etc. at the site.  In cases where 
quantities were unknown conservative estimates were incorporated into the model. 
 
The estimated cost to complete the final closure work using the RECLAIM model less salvage is 
$6,750,361.  A summary of the estimated cost using RECLAIM is shown on Table 8.1.  The results of the 
RECLAIM model are attached. 
 
The estimated cost less salvage to complete the final closure work included in the A&R Plan was 
$10,583,928.  This cost was determined based on Baffinland’s experience operating in North Baffin Island 
and Knight Piésold’s experience with closure work in Canada and internationally. 
 
The costs presented in the A&R Plan are higher than those calculated using the RECLAIM model. 
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Components and Tasks Labour Equipment Basis for Estimate

Bulk Sample Pit 

Bulk Sample Pit -$               -$               -$               -$               

Ore removed for the bulk sample program produced a small side hill cut. The pit was 
confirmed by land survey at its completion in 2008 to be free draining. Slopes were stabilized 
in 2008 (see Mr. Martin van Rooy's (Mine Inspector with the Nunavut WSCC) Report dated 
September 22 and 23, 2008). The results from the 2008 environmental geochemical testing 
program and short term leach tests have demonstrated that there is virtually no potential for 
enhanced release of acidity or metals in response to oxidative weathering of the material 
sampled. The pit will not require any reclamation. 

Mineral Exploration Areas (Deposits No. 1, 2, 3)

Mineral exploration areas 44,800$         102,000$       146,800$       146,800$       

Exploration holes are backfilled, residual casing is cut at surface, and sumps are graded to 
natural contours. Salt mixing stations and water pump stations are dismantled and removed 
from site. Drills are dismantled and removed from exploration areas. Exploration drill core is 
transferred to sea containers for long term storage.

Remote Sites

Remote sites 35,000$         500,500$       535,500$       535,500$       

Geotechnical drill holes are backfilled, residual casing/thermistors are cut at surface, and 
sumps are graded to natural contours.  Equipment and materials at remote sites (wind tower, 
communications towers, metrological stations, hydrology stations, current meters) are 
decommissioned and removed.

Stockpiles

Stockpiles 13,200$         33,000$         46,200$         46,200$         

The weathered ore stockpiled at top of Deposit No. 1, including the weathered ore roadbed 
between the stockpile and the pit has been progressively reclaimed and is expected to be 
physically stable in the long term. Inspection will be carried out to verify this.  The 
representative material left in the bulk sample pit was contoured and left in a stable and free 
draining state at the end of the 2008 field season.  The non-representative ore stockpiled at the 
Mary River crusher site is re-graded.  The stockpile of representative ore at Milne Inlet is re-
graded over the non-representative ore pad and covered in 0.3 m of locally available borrow 
material for aesthetics purposes and to prevent dusting of the beach head.

Camps and Related Facilities

Mary River camp 475,528$       649,872$       1,125,400$    

In general, reclamation of the Mary River camp assumes; decommissioning and landfilling of 
the 100-person weatherhaven camp, stand alone accommodation/work structures including 26 
Weatherhaven and 11 Norseman tents, 3 Weatherhaven washroom/dry tents, 1 
Weatherhaven firehall tent, 1 Weatherhaven kitchen (old) tent, 3 Weatherhaven workshop 
tents.  Decommissioning and packaging of three main generators and the incinerator. Mobile 
equipment is prepared for travel to Milne Inlet. A load, haul and dump operation for materials 
landfilled.  Trucking material to Milne Inlet for removal off-site. Light truck and electrician 
support. Organizing and package Boart, Springdale, Nunas and BIMs material for shipment. 
Isolating gensets.  Disassemble water and sewage pipes and recover electrical wire. Site 
cleanup and coarse contouring and final grading.  

Refuge Sites 4,200$           4,500$           8,700$           
Decommission, package and organize material for shipment and trucking material to Milne 
Inlet for removal.

Milne Inlet camp 208,800$       135,984$       344,784$       

In general, reclamation of the Milne Inlet camp assumes; decommissioning and packaging of 
the 10 ATCO trailers, 9 work tents, 1 large Weatherhaven workshop tent.  Decommissioning 
and packaging of two main generators and the incinerator.  Operation of oil/water separator.  
Prepare mobile equipment for removal.  A load, haul and dump operation for materials 
landfilled at Mary River.  Organizing and package Nuna containers and miscellaneous material 
for shipment. Prepare BIM barge loader for removal.  Isolate genset. Disassemble sewage 
lines and recover electrical wire. Site cleanup and coarse contouring and final grading.  

Mid-Rail Camp 45,600$         90,000$         135,600$       

In general, reclamation of the Mid-Rail camp assumes; decommissioning, burning and 
packaging of the 18 wood structure tents. Decommissioning and packaging of generator and 
incinerator. Decommissioning of laydown areas. Organize material for shipment. Transport 
material via helicopter to Mary River camp for removal/landfilling. Site cleanup.  

Steensby Inlet Camp 73,200$         76,600$         149,800$       1,764,284$    

In general, reclamation of the Steensby Inlet camp assumes; decommissioning, burning and 
packaging of the 25 wooden structure tents. Decommission, prepare and package the 
generator, incinerator, laydown areas. Remove floating dock and water line. Organizing 
material for shipment and sealift support. Site cleanup.

ESTIMATED COSTS FOR FINAL CLOSURE

TABLE 7.1

BAFFINLAND IRON MINES CORPORATION
MARY RIVER PROJECT

Task 
Reclamation 

Component 
Reclamation 
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Components and Tasks Labour Equipment Basis for Estimate

ESTIMATED COSTS FOR FINAL CLOSURE

TABLE 7.1

BAFFINLAND IRON MINES CORPORATION
MARY RIVER PROJECT

Task 
Reclamation 

Component 
Reclamation 

Roads and Airstrips

Roads 221,543$       553,857$       775,400$       

During closure the Tote Road will be maintained while hauling equipment and material 
between Mary River and Milne Inlet.  Erosion damage occurring during closure on Milne Inlet 
Tote Road and the access road to Deposit No. 1 will be repaired.  The roadbed will remain for 
other users, in accordance with the road’s designation of public access in the Nunavut Land 
Claim Agreement.  The temporary roads including Milne Inlet Tote Road, access road to 
Deposit No. 1, landfill, salt station, and explosives access are graded and contoured.  Four (4) 
sea can crossings and six (6) culvert crossings deemed as navigable waters under 
authorization by Transport Canada and the Federal Department of Fisheries and Oceans along 
the Milne Inlet Tote Road are removed and the crossing re-graded.  

Airstrips 13,800$         14,400$         28,200$         803,600$       

Airstrips will remain to allow for future access to the site for exploration, site inspections and 
other monitoring activities. Temporary airstrip lighting at Mary River is removed and airstrip 
lighting ditches are backfilled and graded.

Borrow/Quarry Areas

Borrow/Quarry Areas 88,710$         216,400$       305,110$       305,110$       

Progressive reclamation of borrow and quarry areas has commenced as part of operations, 
including maintaining stable side slopes and grading for natural drainage to minimize ponding, 
erosion and sediment run-off to receiving waters. Reclamation of borrow areas from within the 
road alignment will continue in 2009 as part of operations and be completed during final 
closure for those areas identified as requiring additional work. At closure, the primary borrow 
and quarry sites are contoured and graded as required. Borrow material royalties for the 
material required for reclamation have been included. Berm material from the sewage ponds 
and fuel farms is available without attracting the borrow royalty fee.

Fuel Storage Facilities (Bulk and Drums)

Mary River Fuel Farm 12,600$         7,650$           20,250$         

Excess fuel at Mary River camp is delivered to Milne Inlet. 11 bladder tanks are drained, folded 
and containerized (including piping). Geomembrane liner is removed, cut and packaged. 
Remaining borrow material in the berms is re-contoured.  

Milne Inlet Fuel Farm 53,400$         25,950$         79,350$         99,600$         

Excess fuel in Milne Inlet bulk fuel farm is transferred to a dedicated tanker ship sealift. 73 
bladder tanks are drained, folded and containerized. Piping is removed from fuel farm. 
Geomembrane liner is removed, cut and packaged. Remaining borrow material in the berms is 
re-contoured.

Explosives

Explosives 3,600$           4,200$           7,800$           7,800$           Three explosives magazines are prepared for shipment and trucked to Milne Inlet.

Waste Management

Landfill 81,000$         202,500$       283,500$       

Excavate, load, haul and place borrow material to construct (i.e. access road and berms), 
operate (i.e. daily cover) and cap (i.e. 1.5 m cover) Mary River landfill as approved by Nunavut 
Water Board. 

Prepare chemicals for shipping/disposal cost of hazardous material 41,400$         76,725$         118,125$       

Prepare hazardous material inventory for shipping. Disposal cost of hazardous material in the 
South (except hydrocarbon impacted soil which will be landfarmed) as detailed in the QE 
hazardous material inventory completed in Aug 2008.

Sewage lagoons at Mary River camp 21,647$         2,803$           24,450$         

The polishing/waste stabilization ponds will be decanted in 2009 and the solids left to dry.  
Excavate, load, haul and place dried solids at the on-site landfill. Liner is removed, cut and 
packaged. Remaining borrow material in the berms is re-contoured. 

Sewage lagoons at Milne Inlet 2,400$           6,000$           8,400$           434,475$       

The polishing/waste stabilization pond will be decanted in 2009 and the solids left to dry.  
Excavate, load, haul and place dried solids at the on-site landfill. Liner is removed, cut and 
packaged. Remaining borrow material in the berms is re-contoured. 

Hydrocarbon Impacted Soils

Hydrocarbon Impacted Soils 288,040$       110,850$       398,890$       398,890$       

Collect and test soil samples including bedding material inside liner of Milne Inlet fuel storage 
area. Operate oil/water separation and activated carbon at Milne Inlets bermed/lined landfarm 
each year for 3 years. Till hydrocarbon impacted soil each year for 3 years. 
Mobilize/demobilize workers each year. Operate 2-person trailer for 2 months each year for 3 
years. Freight community sealift backhaul in 2013 to remove liner, tilling equipment, and trailer.  
Third party consultant to verify site cleanup completion.
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Components and Tasks Labour Equipment Basis for Estimate

ESTIMATED COSTS FOR FINAL CLOSURE

TABLE 7.1

BAFFINLAND IRON MINES CORPORATION
MARY RIVER PROJECT

Task 
Reclamation 

Component 
Reclamation 

General Site Area

General Site Area 495,000$       -$               495,000$       495,000$       

Assume 6 person civil contractor support staff (i.e. administration, supervisor(s), surveyor, etc) 
during reclamation period.

Sealift Materials from Milne Inlet and Steensby Inlet to Montreal

Sea-lifts from Milne 23,400$         1,418,335$    1,441,735$    

Loading and vessel costs for 2 freight backhaul sealifts. Vessel cost for 1 bulk fuel backhaul 
sealift. Backhaul shipping volumes have been estimated based upon incoming sea lift 
volumes, airlift volumes, estimated consumption, estimated burn quantities and estimated 
landfill quantities. Loading from beach to ship & ship to dock included in vessel cost.

Sea-lifts from Steensby -$               359,957$       359,957$       

Vessel cost for 1 freight backhaul sealift on a cargo vessel used to supply regional 
communities.  Backhaul shipping volumes have been estimated based upon incoming sea lift 
volumes, airlift volumes, estimated consumption, estimated burn quantities and estimated 
landfill quantities. Loading from beach to ship & ship to dock included in vessel cost.  

Landfreight -$               600,000$       600,000$       2,401,692$    
Land freight costs from regional centre to final destination assuming oversize trucks.  

Camp Operating Costs

Camp Operations during closure 1,145,970$    2,891,110$    4,037,080$    4,037,080$    

Includes camp operations with support staff (i.e. cooks, dishwashers, labourers, bearmonitors, 
etc), food, commercial flights, fixed wing support from Iqaluit including fuel purchases. 
Miscellaneous helicopter support. Standby costs for equipment during decommissioning and 
shipment.

Environmental Monitoring

Environmental Monitoring 240,600$       326,500$       567,100$       567,100$       

Environmental supervision & reporting for 5 years during ongoing monitoring following final 
closure and includes annual site visits by two persons, water sampling (collection and testing) 
and helicopter support with a mobilization fee on each occasion.

Salvage

Salvage -$               1,459,203$    1,459,203$    1,459,203$    

Items of significant value such as the barge loader, large gensets, large equipment and the 
new trailers at Steensby that will be backhauled by sealift and items required to be removed 
from site such as the estimated 2.2 million litres of fuel backhauled by tanker ship will have 
salvage value. Equipment salvage was based on 50% of the depreciated fixed asset value 
projected to December 2009.  Fuel salvage value was based on 25% of the fuel value 
assuming a $1.11/litre bulk fuel cost.

I:\102-00181-15\Assignment\Report\Report 1, Rev. 0 -  2009 Update to A&R Plan\Tables\[Table 7.1 - 2009 - Closure Cost Estimate Summary Table (Rev 0).xls]Table 7.1 2009 Closure Cost

NOTES:

THE FOLLOWING ASSUMPTIONS HAVE BEEN MADE IN DEVELOPING THE COST ESTIMATE:

1.   CONTRACTOR AND BAFFINLAND EQUIPMENT THAT ARE AT SITE AFTER THE COMPLETION OF THE BULK SAMPLE PROGRAM AND THE 2009 SEA-LIFTS WILL BE AVAILABLE TO CARRY OUT THE FINAL ABANDONMENT ACTIVITIES.

2.  RECLAMATION IS CARRIED OUT BY A THIRD PARTY CONTRACTOR.

3.  DEMOBILIZATION ACTIVITIES WILL BE COORDINATED WITH THE NUMEROUS COMMUNITY SEALIFTS PERFORMED EACH YEAR IN THE AREA.

4.  A DEDICATED TANKER SHIP SEALIFT WILL BE USED TO REMOVE THE BULK FUEL FROM THE PROJECT.

5.  THE MONTHLY COST TO OPERATE THE CAMP AT MARY RIVER DURING FINAL CLOSURE WILL BE BASED ON ACTUAL CAMP COSTS ESTIMATED FROM EXPERIENCE TO DATE.

6.  THAT FUEL IS REPRESENTED AS A NON-CASH CONTRIBUTION TO THE EXECUTION OF CLOSURE.
7.  PROGRESSIVE RECLAMATION TO BE COMPLETED IN 2009 IS AN OPERATIONAL COST AND THEREFORE NOT INCLUDED IN FINAL CLOSURE COSTS.

8.  EQUIPMENT RATES ARE PRIMARILY $125/HR.  LABOUR RATES ARE PRIMARILY $600/DAY.  THE RATES DO NOT INCLUDE THE COST FOR FUEL.  THE FUEL ON SITE HAS BEEN PAID FOR AND IS AVAILABLE FOR RECLAMATION ACTIVITIES.

9.  BAFFINLAND CORPORATE OFFICE COSTS DURING ABANDONMENT, RECLAMATION AND POST-CLOSURE MONITORING ARE EXCLUDED FROM THE COST ESTIMATE.

10.  NO CONTINGENCY IS APPLIED TO THE COST ESTIMATE.

11.  NO COST ESCALATION OR INFLATION IS APPLIED TO THE COST ESTIMATE.

12.  ALL SIGNIFICANT WORK IS ASSUMED TO BE COMPLETED IN 2009 AND 2010. SCHEDULE DELAY COULD ADD COST.

10,583,928$  Total

0 MAR26'09 RSM SRAISSUED WITH -Report NB102-181/15-1 SRA
DATE DESCRIPTION PREP'D CHK'D APP'DREV

Page 3 of 3
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I:\102-00181-15\Assignment\Report\Report 1, Rev. 0 -  2009 Update to A&R Plan\Tables\[Table 7.1 - 2009 - Closure Cost Estimate Summary Table (Rev 0).xls]Table 7.1 2009 Closure Cost

NOTE:

1.  TABLE DEVELOPED BASED RECLAIM MODEL 5.1 FORMAT.

TABLE 8.1

BAFFINLAND IRON MINES CORPORATION

SUMMARY OF ESTIMATED COSTS FOR FINAL ABANDONMENT BASED ON THE RECLAIM MODEL

MARY RIVER PROJECT

0 MAR26'09 RSM SRAISSUED WITH - Report NB102-181/15-1 SRA
DATE DESCRIPTION PREP'D CHK'D APP'DREV

 SUMMARY OF COSTS

Capital Costs

COMPONENT TYPE
COMPONENT 
NAME TOTAL COST Land Liability Water Liability

OPEN PIT Bulk Sample Pit $78,000.00 $78,000 $0

UNDERGROUND MINE 0

TAILINGS 0

ROCK PILE 0 $31,994.00 $31,994 $0

BUILDINGS AND EQUIPMENT 0 $1,521,716.80 $1,395,794 $125,923

CHEMICALS AND SOIL MANAGEMENT 0 $737,567.00 $698,191 $39,376

WATER MANAGEMENT 0 $1,507.50 $0 $1,508

POST-CLOSURE SITE MAINTENANCE $171,725.38 $80,139 $91,587

SUBTOTAL $2,542,511 $2,284,118 $258,393

Percentages

MOBILIZATION/DEMOBILIZATION 0 $4,812,527

MONITORING AND MAINTENANCE 0 $524,000

SALVAGE $1,459,203

PROJECT MANAGEMENT -  Project Management costs have already been included in the Monitoring and Maintenance costs

ENGINEERING 3 % $76,275

CONTINGENCY 10 % $254,251

TOTAL $6,750,361

NO UNDERGROUND MINE
NO TAILINGS FACILITY

Page 1 of 1
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NOTE(S):
1. COORDINATE GRID IS UTM (NAD83) ZONE 17 AND IS IN METRES.

2. CONTOUR INTERVAL IS 5 METRES.

3. TOPOGRAPHY PROVIDED BY EAGLE MAPPING (2005).

4. PROPOSED RAIL ALIGNMENT PROVIDED BY CANARAIL CONSULTANTS INC.
OCTOBER 7, 2008.

5. STEENSBY INLET INFRASTRUCTURE PROVIDED BY GENIVAR. DECEMBER 9, 2008.
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Reclaim Project:  Baffinland Iron Mines Cor 26/03/2009

SUMMARY OF COSTS

Capital Costs

COMPONENT TYPE
COMPONENT 
NAME TOTAL COST Land Liability Water Liability

OPEN PIT Bulk Sample Pit $78,000.00 $78,000 $0

UNDERGROUND MINE 0

TAILINGS 0

ROCK PILE 0 $31,994.00 $31,994 $0

BUILDINGS AND EQUIPMENT 0 $1,521,716.80 $1,395,794 $125,923

CHEMICALS AND SOIL MANAGEMENT 0 $737,567.00 $698,191 $39,376

WATER MANAGEMENT 0 $1,507.50 $0 $1,508

POST-CLOSURE SITE MAINTENANCE $171,725.38 $80,139 $91,587

SUBTOTAL $2,542,511 $2,284,118 $258,393

Percentages

MOBILIZATION/DEMOBILIZATION 0 $4,812,527

MONITORING AND MAINTENANCE 0 $524,000

SALVAGE $1,459,203

PROJECT MANAGEMENT -  Project Management costs have already been included in the Monitoring and Maintenance costs

ENGINEERING 3 % $76,275

CONTINGENCY 10 % $254,251

TOTAL $6,750,361

Truck waste from Milne Inlet Camp to Mary River Camp for landfilling.  Backhaul from Milne to 

NO UNDERGROUND MINE
NO TAILINGS FACILITY

RECLAIM MODEL - 2009 Update to A&R (Rev 0).XLSReclaim Model - Summary 1
A-1



Reclaim Project:  Baffinland Iron Mines Cor 26/03/2009

Mary River already accounted 

RECLAIM MODEL - 2009 Update to A&R (Rev 0).XLSReclaim Model - Summary 2
A-2



Reclaim Project:  Baffinland Iron Mines Cor 26/03/2009

1 Open Pit Name: Bulk Sample Pit Pit # 1

ACTIVITY/MATERIAL Units Quantity
Cost 
Code

Unit 
Cost Cost % Land

Land 
Cost

Water 
Cost

A OBJECTIVE: CONTROL ACCESS
. •  Controlled access is not required.

B OBJECTIVE: STABILIZE SLOPES
.

C OBJECTIVE: COVER/CONTOUR SLOPES

.

. OBJECTIVE: SPILLWAY

. •  Spillway is not required at this site as pit is self-draining.  The bulk sample pit was confirmed by land survey at its completion in 2008 to be free draining

E OBJECTIVE: FLOOD PIT
. •  Shallow pit is self draining and thus will not be flooded.

F RECLAIM QUARRIES
. Recontour borrow areas and quarries as required using dozer m3 40000 DRh 1.95 $78,000 100% $78,000 $0

H OTHER ITEMS
.

Subtotal $78,000 100% $78,000 $0

Total Pit
Percent 

Land
Total 
Land

Total 
Water

Truck waste from Milne Inlet Camp to Mary River Camp for landfilling.  Backhaul from Milne to Mary River already accounted for.

•  Weathered shallow bulk sample pit will not require capping.   The results from the 2008 environmental geochemical testing program and short term leach 
tests have demonstrated that there is virtually no potential for enhanced release of acidity or metals in response to oxidative weathering of the material 
sampled.  Any seepage observed below the weathered ore stockpile during follow-up monitoring will be sampled and tested for general chemistry and metals 
during the annual post-closure site visits.

•  Slopes were stabilized in 2008 (see Mr. Martin van Rooy - Mine Inspector with the Nunavut WSCC Report dated September 22 and 23, 2008).

RECLAIM MODEL - 2009 Update to A&R (Rev 0).XLS Reclaim Model - Open Pit 3
A-3



Reclaim Project:  Baffinland Iron Mines Cor 26/03/2009

1 Underground Mine Name UG Mine # 1

ACTIVITY/MATERIAL Units Quantity
Cost 
Code

Unit 
Cost Cost % Land

Land 
Cost

Water 
Cost

A OBJECTIVE: CONTROL ACCESS
Fence m #N/A 0 $0 $0 $0

. Signs each #N/A 0 $0 $0 $0

. Ditch, mat'l A m3 #N/A 0 $0 $0 $0

.      , mat'l B m3 #N/A 0 $0 $0 $0

. Berm m3 #N/A 0 $0 $0 $0

. Block adits m3 #N/A 0 $0 $0 $0

. Cap shaft m3 #N/A 0 $0 $0 $0

. Cap raise #1 m3 #N/A 0 $0 $0 $0

. Cap raise #2 m3 #N/A 0 $0 $0 $0

. Backfill adits m3 #N/A 0 $0 $0 $0

. Backfill shaft m3 #N/A 0 $0 $0 $0

. Backfill raise #1 m3 #N/A 0 $0 $0 $0

. Backfill raise #2 m3 #N/A 0 $0 $0 $0

. Backfill open stopes m3 #N/A 0 $0 $0 $0

. Other #N/A 0 $0 $0 $0

B OBJECTIVE: STABILIZE GROUND SURFACE
. Backfill mine m3 #N/A 0 $0 $0 $0
. Collapse crown pillar m3 #N/A 0 $0 $0 $0
. Contour, mat'l A m3 #N/A 0 $0 $0 $0
.        , mat'l B m3 #N/A 0 $0 $0 $0
. Maintain dewatering (see "MONITORING/MAINTENANCE" costing component) #N/A 0 $0 $0 $0
. Other #N/A 0 $0 $0 $0

C OBJECTIVE: FLOOD MINE
. Plug adits m3 #N/A 0 $0 $0 $0
. Plug drillholes to surface each #N/A 0 $0 $0 $0
. Grouting m3 #N/A 0 $0 $0 $0
. LIme addition,  kg/m3 of water tonne #N/A 0 $0 $0 $0
. Truck waste from Milne Inlet Camp to Mary River Camp for landfilling tonne #N/A 0 $0 $0 $0

D OBJECTIVE: HAZARDOUS MATERIALS
. remove hazardous materials each #N/A 0 $0 $0
. remove/decontam. equipment each #N/A 0 $0 $0 $0
. Other #N/A 0 $0 $0 $0

E SPECIALIZED ITEMS
. #N/A 0 $0 $0 $0

Subtotal $0 #DIV/0! $0 $0

Total U/G
Percent 

Land
Total 
Land

Total 
Water

RECLAIM MODEL - 2009 Update to A&R (Rev 0).XLS Reclaim Model - UG Mine 4
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Reclaim Project:  Baffinland Iron Mines Cor 26/03/2009

1 Tailings Impoundment Name: Impoundment # 1

ACTIVITY/MATERIAL Units Quantity
Cost 
Code

Unit 
Cost Cost % Land

Land 
Cost

Water 
Cost

A OBJECTIVE: CONTROL ACCESS
Fence m #N/A 0 $0 $0 $0

. Signs each #N/A 0 $0 $0 $0

. Ditch, mat'l A m3 #N/A 0 $0 $0 $0

.      , mat'l B m3 #N/A 0 $0 $0 $0

. Berm m3 #N/A 0 $0 $0 $0

. Block roads m3 #N/A 0 $0 $0 $0

. Other #N/A 0 $0 $0 $0

B OBJECTIVE: STABILIZE EMBANKMENT
. Toe buttress, drain mat'l m3 #N/A 0 $0 $0 $0
.             , fill mat'l A m3 #N/A 0 $0 $0 $0
.             , fill mat'l B m3 #N/A 0 $0 $0 $0
. Rip rap m3 #N/A 0 $0 $0 $0
. Vegetate ha #N/A 0 $0 $0 $0
. Raise crest m3 #N/A 0 $0 $0 $0
. Flatten slopes m3 #N/A 0 $0 $0 $0
. Other #N/A 0 $0 $0 $0

C OBJECTIVE: COVER TAILINGS
. Soil cover m3 #N/A 0 $0 $0 $0
. Rip rap m3 #N/A 0 $0 $0 $0
. Vegetate ha #N/A 0 $0 $0 $0
. Other #N/A 0 $0 $0 $0

D OBJECTIVE: FLOOD TAILINGS
. Ditch, mat'l A m3 #N/A 0 $0 $0 $0
.      , mat'l B m3 #N/A 0 $0 $0 $0
. Raise crest m3 #N/A 0 $0 $0 $0
. Other #N/A 0 $0 $0 $0

E OBJECTIVE: TREAT SUPERNATANT
. Truck waste from Milne Inlet Camp to Mary River Camp for landfilling m3 #N/A 0 $0 $0 $0
. Supply reagents tonne #N/A 0 $0 $0 $0
. Operate treatment plant m3 #N/A 0 $0
. Other #N/A 0 $0 $0 $0

F OBJECTIVE: UPGRADE SPILLWAY
. Excavate channel, mat'l A m3 #N/A 0 $0 $0 $0
.                 , mat'l B m3 #N/A 0 $0 $0 $0
. Concrete m3 #N/A 0 $0 $0 $0
. Rip rap m3 #N/A 0 $0 $0 $0
. Other #N/A 0 $0 $0 $0

G OBJECTIVE: STABILIZE DECANT SYSTEM
. Remove m3 #N/A 0 $0 $0 $0
. Plug/backfill m3 #N/A 0 $0 $0 $0
. Other #N/A 0 $0 $0 $0

H OBJECTIVE: REMOVE TAILINGS DISCHARGE
. Cyclones m3 #N/A 0 $0 $0 $0
. Pipe m3 #N/A 0 $0 $0 $0
. Other #N/A 0 $0 $0 $0

I SPECIALIZED ITEMS
. #N/A 0 $0 $0

Subtotal $0 #DIV/0! $0 $0
Total 

Tailings
Percent 

Land
Total 
Land

Total 
Water
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Reclaim Project:  Baffinland Iron Mines Cor 26/03/2009

1 Rock Pile Name: Rock Pile #: 1

ACTIVITY/MATERIAL Units Quantity
Cost 
Code

Unit 
Cost Cost % Land

Land 
Cost

Water 
Cost

A OBJECTIVE: STABILIZE SLOPES

•  The non-representative ore (approx. 25,000 t) stockpiled at the Mary River crusher site will be re-graded as required to ensure the area is physically stable.

.
Bulldoze/trim non-representative ore stockpiled at Mary River 
crusher site m3 2000 DSl 0.78 $1,560 100% $1,560 $0

.
Bulldoze/trim stockpile of representative ore and the non-
representative ore pad at Milne Inlet m3 2300 DSl 0.78 $1,794 100% $1,794 $0

B OBJECTIVE: COVER DUMP

.

Excavate, load, haul and place 0.3m borrow cover over 
representative and non-representative ore at Milne Inlet m3 3200 SB4h 8.95 $28,640 100% $28,640 $0

C OBJECTIVE: RELOCATE DUMPS

.

D OBJECTIVE: COLLECT AND TREAT

.

E OBJECTIVE: DEVELOP WETLAND
. •   Not applicable.

F SPECIALIZED ITEMS
. •   Not applicable.

Subtotal $31,994 100.0% $31,994 $0

Total for 
Rock Pile

Percent 
Land

Total 
Land

Total 
Water

Truck waste from Milne Inlet Camp to Mary River Camp for landfilling.  Backhaul from Milne to Mary River already accounted for.

•   Not applicaple.  Stockpiles will not be relocated.  It has been demonstrated from the 2008 environmental geochemical testing program that there is virtually 
no potential for enhanced release of acidity or metals in response to oxidative weathering of the material in the i) weathered ore stockpiled on the Deposit No. 
1, ii) non-representative ore stockpiled at the Mary River crusher site and the stockpile pad at Milne Inlet, and iii) representative ore left exposed in the bench 
walls of the pit and stockpiled at Milne Inlet.  

•  Not applicable.  It has been demonstrated from the 2008 environmental geochemical testing program that there is virtually no potential for enhanced release 
of acidity or metals in response to oxidative weathering of the material in the i) weathered ore stockpiled on the Deposit No. 1, ii) non-representative ore 
stockpiled at the Mary River crusher site and the stockpile pad at Milne Inlet, and iii) representative ore left exposed in the bench walls of the pit and stockpiled 
at Milne Inlet.  Any seepage observed below the weathered ore stockpile during follow-up monitoring will be sampled and tested for general chemistry and 
metals during the annual post-closure site visits.

•  The surficial weathered ore stockpiled at top of Deposit No. 1 (approximately 28,000 t) and the weathered ore roadbed between the stockpile and the pit has 
been progressively reclaimed and is expected to be physically stable in the long term.

•  The approximately 6,000 t of representative (i.e. ore grade) material left in the bulk sample pit was contoured and left in a stable and free draining state at the 
end of the 2008 field season.

•  The stockpile of representative ore (approx. 6,000t) at Milne Inlet will be re-graded as required over the non-representative ore pad (approx. 24,000 t) to 
ensure the area is physically stable and covered in 0.3 m of locally available borrow material for aesthetics purposes and to prevent dusting of the beach head.

•  The stockpile of representative ore (approx. 6,000t) at Milne Inlet will be re-graded as required over the non-representative ore pad (approx. 24,000 t) to 
ensure the area is physically stable and covered in 0.3 m of locally available borrow material for aesthetics purposes and to prevent dusting of the beach head.

•  It has been demonstrated from the 2008 environmental geochemical testing program that there is virtually no potential for enhanced release of acidity or 
metals in response to oxidative weathering of the material in the i) weathered ore stockpiled on the Deposit No. 1, ii) non-representative ore stockpiled at the 
Mary River crusher site and the stockpile pad at Milne Inlet, and iii) representative ore left exposed in the bench walls of the pit and stockpiled at Milne Inlet.  
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Reclaim Project:  Baffinland Iron Mines Cor 26/03/2009

Building / Equip Name: Bldg / Equip #: 1

ACTIVITY/MATERIAL Units Quantity
Cost 
Code

Unit 
Cost Cost % Land

Land 
Cost

Water 
Cost

A OBJECTIVE: DISPOSE MOBILE EQUIPMENT (Decontaminate and ship)

.
Demobilize mobile equipment to Milne Inlet - 100km by road (cost 
is included in Activity G) 

.
Demobilize mobile equipment at Rail Camp to Mary River - by 
helicopter $/hr 3 MHEA 1500 $4,500 100% $4,500 $0

B OBJECTIVE: DISPOSE STATIONARY EQUIPMENT (Decontaminate and ship)

.

Demobilize stationary equipment to Milne Inlet - 100km by road - 
generators, sewage treatment plant, etc. (cost is included in 
Activity G) 

.
Demobilize stationary equipment at Rail Camp to Mary River camp 
by helicpoter - generators, incinerator, etc. $/hr 6 MHEA 1500 $9,000 100% $9,000 $0

C OBJECTIVE: DISPOSE ORE CONCENTRATION EQUIPMENT (Decontaminate and ship)
. •  There will be no ore concentration equipment at site 

D OBJECTIVE: DISPOSE WATER TREATMENT EQUIPMENT (Decontaminate and ship)
. Remove plumbing m 1300 PPSl 0.5 $650 100% $650 $0

E OBJECTIVE: DECONTAMINATE BUILDINGS & TANKS (and transport to Milne Inlet)

.
Camp (Mary River Camp, Milne Inlet, Mid-way, Rail Camp, 
Steensby Camp and temp. drill camps) person-days 250 #N/A 600 $150,000 100% $150,000 $0

.
Drain, fold, and containerize Mary River and Milne Inlet bulk fuel 
bladders L.S. 1 #N/A 75,000 $75,000 100% $75,000 $0

. Remove and package geomembrane liners m3 6000 SB2h 5.97 $35,820 100% $35,820 $0

. Decontaminate buried concrete sewage system tank in A-Lot person-days 4 #N/A 600 $2,400 100% $2,400 $0

F OBJECTIVE: MOTHBALL BUILDINGS
. •   No buildings (mothball) will remain

.
Airstrips will remain (inspect and repair any erosion) and remove 
temporary airstrip lighting at Mary River m3 6000 DSl 0.78 $4,680 100% $4,680 $0

G OBJECTIVE: REMOVE BUILDINGS (to Milne Inlet)
. Mary River camp m2 10000 BRW1l 21.5 $215,000 100% $215,000 $0
. Truck approx. 160 containers to Milne Inlet $/km/160 pcs 32000 MHERl 2.81 $89,920 100% $89,920 $0
. Milne Inlet camp m2 5000 BRW1l 21.5 $107,500 100% $107,500 $0

.

Truck waste from Milne Inlet Camp to Mary River Camp for
landfilling.  Backhaul from Milne to Mary River already accounted 
for. $/km/50 pcs 0 MHERl 2.81 $0 100% $0 $0

. Refuge stations m2 200 BRW1l 21.5 $4,300 100% $4,300 $0

.
Decomission remote sites and mineral exploration areas (helicopter
support included in mobilization costs) m2 2750 BRS1h 52.8 $145,200 100% $145,200 $0

. Remove boneyard waste to landfill m3 500 SB1h 4.85 $2,425 100% $2,425 $0

. Rail Camp m2 1000 BRW1l 21.5 $21,500 100% $21,500 $0

. Transport material from Rail Camp to Mary River $/hr 51 MHEA 1500 $76,500 100% $76,500 $0

. Steensby Camp m2 1500 BRW1l 21.5 $32,250 100% $32,250 $0

H OBJECTIVE: BREAK BASEMENT SLABS
. •  No concrete slabs are present.  The camp structures are founded on wooden floor systems.

I OBJECTIVE: REMOVE BURIED TANKS
. Demolish buried concrete sewage system tank in A-Lot m3 500 RB1l 9.35 $4,675 100% $4,675 $0
. Remove demolished concrete sewage system tank in A-Lot to landf m3 500 SB1h 4.85 $2,425 100% $2,425 $0
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Reclaim Project:  Baffinland Iron Mines Cor 26/03/2009

Building / Equip Name: Bldg / Equip #: 1

ACTIVITY/MATERIAL Units Quantity
Cost 
Code

Unit 
Cost Cost % Land

Land 
Cost

Water 
Cost

J OBJECTIVE: LANDFILL FOR DEMOLITION WASTE

.
Excavate, load, haul and place borrow material to construct landfill -
including access road, berms, operations m3 21,000 SB3h 5.31 $111,510 100% $111,510 $0

. Placement of waste materials into landfill m3 15400 SB3h 5.31 $81,774 100% $81,774 $0

. Apply cover over landfill m3 18000 SB3h 5.31 $95,580 100% $95,580 $0

K OBJECTIVE: GRADE AND CONTOUR
. Recontour camp site areas as required (using dozer) m3 12500 DSh 3.11 $38,875 100% $38,875 $0

L OBJECTIVE: RECLAIM ROADS
. •  There was an existing tote road and will remain at abandonment.
. Remove 10 navigatable water crossings - 30 days x crew of 6 person-days 180 #N/A 600 $108,000 0% $0 $108,000
. Excavate, load and haul to landfill/Milne Inlet m3 1702 SB1l 3.2 $5,446 0% $0 $5,446

.
Additional cost to haul sea containters, culverts, etc 60km to 
landfill/Milne Inlet $/load/km 4440 MHERl 2.81 $12,476 0% $0 $12,476

. Grade and contour road surfaces using dozer m3 40000 DSl 0.78 $31,200 100% $31,200 $0

K SPECIALIZED ITEMS

.
Borrow material royalty fees from reclamation activities net of 
borrow material removed from existing bermed facilities t 21244 #N/A 2.5 $53,110 100% $53,110 $0

Subtotal $1,521,717 91.7% $1,395,794 $125,923

Total 
Buildings

Percent 
Land Total Land

Total 
Water
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Reclaim Project:  Baffinland Iron Mines Cor 26/03/2009

Chemicals and Soil Contamination: 1

ACTIVITY/MATERIAL Units Quantity
Cost 
Code

Unit 
Cost Cost % Land

Land 
Cost

Water 
Cost

.

A LABORATORY CHEMICALS
. Miscellaneous pallet 2 LCRh 2320 $4,640 100% $4,640 $0

B PCB, hauling
. •  No PCB's

C FUEL

.
Fuel - Return excess fuel at Mary River to Milne (approx 300,000L) 
Road is 100km long. $/km/10 loads 2000 MHERl 2.81 $5,620 100% $5,620 $0

. Transfer fuel from Milne Inlet fuel farm to tanker L.S. 1 #N/A 18,000 $18,000 100% $18,000 $0

D WASTE OIL

. Prepare hazardous materials for shipping L.S. 1 #N/A 67,000 $67,000 100% $67,000 $0

.
Oils/lubricants - transported to Milne Inlet.  Progressive reclamation
in 2008 has reduced volume to dispose of at abandonment. litre 592,000 ORl 0.35 $207,200 100% $207,200 $0

E PROCESS OR TREATMENT CHEMICALS
. •  None

F EXPLOSIVES
. Transport explosives magazines to Milne Inlet $/km/3 pcs 600 MHERH 8.42 $5,052 100% $5,052 $0

G CONTAMINATED SOILS

.
Operate Oil water separation/activated carbon at Milne Inlets 
bermed/lined landfarm each year for 3 years L.S. 1 #N/A 1E+05 $115,500 100% $115,500 $0

. Till hydrocarbon impacted soil each year for 3 years. m3 3750 CSRl 38.5 $144,375 100% $144,375 $0

.
Remove GM fuel lines and package for sealift backhaul (cost is 
included in Activity E of Bldgs & Equip worksheet) 

. Recontour surface (included in Activity K of Bldgs & Equip worksheet)

.
Freight community sealift backhaul in 2013 to remove liner, tilling 
equipment (i.e. loader with tiller drag), and trailer L.S. 1 #N/A 30000 $30,000 $0 $30,000

. MOB workers person 24 MM<h 990 $23,760 90% $21,384 $2,376

. Operate 2-person trailer for 2 months each year for 3 years month 6 ACCMl 1320 $7,920 100% $7,920 $0

. Third Party Consultant to verify site cleanup completion L.S. 1 #N/A 7000 $7,000 $0 $7,000
Truck waste from Milne Inlet Camp to Mary River Camp for landfilling.  Backhaul from Milne to Mary River already accounted for.

H Haz. Mat. testing & assessment
. Technician and analyses L.S. 1 #N/A 50000 $50,000 100% $50,000 $0

. OTHER

. Haz. Mat. waste disposal fee L.S. 1 #N/A 51500 $51,500 100% $51,500 $0

Subtotal $737,567 94.7% $698,191 $39,376
Total 

Chemical
Percent 

Land
Total 
Land

Total 
Water

Note:         The procedures, equipment and packaging for clean up and removal of chemicals or 
contaminated soils are highly dependent on the nature of the chemicals and their existing state of 
containment. Government guidelines should be consulted on an individual chemical basis.  Any estimate 
made here should be considered very rough unless specific evaluations have been conducted.
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Reclaim Project:  Baffinland Iron Mines Cor 26/03/2009

1 Water Management Project: Project # 1

ACTIVITY/MATERIAL Units Quantity
Cost 
Code

Unit 
Cost Cost % Land

Land 
Cost

Water 
Cost

A OBJECTIVE: STABILIZE EMBANKMENT
. •  No embankment

B OBJECTIVE: UPGRADE SPILLWAY
. •  No spillway

C OBJECTIVE: STABILIZE SEDIMENT CONTAINMENT PONDS
. Sludge removal m3 150 SB1h 4.85 $728 0% $0 $728

. Regrade two sediment containment ponds with dozer m3 1000 DSl 0.78 $780 0% $0 $780

D OBJECTIVE: BREACH EMBANKMENT
. •  No embankment

E OBJECTIVE: STABILIZE DITCHES
. •  No ditches

F OBJECTIVE: BREACH DITCHES
. •  No ditches

G OBJECTIVE: REMOVE PIPELINES
. •  Remove pipes - Included in Activity E of Bldgs & Equip worksheet

H OBJECTIVE: REMOVE STORAGE TANKS

.
•  Remove tanks & plumbing - Included in Activity D of Bldgs & 
Equip worksheet

 I OBJECTIVE: COLLECT DRAINAGE FOR TREATMENT
. •  No ongoing treatment required

J Truck waste from Milne Inlet Camp to Mary River Camp for landfilling.  Backhaul from Milne to Mary River already accounted for.
. •  No treatment plant necessary

Subtotal $1,508 0.0% $0 $1,508

Total 
Water

Percent 
Land

Total 
Land

Total 
Water
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Reclaim Project:  Baffinland Iron Mines Cor 26/03/2009

1 Mobilization Name: Mob # 1

ACTIVITY/MATERIAL Units Quantity
Cost 
Code

Unit 
Cost Cost % Land

Land 
Cost

Water 
Cost

A MOBILIZE HEAVY EQUIPMENT
Equipment to regional centre

.
Community sealift for materials from Milne Inlet and Steensby Inlet 
to Montreal requiring off-site salvage or disposal. L.S. 1 #N/A 2E+06 $1,550,000 100% $1,550,000 $0

. Bulk fuel backhaul sealift from Milne L.S. 1 #N/A 260000 $260,000 100% $260,000 $0

. Land freight from regional centre L.S. 1 #N/A 600000 $600,000 100% $600,000 $0

Equipment, regional centre to site
. •  Sufficient equipment on site from bulk sample program for reclamation activities - NUNA/QC/BIM

.
Standby costs for equipment (during decommissioning and 
shipment) L.S. 1 #N/A 800000 $800,000 100% $800,000 $0

B MOBILIZE CAMP
. •  Use existing camp for reclamation

C MOBILIZE WORKERS
. MOB workers (212 flights accounting for rotations) person 212 MM>h 1320 $279,840 90% $251,856 $27,984

D MOBILIZE MISC. SUPPLIES
. •  Sufficient supplies remain from bulk sample program for reclamation activities
. Helicopter Support hours 450 #N/A 1500 $675,000 90% $607,500 $67,500

E MOBILIZE & HOUSE WORKERS  person days
. Operate 40-person camp for 5 months month 200 ACCMl 1320 $264,000 100% $264,000 $0

. WINTER ROAD

. Operate Milne Inlet Tote Road during reclamation km 100 WRh 2620 $262,000 100% $262,000 $0

F BONDING                  
. 2.5 basis points of total bond amount 0.00025 1 #N/A 1687.4 $1,687 100% $1,687 $0

G Truck waste from Milne Inlet Camp to Mary River Camp for landfilling.  Backhaul from Milne to Mary River already accounted for.
. L.S. 1 #N/A 20000 $20,000 100% $20,000 $0

H INSURANCE                lump sum
. L.S. 1 #N/A 100000 $100,000 100% $100,000 $0

Subtotal $4,812,527 98.0% $4,717,043 $95,484

Total Mob.
Percent 

Land Total Land
Total 
Water
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Reclaim Project:  Baffinland Iron Mines Cor 26/03/2009

Monitoring & Maintenance Mon / Mtce # 1

ACTIVITY/MATERIAL Units Quantity
Cost 
Code

Unit 
Cost Cost % Land

Land 
Cost

Water 
Cost

A OBJECTIVE: INSPECTIONS
. Site supervision during final abandonment L.S. 1 #N/A 495000 $495,000 100% $495,000 $0
. Water sampling year 1 WSh 9000 $9,000 0% $0 $9,000
. Additional water sampling costs per year year 1 WSh 9000 $9,000 0% $0 $9,000
. Reporting report 1 RPTh 11000 $11,000 80% $8,800 $2,200

B OBJECTIVE: MAINTENANCE
.

Subtotal $524,000 96.1% $503,800 $20,200

Total Pit
Percent 

Land
Total 
Land

Total 
Water

Truck waste from Milne Inlet Camp to Mary River Camp for landfilling.  Backhaul from Milne to Mary River already accounted for.

•  Except for the landfarm (see Activity G in Chemicals worksheet) no items will remain that need to be maintained post-closure.  
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Reclaim Project:  Baffinland Iron Mines Cor 26/03/2009

Post-Closure Site Maintenance

ACTIVITY/MATERIAL Units Quantity
Cost 
Code

Unit 
Cost Cost % Land

Land 
Cost

Water 
Cost

A WATER TREATMENT

.

B Cover Maintenance

.

C Spillway Maintenance
. •  Not applicable.  No spillways to maintain.

D Other
. Annual site visits (4 years post closure) visit 2 VIh 7100 $14,200 80% $11,360 $2,840
. Annual reporting (4 years post closure) report 1 RPTh 11000 $11,000 80% $8,800 $2,200
. Annual water sampling (43 samples; 4 years post closure) year 1 WSh 9000 $9,000 0% $0 $9,000
. Additional water sampling costs per year 1 WSh 9000 $9,000 0% $0 $9,000

Subtotal, Annual post-closure costs $43,200 $20,160 $23,040

Discount rate for calculation of net present value of post-closure cost, % 0.25% $0

Number of years of post-closure activity 4 years $0

Present Value of payment stream $171,725 46.7% $80,139 $91,587
Total Post 

closure
Percent 

Land
Total 
Land

Total 
Water

Truck waste from Milne Inlet Camp to Mary River Camp for landfilling.  Backhaul from Milne to Mary River already accounted for.

•  Not Applicable.  On-going water treatment will not occur.  Shallow pit areas will remain free draining.  The results from the 2008 environmental geochemical 
testing program and short term leach tests have demonstrated that there is virtually no potential for enhanced release of acidity or metals in response to 
oxidative weathering of the material sampled.

•  Cover material on the site is not required except for the landfill.  A cover (1.5m) will be placed on the landfill with gentle slopes.  Ongoing problems with 
erosion and integrity is not anticipated.  However, the cover will be inspected every year for 5 years post closure (SEE BELOW).  
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Reclaim Project:  Baffinland Iron Mines Cor 26/03/2009

WATER TREATMENT COSTS
ANNUAL VOLUME OF WATER (m3)

Reagent addition rates

Reagent

kg 
reagent/m3 
water

cost in 
$/kg, 
FOB site

Annual 
reagent 
cost

H2O2 0.1 kg/m3 1.5 $0
lime kg/m3 0.45 $0
ferric sulphate kg/m3 $0
ferrous sulphate kg/m3 $0
flocculents kg/m3 $0

TOTAL $0

Supplies and Labour
power, kW-hr 0 rate, $/kW-h 0.08 $0
misc. supplies, hoses, tools $0
sampling equip. $0
equip. maintenance and parts $0
water analysis $0
reporting $0
truck rental $0
annual mileage $0
road maintenace & snow plowing $0
electrician/mechanic for treatment plant & power supply $0

Annual cost $0

labor, hourly rate 35
men per day for water treatment work 1
on site, days per year 0
spring/fall maintenance, extra work 0
hours worked per year 0

Truck waste from Milne Inlet annual labor cost $0

Total, labour and suppli $0

TOTAL ANNUAL COSTS, reagents plus labour and supplies $0

Average treatment cost, $/m3 $0.00

Water analyses
samples per month 10
analysis cost/sample 100
shipping 200
Total Water Sampling 1200

Site Access
annual site access cost
road $0
air $0
winter road $0
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Reclaim Project:  Baffinland Iron Mines Cor 26/03/2009

Unit Cost Table

ITEM Detail
COST 
CODE UNITS LOW $ HIGH $ SPECIFIED $

1 excavate Rock, Bulk COMMENTS
drill, blast, load                         
short haul (<500m)    Dump RB1 m3 9.35 14 #N/A quarry operations for bulk fill

RB1 + long haul, up to 1500 m RB2 m3 9.9 14.6 #N/A

RB1 + spread and compact RB3 m3 9.9 14.6 #N/A
RB1 + long haul + spread and
compact RB4 m3 10.45 25.25 #N/A

RB1 + Specified activity RBS m3 #N/A #N/A #N/A

2 excavate Rock, Controlled

drill, blast, load                         
short haul (<500m)    Dump RC1 m3 22 33 #N/A spillway excavation

RC1 + long haul, up to 1500 m RC2 m3 10.45 15.1 #N/A

RC1 + spread and compact RC3 m3 9.9 14.6 #N/A
RC1 + long haul                       
+ spread and compact RC4 m3 11.1 15.73 #N/A

RC1 + Specified activity RCS m3 #N/A #N/A 145 $145/M3-drift excavation

3 excavate Soil, Bulk
excavate, load                          
short haul (<500m)   dump SB1 m3 3.2 4.85 #N/A

LOW cost: excavation of loose soil,              
high volume

SB1 + long haul, up to 1500 m SB2 m3 3.98 5.97 #N/A
LOW cost: excavation of loose soil, 1.5 km 
haul, high volume

SB1 + spread and compact SB3 m3 3.7 5.31 #N/A

SB1 + long haul                        
+ spread and compact SB4 m3 4.5 8.95 #N/A

LOW cost: excavation of loose soil, 1.5 km 
haul, high volume, const. of simple soil 
cover

SB1 + Specified activity SBS m3 2.31 6.38 10.95
LOW cost: rehandle waste rock dump into 
pit, >500,000 m3, 2 km haul
SPECIFIED cost: rehandle waste rock, haul 
3 km, place & compact on dam

Soil, tailings SBT m3 3.03 7.15
LOW cost:  doze tailings,                              
HIGH cost:  excavate & short haul

4 excavate Soil, Controlled
excavate, load                          
short haul (<500 m), dump SC1 m3 5.61 7.65 #N/A

SC1 + long haul, up to 1500 m SC2 m3 6.95 9.64 #N/A

SC1 + spread and compact SC3 m3 5.61 11.66 #N/A HIGH cost: for simple soil covers

SC1 + long haul                        
+ spread and compact SC4 m3 6.3 19.05 #N/A

HIGH cost: for complex covers & dam 
construction, spillway repair, LOW volume

Truck w SC1 + Specified activity SCS m3 #N/A #N/A 15.75
SPECIFIED cost: backfill adit with waste
rock

Geo-synthetics

geotextile, filter cloth GST M2 0.99 1.98 #N/A FOB Edmonton, add shipping & installation

geogrid GSG M2 4.73 #N/A
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Reclaim Project:  Baffinland Iron Mines Cor 26/03/2009

Unit Cost Table

ITEM Detail
COST 
CODE UNITS LOW $ HIGH $ SPECIFIED $

liner, HDPE GSHDPE M2 5.89 #N/A

liner, PVC GSPVC M2 #N/A

geosynthetic installation GSI m2 0.83 1 #N/A

bentonite soil ammendment GSBA tonne 253 286 #N/A FOB Edmonton, add shipping & mixing

Shaft, Raise & Portal Closures

Shaft & Raises SR m2 530 1750 #N/A

LOW cost: pre-cast concrete slabs, little site
prep.         HIGH cost: for hand 
construction, remote site   

Portals POR m3 205 1000

HIGH cost: for excavate & backfill collapsed 
portal                                                             
SPECIFIED cost: installed pressure plug

5 Concrete work

Small pour, no forms CS m3 297 595 #N/A

Large pour, no forms CL m3 235 350 #N/A

Small pour, Formed CSF m3 350 1750 #N/A

Large pour, Formed CLF m3 290 410 #N/A

6 Vegetation

Hydroseed, Flat VHF ha 1595 4950 #N/A

Hydroseed, Sloped VHS ha 1848 5555 #N/A

veg. Blanket/erosion mat VB ha 11000 13200 #N/A

Tree planting VT ha 11000 13200 #N/A

Wetland species VW ha 55000 82500 #N/A

7 Pumps

Small, < PS each 3000 6000 #N/A

Large, > PL each 5000 100000 #N/A large - 250 hp Gould w/diesel motor

8 PiPes

Small, < 6 inch diameter PPS m 0.5 5 #N/A

LOW cost:  pipe removal,                              
HIGH cost: supply new pipe                     
SPECIFIED: small, heat traced & insulated 
pipe

Large, > 6 inch diameter PPL m 1 180 #N/A

LOW cost: pipe removal,                               
HIGH cost: supply 24" 100 psi HDPE pipe, 
FOB Edm.

add shipping & installation
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Reclaim Project:  Baffinland Iron Mines Cor 26/03/2009

Unit Cost Table

ITEM Detail
COST 
CODE UNITS LOW $ HIGH $ SPECIFIED $

9 pump sand BackFill BF m3 5.5 16.5 #N/A

10 Fence F m 11 165 #N/A

11 Signs S each 11 33 #N/A

12 rock, Drill and Blast only DB m3 11 22 #N/A

(flatten slope, collapse drift)

13 excavate Rip Rap
drill, blast, load                         
short haul (<500 m)                  
dump and spread RR1 m3 10.95 16.35 #N/A

RR1 + long haul RR2 m3 11.1 16.95 #N/A HIGH cost: quarry & place rip rap in channel

excavate rock from waste 
dump, short haul, spread RR3 m3 4.2 5.78 #N/A

LOW cost: removal of 18 in minus from 
dump, long haul and spread
HIGH cost: removal of coarse rock from
dump, long haul,  armour spillway

RR3 + long haul RR4 m3 4.68 6.25 #N/A

specified rip rap source RR5 m3 #N/A #N/A #N/A

14 Import LimeStone ILS tonne 8.8 13.2 #N/A

15 Import LiMe ILM tonne 165 495 #N/A
LOW cost:  bulk shipping, high volume, 
FOB Vancouver/Edmonton

HIGH cost: bags delivered to central Yukon, 
small volume

16 Grouting G m3 198 240 #N/A HIGH cost: cement, FOB Yellowknife

17 Dozing

doze Rock piles DR m3 0.85 1.95 #N/A LOW cost: doze crest off dump

doze overburden/Soil piles DS m3 0.78 3.11 #N/A HIGH cost: push up to 300 m

18

regrade DRE hr 300

#N/A

19

#N/A

#N/A

20
each 0 0 #N/A
each #N/A

21 Buildings - Decontaminate
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Reclaim Project:  Baffinland Iron Mines Cor 26/03/2009

Unit Cost Table

ITEM Detail
COST 
CODE UNITS LOW $ HIGH $ SPECIFIED $

Chemicals BDC m3 #N/A #N/A #N/A

Asbestos BDA m2 21 42 #N/A

LOW cost: removal of asbestos siding & 
flooring                        HIGH cost: removal 
of insulated pipes, friable asbestos

22 Buildings - Remove
areas are per floor on 3 m
average height

LOW cost:  removal and on-site disposal -
small wooden structures

Wood - teardown BRW1 m2 21.5 33 #N/A

Wood - burn BRW2 m2 5.5 11 #N/A

Masonry BRM m2 23.65 33 #N/A

Concrete BRC m 33 49.5 6

LOW cost: removal of building perimeter
walls, HIGH cost: per m3 for bulk concrete   
SPECIFIED cost: $/m2 to break floor slab

Steel - teardown BRS1 m2 35.2 52.8 240
SPECIFIED cost: demolition shear $/hour
operating

Steel - salvage BRS2 m2 55 82.5 #N/A

23 Power & Pipe Lines

Power lines, remove POWR each 20.9 4620 #N/A

#N/A

24 Laboratory Chemicals

Remove from site LCR pallet 1750 2320 #N/A

Dispose on site LCD each #N/A #N/A #N/A

25 PCB - Remove from site PCBR litre 33 38.5 #N/A
LOW cost: shipping, handling & disposal 
from Yellowknife

26 Fuel

Remove from site FR kg 0 1.02 #N/A

Burn on site FB kg #N/A #N/A #N/A

27 Oil

Remove from site OR litre 0.35 1.02 #N/A

Burn on site OB litre 0.35 0.55 #N/A

28 Process Chemicals

Remove from site PCR kg 0.35 2.05 #N/A

Dispose on site PCD kg #N/A #N/A #N/A

29 Explosives

Remove from site ER kg 0 2.2 #N/A

Dispose on site ED kg #N/A #N/A #N/A
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Reclaim Project:  Baffinland Iron Mines Cor 26/03/2009

Unit Cost Table

ITEM Detail
COST 
CODE UNITS LOW $ HIGH $ SPECIFIED $

30 Contaminated Soils

Remediate on site CSR m3 38.5 120 #N/A
LOW cost: bio-remediate on-site.      HIGH 
cost: ship off-site to landfil as haz. waste

consolidate & cover       Use cost code items 1 - 4

cover in place            Use cost code items 1 - 4

31 Mobilize Heavy Equipment

Road access MHER $/km 2.81 8.42 2.05
SPECIFIED cost:  $/tonne/km in cargo
plane

Air access MHEA each #N/A #N/A 1375
SPECIFIED cost:  helicopter cost, $/hr of
operation

32 Mobilize Camp

<20 persons Road access MC<R each #N/A #N/A #N/A

<20 persons Air access MC<A each #N/A #N/A #N/A

33 Mobilize Workers

mobilize MM< person 193 990 #N/A
LOW cost:  road access.                               
HIGH cost: transport by Twin Otter aircraft

>20 persons MM> person 990 1320 #N/A

34 ACCoModation ACCM month 1320 1980 #N/A
LOW cost, accom in existing camp,  per
man, HIGH cost: - supply new camp

35 Mobilize Misc. Supplies MMS each #N/A #N/A #N/A
LOW cost:  winter road - limited use, LOW 
snowfall

36 Winter Road WR km 1320 2620 #N/A

37 Visual site Inspection VI each 3520 7100 10000

38 Survey site Inspection SI each #N/A #N/A #N/A

39 Water Sampling WS each 5500 9000 #N/A

40 site inspection RePorT RPT each #N/A 11000 #N/A

41 Security Guard SG pers/mo 5500 7700 #N/A

42 Maintain Pumping MP month 3300 #N/A #N/A

43 Clear SpillWay CSW each 1870 5280 #N/A

44 Build Treatment Plant

Small (< 1000 m3/d) BTPS lump su 1E+06 2E+06 #N/A

Large (> 1000 m3/d) BTPL lump su 2E+06 3.5E+6 #N/A

45 Operate Treatment Plant OTP m3 0.29 1.65 #N/A

46 SCariFY road and SCFY km 3525 4950 #N/A
install water breaks
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Reclaim Project:  Baffinland Iron Mines Cor 26/03/2009

Unit Cost Table

ITEM Detail
COST 
CODE UNITS LOW $ HIGH $ SPECIFIED $

water treatment chemicals
ferric sulphate ferric kg 0.67
ferrous sulphate ferrous kg 0.44
lime lime kg 0.3
hydrogen peroxide, 50% hperox kg 1.43
Sodium Metabisulfate Nametab kg 0.99
Caustic soda, 50% caustic kg 0.62
Sulfuric acid, 93% sulfuric kg 0.26
flocculant flocc kg 5.39
copper sulphate copper kg
typical shipping, to Whitehorse or Yellowknife kg 0.072

Typical Labour & Equipment Rates
Site manager $/hr 70 80
Mine superintenden $/hr 60
Environmental coordinato $/hr 60
Journeyman (mech, elec, weld) $/hr 50 60
Equipment operato $/hr 45 55
labour - skilled $/hr 35 38
labour - unskilled $/hr 32 35
Security / first aid $/hr 38 48
Admin. $/hr 42 49

Front end loader, ?, Cat992 $/hr 330
excavator, Cat235 $/hr 175
dump truck - tandem $/hr
dump truck off road, Cat 777 $/hr 265
dozer, D8, D10 $/hr 170 300
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PREAMBLE 
 
This Emergency and Spill Response Plan for the Mary River Project is in effect and applies to all licensed 
elements of the program.   
 
The Plan will be updated and revised as necessary during the course of the Advanced Exploration 
Project. 
 
Formal distribution of the Plan has been made to: 
 
Department of Environment - Environmental Protection Division 
PO Box 1000 Station 1300 
Iqaluit, NU, Canada 
X0A 0H0 
Tel: (867) 975-7700, 1-866-222-9063 
Fax: (867) 975-7742 
 
Department of Fisheries and Oceans - Central and Arctic Region 
501 University Crescent 
Winnipeg, MN, Canada 
R3T 2N6 
Tel: (204) 983-5000 
Fax: (204) 984-2401 
 
Hamlet of Pond Inlet 
PO Box 180 
Pond Inlet, NU, Canada 
X0A 0S0 
Tel: (867) 899-8934 
Fax: (867) 899-8940 
 
Indian and Northern Affairs Canada - Nunavut Regional Office 
Land Administration Division 
PO Box 2200 
Iqaluit, NU, Canada 
X0A 0H0 
Tel: (867) 975-4280 (Land Administration Manager) 
 
Indian and Northern Affairs Canada - Nunavut Regional Office 
Water Resources Division 
PO Box 2200 
Iqaluit, NU, Canada 
X0A 0H0 
Tel: (867) 975-4550 (Water Resources Manager) 
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Mittimatalik Hunters and Trappers Organization 
PO Box 189 
Pond Inlet, NU, Canada 
X0A 0S0 
Tel: (867) 899-8856 
Fax: (867) 899-8095 
 
Nunavut Impact Review Board 
PO Box 1360 
Cambridge Bay, NU, Canada 
X0B 0C0 
Tel: (867) 983-4600, 1-866-233-3033 
Tax: (867) 983-2594 
 
Nunavut Water Board 
PO Box 119 
Gjoa Haven, NU, Canada 
X0B 1J0 
Tel: (867) 360-6338 
Fax: (867) 360-6369 
 
Qikiqtani Inuit Association 
PO Box 1340 
Iqaluit, NU, Canada 
X0A 0H0 
Tel: (867) 979-5391, 1-800-6672742 (Land Administrator) 
Fax: (867) 979-3238 
 
Additional copies and updates of this Plan may be obtained from: 
 
Baffinland Iron Mines Corporation 
Suite 1016, 120 Adelaide Street West 
Toronto, ON, Canada 
M5H 1T1 
Tel: (416) 364-8820 
Fax: (416) 364-0193 
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TRACK CHANGES TABLE 
 

An annual routine review and update of the Spill Contingency Plan has been undertaken, with the 
following salient revisions to the March 2008 Spill Contingency Plan: 
 
Revision 2: March 2009 

Modifications/Additions 
Where they appear in the document 
section Page number 

Description of the Mary River Project site was updated to 
reflect current configuration and site activities 

1.0 1 

Table 2.1 was updated to reflect the as-constructed capacity 
of the bulk fuel storage facilities and the approximate current 
drum fuel inventory. 

2.1 5 

Section 2.1 was updated to note that lined storage areas for 
large drum caches is in place at all four (4) exploration camps 

2.1 4 

Section 2.3 was updated noting that residual explosives 
remain on-site after completion of the bulk sample shipment in 
2008 

2.3 6 

Table 3.1 was updated with the contact details for the project 
management team responsible for implementing the Spill 
Contingency Plan 

3 8 

Section 3 was updated to note that responsibilities for public 
and media contact is with the Corporate contact  

3 9 

Section 4 was changed to the current tense to reflect the 
ongoing nature of training and drills 

4 11 

Scenario 1 of Section 7 was removed as tug boat servicing 
was an activity undertaken as part of the bulk sample 
shipment, but is not currently ongoing 

7 17 

Scenarios 4 and 5 were added as potential spill scenarios 7 19-20 
Section 8 was updated with current contact details for third 
party and regulatory authorities 

8 21 

Maps in appendix B have been modified and now show all 
existing fuel storage and spill kits locations. 

B B 

Appendix D was updated to include most current versions of 
Material Safety Data Sheets 

D D 
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1. GENERAL 
 
This Spill Contingency Plan (Plan) was developed to assist in implementing measures to protect the 
environment and minimize impacts from potential spill events. It provides a framework and instructions to 
guide all personnel in emergency spill response situations. The Plan outlines procedures for responding 
to spills while minimizing potential health and safety hazards, environmental damage, and clean up costs. 
 
The Mary River Project (“Project”) is a proposed iron ore mine and associated facilities located on North 
Baffin Island, in the Qikiqtani Region of Nunavut.  Baffinland commenced exploration at Mary River in 
2004 and has since accomplished a number of field investigations in the region.  Camp accommodations 
have been established at Mary River, Milne Inlet, Nivek Lake, and Steensby Inlet to support ongoing field 
investigations including exploration drilling and resource delineation, geotechnical drilling and engineering 
planning, and environmental and social data collection. A bulk sampling program has been undertaken 
with a resultant 113,000 tonnes of iron ore shipped to the European market during the summer of 2008.   
 
Field programs and activities are ongoing in support of continued advancement of the Mary River Project.  
The 2009 field program currently focuses on infill exploration drilling on Deposit Nos. 2 and/or 3 to collect 
additional information on resources and will be conducted from the Mary River site.  Depending on 
available financing, Baffinland may increase field activities accordingly.  Equipment, infrastructure, 
consumables and regulatory permits are currently in place to support a substantially larger exploration 
drilling program, additional geotechnical drilling to support engineering planning and to undertake further 
environmental baseline work.  This Spill Plan is commensurate with the full scope of activities for which 
appropriate regulatory permits and authorizations are in place. 
 
The Mary River Iron Mine site is located in the northern part of Baffin Island, Nunavut (71° 18' 30" North, 
79° 23' 30" West), approximately 160 km south of Pond Inlet. The mine site is approximately 85 km inland 
and accessible by road from the sealift supply site (i.e., Milne Inlet site) located where Phillips Creek 
discharges into Milne Inlet. The Milne Inlet site is located on the north-eastern coast of Baffin Island (71° 
52' 57" North, 80° 53' 51" West), approximately 131 km south-west of Pond Inlet. The Steensby Inlet 
Camp (70° 17' 38" North, 78° 29' 13" West) is located to the south of Mary River and Mid-Rail camp (70° 
58' 20" North, 78° 22' 15" West) is located mid way between Mary River and Steensby Inlet.  Maps and 
locations of camps and fuel storage facilities are provided in Appendix B.  
 
This spill emergency plan has been implemented to ensure that Baffinland respects all applicable laws, 
regulations and requirements from federal and territorial authorities. Baffinland obtained and complies 
with all required permits, approvals and authorizations required for the operations. The following 
applicable Regulations and documents constitute an integral part of the spill contingency plan:  
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The Canadian Environmental Protection Act controls hazardous substances from their production 
and/or import, their consumption, storage and/or disposal. 
 
The federal Fisheries Act protects fish and their habitat from pollution and disturbances. Fisheries and 
Oceans Canada reviews permit applications and restoration plans submitted by other agencies. 
 
The federal Transportation of Dangerous Goods Act and Regulations ensure the protection of public 
health and safety, and the environment during the handling and transport of dangerous goods. The 
Regulations apply to all modes of transportation, by road, by sea, and by air.  
 
The federal Territorial Land Use Regulations define regulatory measures to maintain appropriate 
environmental practices for any land use activities on territorial lands that are under the control, 
management and administration of the Crown. These regulations require that land use permits be 
issued for operations such as mineral exploration and mining.  
 
The Guidelines for Preparation of Hazardous Material Spill Contingency Plans describe parameters 
that should be considered in the development of hazardous material spill emergency plans. It also 
defines the information that should be incorporated into a comprehensive contingency plan. 
 
The CCME Code of Practice for Used Oil Management defines appropriate environmental options for 
handling, storage, collection, recycling, transport, reuse and/or disposal of used oils in Canada. It 
helps regulatory authorities formulate provincial and/or regional strategies for used oil management.  
 
The Nunavut Environmental Protection Act governs the protection of the environment from 
contaminants. The act defines offences and penalties as well as the powers of government 
inspectors. 
 
The Nunavut Spill Contingency Planning and Reporting Regulations describe requirements for spill 
reporting and emergency planning. 
 
The Field Guide for Oil Spill Response in Arctic Waters developed for the Emergency Prevention, 
Preparedness and Response Working Group, describes precise response methods and strategies for 
emergency response operations and provides technical support documentation.  
 
The Land Transportation Emergency Response Guideline for Petroleum Spills developed by the 
Canadian Petroleum Products Institute outlines scope, emergency response code of practice, 
response time guidelines, response equipment and personnel capability requirements.  
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Links to Baffinland Oil Handling Facility – Oil Pollution Emergency Plan 
 
The Canada Shipping Act (CSA), as amended by Chapter 36, stipulates that operators of designated Oil 
Handling Facilities must have an on-site Oil Pollution Emergency Plan.  
 
Marine spills at the Milne Inlet port site are specifically addressed in the Baffinland Oil Handling Facility – 
Oil Pollution Emergency Plan (OPEP) which is a separate document.  The Milne Inlet Fuel Storage 
Facility OPEP has been designed specifically to compliment this document. The OPEP is not to be 
construed as to supersede existing contingency plans, rather it is conceived to address the specifics of 
the Fuel Storage Facility, the bulk incoming transfer of fuel and spill scenarios directly relating to this 
operation.    
 
The Milne Inlet Fuel Storage Facility, Oil Pollution Emergency Plan takes into account the requirements of 
the CSA 2001, Part 8, Subsections 168. (1), 168. (2) and 168. (3). Due to the facility’s location (North of 
60’), Subsections 168. (1) (a), 168. (1) (b) (ii), and 168. (1) (b) (iii) do not apply. 
 
The Canada Shipping Act Response Organizations and Oil Handling Facilities Regulations (sor/95-405) 
apply.  The oil handling facilities standards, tp12402 applies. 
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2. HAZARDOUS MATERIALS – TRANSPORT AND STORAGE 
 
A variety of petroleum products and other hazardous materials are used as part of ongoing site activities.  
Large quantities of petroleum products are stored at various sites. Explosives are also stored on site. 
Other hazardous materials are also used but in smaller quantities. Nonetheless, all these products are 
considered as potential environmental and safety hazards. The material safety data sheets (MSDS) of all 
these products are presented in Appendix D. Regular monitoring and inspection of fuel and hazardous 
material storage areas and the use thereof is undertaken in accordance with the Baffinland’s 
environmental management system and procedures. 

2.1. Fuel 
 
Table 2.1 presents the capacity of bulk fuel storage facilities and their location. Approximate volumes of 
the drummed fuel inventory on-site as of September 2008 and their locations are also provided.  
 
In quantities required to support on-going site activities, fuel is delivered in bulk by sealift to the Milne Inlet 
site. From there, the fuel is hauled to the Mary River site by tanker trucks on a 100-km all-season road.  
Tanker trucks are equipped with emergency spill response kits. Drums at the Steensby Camp were 
supplied by sealift in the fall of 2008. 
 
A map of the regional area and layouts of the four (4) main fuel storage locations (i.e., Milne Inlet, Mary 
River Camp, Mid-Rail Camp and Steensby Inlet) are presented in Appendix B. Appendix B also provides 
the location of all fuel containers and spill kits as of September 2008. The Milne Inlet tank farm is located 
approximately 500 m from the ocean, however, the fuel intake line is located at the high-water mark. The 
Mary River Camp tank farm is located approximately 400 m from the nearest lake.  
 
Each bulk fuel storage facility consists of 113,560-litre fuel bladders inside a lined containment area. The 
fuel drum cache located at Steensby Inlet consists of drums inside lined containment areas. In addition, 
lined containment areas are situated at Milne Inlet, Mid-Rail and Mary River camps for the storage of fuel 
drum caches required for camp operations and field activities.  All fuel caches are clearly identified, 
marked, and protected to prevent damage to drums from vehicles and heavy equipment especially during 
periods when the drums may be less visible (i.e., at night and during winter).   
 
Refuelling stations at the Milne Inlet and Mary River sites are equipped with a lined and bermed area to 
contain minor spills or leaks during refuelling. The liner (40 mil hypolon liner) is protected by sand bedding 
and vehicles and equipment drive onto the lined area to refuel. Transfer of fuel from supply vehicles to 
tanks and from tanks to vehicular equipment is performed with the aid of fuel pumps.  
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Table 2.1: Fuel Storage Capacity (litres) 

1) Milne Inlet Site Type and number of containers 

diesel fuel 6,814,000 60 x 113,560-L fuel bladders 

jet A-1 fuel 1,363,000 

61,500 

12 x 113,560-L fuel bladders 

300 x 205-L drums 

2) Midway Camp (emergency use only)  

diesel fuel  No fuel at Midway camp 

3) Mary River Site  

diesel fuel 1,250,000 

 

 

77,000 

 

 

75,000 

11 x 113,560-L fuel bladders  

(bulk fuel facility) 

 

1 x 77,000-L fuel bladder 

(Camp diesel generators supply) 

 

1 Envirotank (75,000 liters) in lined 
containment 

jet A-1 fuel 227,000 

513,000 

2 x 113,560-L fuel bladders 

2500 x 205-L drums 

4) Mid-Rail Camp 

diesel fuel 0 0 drums 

jet A-1 fuel 0 0 drums 

5) Steensby Inlet Camp 

diesel fuel 656,000 3200 x 205-L drums 

jet A-1 fuel 861,000 4200 x 205-L drums 
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A variety of intermediate-sized fuel tanks are also used to supply generators (camps and operations) and 
furnaces. A bladder within lined containment adjacent to the generators at Mary River contains a 
maximum volume of 77, 000 liters.  To the extent practicable, hazardous materials in drums are stored 
within lined areas. 
 
Emergency spill response equipment (i.e., spill kits) is installed at each fuel storage location. All spill kits 
contain the appropriate type, size and quantity of equipment for the volume and type of product present at 
the storage location as well as the environment likely to be affected by a spill (i.e., ground, lake, river, or 
ocean). 

2.2. Chemicals 
 
Other chemicals and potentially hazardous materials associated with project operations include:  

 Petroleum oils and lubricants for mining and heavy equipment; 
 Drilling additives; 
 Calcium chloride flakes for drill water; 
 Lead acid batteries; 
 Cleaning supplies at camp sites; 
 Waste oil from equipment and generators. 

 
Lubricants, oils, and batteries, are stored in containers at the work shop and at other work areas. Waste 
oils are stored in drums in lined containment, and may be used to fuel the camp incinerator. The calcium 
chloride storage area is located adjacent to the airstrip and camp at the Mary River site. 

2.3. Explosives 
 
Approximately 240 M.T. of pre-packaged emulsion and high explosives (Class A) was stored on site for 
use during the bulk sample program.  Remaining explosives are stored in explosives magazines 
positioned in accordance with the Nunavut Mine Health and Safety Act and Regulations at the Mary River 
site. Detonators and explosives are stored in separate magazines, and inventory is strictly controlled with 
supervisory control. The explosives magazines are located at a minimum distance of 600 m away from 
other infrastructure (e.g., building or work area) in accordance with the requirements of the Explosives 
Use Act, and warning signs are prominently posted.  
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3. DUTIES AND RESPONSIBILITIES 
 
As part of the spill emergency response plan, Baffinland is responsible for implementing, through its 
project management team, the following procedures: 
 

 Train site personnel in spill response procedures and the proper use of response equipment and 
materials. 

 In the event of a spill, mobilize required site personnel, equipment and tools. 
 Implement  required health and safety procedures at the site of the spill. 
 Eliminate  fire hazards and potential ignition sources near the spill area. 
 Control the source of the spill (i.e., reduce or stop product discharge).  
 Contain the spilled product using the most appropriate methods and equipment (i.e., dykes, 

ditches, sorbent materials, containment booms, and other barriers). 
 Evaluate the possibilities of recovering spilled materials. 
 Obtain, if required, assistance from government agencies such as Environment Canada, the 

Canadian Coast Guard and/or Fisheries and Oceans Canada. 
 Obtain, if required, additional assistance by hiring local rangers or residents from the nearest 

communities and/or firms specialized in spill response operations. 
 Comply with applicable guidelines and regulations. 
 Conduct a preliminary assessment of environmental impacts to marine, freshwater and terrestrial 

ecosystems and natural resources. 
 Report the spill to the Government of Nunavut Spill Report Line, to QIA, and to the water license 

inspector within 24 hours of the event, and submit a written spill report using the appropriate form 
(see below for the list of information required in the report). 

 
Table 3.1 presents the management team responsible for overseeing emergency spill response 
operations and their contact information. 
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Table 3.1: Project Management Team Members and Contact Information 

Position Contact 

Cliff Pilgrim or Jeff Bush 
On-site Co-Coordinator 

Emergency After Hours Tel:  403-450-8844 

Email:  cliff.pilgrim@baffinland.com 

Mary River Site Tel: 403-450-7312  
Email:  jeff.bush@baffinland.com 
Mary River Site Tel:  403-450-7316 
Milne Inlet Site Tel: 647-723-2077 (24 hours) 
 

Dalton Head or Brian Larson 
On-site Co-Coordinator (alternates) 

Emergency After Hours Tel:  403-450-8844 

Email:  dalton.head@baffinland.com 

Mary River Site Tel: 403-450-8838 

Email:  brian.larson@baffinland.com 

Mary River Site Tel:  403-450-1589 

Cheryl Wray and Jim Millard 
Environmental Superintendant 

Mary River Site Tel: 403-450-8843 
Email: cheryl.wray@baffinland.com 
Email :  jim.millard@baffinland.com 

Al Gorman 
Operations Manager 
 
Dave McCann (alternate) 
 

Office Tel: 416-814-3164 
Cell: 416-818-9913 (Al Gorman) 
Email: al.gorman@baffinland.com 
Mary River Site Tel:  403-450-8843 
Cell: 416-616-8860 (Dave McCann) 
Email: david.mccann@baffinland.com 

Rod Cooper 
Corporate Contact – VP, Operations and COO 

 
Derek Chubb 
Corporate Contact – VP Sustainable Develop. 

Office Tel: 416-814-3158 
Cell: 416-8722-5660 (Rod Cooper) 
Email: rod.cooper@baffinland.com 
Office Tel: 416-814-3171 
Cell: 416-844-0903 (Derek Chubb) 
Email: Derek.chubb@baffinland.com 

 
As part of the spill response plan, the On-Site Co-Coordinator, acting as incident commander, is 
responsible for implementing the following procedures: 

 Assume authority over the spill scene and personnel involved. 
 Activate the Spill Response Plan. 
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 Evaluate the initial situation and assesses the magnitude of the spill. 
 Develop an overall plan of action. 
 Prepare a root cause analysis and an incident investigation for major spills. 
 Report to the Operations Manager and provide recommendations on resource requirements 

(additional manpower, equipment, material, etc.) to complete the cleanup effort. The responsibility 
of the co-ordinator is to mobilise personnel and equipment to implement the cleanup. 

 
The responsibilities of the Environmental Department on behalf of the Operations Manager include the 
following: 

 Report the spill to NWT 24-hour Spill Report Line at (867) 920-8130, to Qikiqtani Inuit Association 
Lands Administrator at (867) 975-8422, and INAC Water License Inspector at (867) 975-4289. 

 Provide liaison with Management to keep them informed of cleanup activities. 
 Collect photographic records of the spill event and clean up efforts. 
 Obtain additional required resources not available on-site for spill response and cleanup. 
 Act as the spokesperson with government agencies as appropriate. 
 Document the cause of the spill and effectiveness of the cleanup effort, and implement the 

appropriate measures to prevent a recurrence of the spill. 
 Prepare and submit follow-up documentation required by appropriate regulators. 
 Ensure that the spill is cleaned up and all follow-up communication and reports are filed with the 

INAC Water License Inspector, and QIA Land Administrator. Ensure that the spill reports 
submitted to QIA include photographic records and an updated map showing UTM coordinates, 
date, amount and the nature of spill. 

 
The responsibilities of the Corporate Contact include the following: 

 Work with the Environmental Department on regulatory follow-up as necessary. 
 Act as the spokesperson with government agencies as well as the public and the media on any 

significant spill events. 
 

Once a spill event is reported, the On-Site Co-Coordinator establishes a specific strategy for containing 
and controlling the spill and to initiate the clean up activities. Other site personnel such as the Fire chief, 
Health and Safety Officer, and Operations Manager may act as technical advisers prior to and during the 
intervention. The trained Spill Response Team will conduct all emergency spill response operations under 
the leadership of the On-Site Co-Coordinator. During the cleanup phase of the intervention other site 
personnel (e.g., heavy equipment operators, labourers, etc.) may be involved in the intervention. Figure 
3.1 presents an organization chart of the Spill Response Team.  
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Figure 3.1: Spill Response Team Organization Chart 
 
Baffinland ensures that all contracted shipping companies have their own spill contingency plan to 
respond to spill events during the course of their operations. When shipping hazardous materials to and 
from the site transport companies are required to carry out their operations in accordance with federal 
and international Transport of Dangerous Goods Regulations (i.e., TDGR – Clear Language, IMDG, 
IATA).  
 
In the event of a spill of hazardous materials (exceeding the quantities listed in Part 8.1 (1) of the TDGR) 
during transport, the shipping company will immediately report the incident to the local police and the 
Nunavut Emergency Services at 1-800-693-1666 (as stated in Part 8.1 (5), TDGR). The immediate report 
must include as much of the information listed in Part 8.2, TDGR, as is known at the time of the report. A 
follow-up report must be made, in writing, to the Director General within 30 days after the occurrence of 
the accidental release, the "dangerous goods accident" or the "dangerous goods incident". The follow-up 
report must include the information listed in Part 8.3, TDGR. 
 
If a spill occurs on water during transport or during the transfer of hazardous materials from ship to land, 
the shipping company is responsible to implement the appropriate spill response measures in accordance 
to their spill contingency plan. If needed, the Baffinland Spill Response Team can be available to assist 
the shipping company in their emergency response operations. 
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4. TRAINING AND DRILLS 
 
As part of site orientation and ongoing awareness training, all site personnel are informed that any spill of 
fuel or other hazardous liquids or solids, whatever the extent, has to be reported immediately to the On-
Site Co-Coordinator.   
 
An appropriate number of site personnel are selected and appropriately trained to form the Spill 
Response Team. Crew members are trained in emergency spill response procedures and operations. 
Training includes knowledge in the: 

 properties of hazardous materials used on site; 
 common causes of spills; 
 environmental effects of spills; 
 worker health and safety during emergency interventions; 
 personal protective equipment and clothing; 
 spill response procedures and techniques on land, water, snow and ice, and during all four 

seasons; 
 spill response equipment and materials. 

 
Training also includes analysis of potential spill events that are more likely to occur during the Mary River 
Project operations. Fuel spills are more likely to be caused by: 

 human error during fuel transfer operations (e.g., tank farm to tanker-trucks, drums to helicopters, 
etc.); 

 rupture of tanks, supply lines, or valves from accidental damage, deterioration or equipment 
failure; or 

 road accidents involving tanker-trucks. 
 
Training includes spill response field drills and classroom training. 
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5. MATERIALS AND EQUIPMENT 
 
In order to prevent spills and to provide adequate response in case of spill events, Baffinland maintains 
on-site the appropriate type and quantity of response equipment and materials. 
 
Spill kits are strategically placed primarily in areas of fuel handling to facilitate immediate first response in 
the event of a hydrocarbon release to land. To facilitate response to fuel spills to water, two (2) sea-can 
containers will be positioned at Milne Inlet. Appendix C provides a list of the different spill kits and their 
contents (as purchased) that are available on-site.  Note that over the course of operations, when 
materials in spill kits have been utilized, replacement materials may differ from that originally present in 
kits.  Substituted spill kit materials will be of sufficient quality and quantity as appropriate to their locations 
and potential use.  
 
In addition to the spill response material listed in Appendix C, a variety of mobile heavy equipment 
including excavators, front-end loaders, bull-dozers, haul trucks, a Zodiac boat for in-land water use, and 
an ocean support boat is available to aid in spill response and recovery efforts. 
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6. SPILL RESPONSE PROCEDURES 
 
A spill is defined as the discharge of a hazardous product out of its containment and into the environment. 
Potential hazards to humans, vegetation, water resources, fish and wildlife vary in severity, depending on 
several factors including nature of the material, quantity spilled, location and season. Fuel is the main 
product that may be spilled and, therefore, spill response procedures focus on this hazardous material. 
Other chemicals that may be spilled include sewage water, calcium chloride flakes and small quantities of 
lubricants and oils.  
 
All site personnel are briefed on the procedures to be followed to report a spill and initiate spill response. 
The first person to notice a spill takes the following steps: 

1. Immediately warn other personnel working near the spill area; 
2. Evacuate the area if the health and safety of personnel is threatened; 
3. Notify the On-Site Co-Coordinator, who will initiate the spill response operations; 
4. In the absence of danger, and before the spill response team arrives at the scene, take any safe 

and reasonable measure to stop, contain and identify the nature of the spill. 
 
All spill response interventions carried out by the spill response team follow these general procedures: 
 

Source Control - Reduce or stop the flow of product without endangering anyone. This may involve 
very simple actions such as turning off a pump, closing a valve, sealing a puncture hole with almost 
anything handy (e.g., a rag, a piece of wood, tape, etc.), raising a leaky or discharging hose at a level 
higher than the product level inside the tank, or transferring fuel from leaking containers.  
 
Control of Free Product - Prevent or limit the spread of the spilled material. Accumulate/concentrate 
spilled product in an area to facilitate recovery. Barriers positioned down-gradient of the spill will slow or 
stop the progression of the spill. Barriers can consist of absorbent booms, dykes, berms, or trenches 
(dug in the ground or in ice). 
 
Protection - Evaluate the potential dangers of the spill in order to protect sensitive ecosystems and 
natural resources. Block or divert the spilled material away from sensitive receptors. This can also be 
achieved by using various types of barriers. 
 
Clean up the Spill – Recover and containerize as much free product as possible. Recover and 
containerize/treat contaminated soil, water, and snow. Pressure-wash contaminated bedrock surfaces, 
shorelines, ice and recover as much as possible oily water for containerization and/or treatment. 
 



 
 

Page 14 of 22 
Revision 0 

  March 31, 2009 
 

 

Report the Spill - Provide basic information such as date and time of the spill, type and amount of 
product discharged, photographic records, location and approximate size of the spill, actions already 
taken to stop and contain the spill, meteorological conditions and any perceived threat to human health 
or the environment. Reporting requirements are presented on Section 8. 

 
Response procedures specific to spills on land, water, snow and ice are presented in the following 
sections. Procedures vary depending on the season. Spill response operations, techniques, equipment 
and materials are further detailed in the spill response training course manual. 

6.1. Spills on Land 
 
Response to spills on land will include the general procedures previously detailed. The main spill control 
techniques involve the use of two types of barriers: dykes and trenches. Barriers should be placed down-
gradient (down-slope) from the source of the spill, and as close as possible to the source of the spill. 
Barriers slow the progression of the fuel and also serve as containment to allow recovery of the fuel. 
 
Depending on the volume spilled, the site of the spill as well as available material, a dyke may be built 
with soil, booms, lumber, snow, etc. A plastic liner should be placed at the foot of and over the dykes to 
protect the underlying soil or other material and to facilitate recovery of the fuel. Construct dykes in such a 
way as to accumulate a thick layer of free product in a single area (V-shaped or U shaped). 
 
Trenches are useful in the presence of permeable soil and when the spilled fuel is migrating below the 
ground surface. A plastic liner should be placed on the down-gradient edge of the trench to protect the 
underlying soil. Liners should not be placed at the bottom of the trench to allow water to continue flowing 
underneath the layer floating oil. 
 
The use of large quantities of absorbent materials to recover important volumes of fuel should be 
avoided. Large volumes of free-product should be recovered, as much as possible, by using vacuums 
and pumps, and containerized. Mixtures of water and fuel may be processed through an oil-water 
separator. Absorbent sheets should be used to soak up residual fuel on water, on the ground (soil and 
rock), and on vegetation. Peat moss may also be sprinkled on vegetation to absorb films of petroleum 
products.  
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6.2. Spills on Water 
 
Response to spills on water includes the general procedures previously detailed. Various containment, 
diversion and recovery techniques are discussed in the following sections. The following elements must 
be taken into consideration when conducting response operations:  

 type of water body or water course (lake, ocean, stream, river) 
 water depth and surface area 
 wind speed and direction 
 presence and range of tides 
 type of shoreline 
 seasonal considerations (open-water, freeze-up, break-up, frozen) 

 
Containment of an oil slick on the ocean requires the deployment of mobile floating booms to intercept, 
control, contain and concentrate (i.e., increase thickness) the floating oil. One end of the booms is 
anchored to shore while the other is towed by a boat and use to circle the oil slick and return it close to 
shore for recovery using a skimmer. Reducing the surface area of the slick increases its thickness and 
thereby improves recovery. Mechanical recovery equipment (i.e., skimmers and oil/water separators) will 
be mobilized to site if required.  
 
If oil is spilled in a lake it may not be possible to deploy booms using a boat. In this case, measures are 
taken to protect sensitive and accessible shoreline. The oil slick is monitored to determine the direction of 
migration. In the absence of strong winds the oil will likely flow towards the discharge of the lake. 
Measures is taken to block and concentrate the oil slick at the lake discharge using booms where it will 
subsequently be recovered using a portable skimmer, a vacuum, or sorbent materials.  
 
In small slowly-flowing rivers, streams, channels, inlets or ditches, inverted weirs (i.e., siphon dams) is 
used to stop and concentrate moving oil for collection while allowing water to continue to flow unimpeded. 
In the case of floating oil, in a stream, heading for a culvert (i.e., at a road crossing) a culvert block is 
used to stop and concentrate moving oil for collection while allowing water to continue to flow unimpeded. 
In both cases oil will then be recovered using a portable skimmer or sorbent materials. 
 
In the case of spills in larger rivers, with fast moving currents, diversion booming is used to direct the oil 
slick ashore for recovery. Single or multiple booms (i.e., cascading) may be used for diversion. Typically, 
the booms are anchored across the river at an angle. The angle will depend on the current velocity. 
Choosing a section of a river that is both wider and shallower makes boom deployment easier. Diversion 
booming may also be used to direct an oil slick away from a sensitive area to be protected.  
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6.3. Spills on Snow and Ice 
 
In general, snow and ice will slow the movement of hydrocarbons. The presence of snow may also hide 
the oil slick and make it more difficult to follow its progression. Snow is generally a good natural sorbent, 
as hydrocarbons have a tendency to be soaked up by snow through capillary action. However, the use of 
snow as a sorbent material is to be limited as much as possible. Snow and frozen ground also prevent 
hydrocarbons from migrating down into soil or at least slow the migration process. Ice prevents seepage 
of fuel into the water.  
 
Response to spills on snow and ice includes the general procedures previously detailed. Most response 
procedures for spills on land may be used for spills on snow and ice. The use of dykes (i.e., compacted 
snow berms lined with plastic sheeting) or trenches (dug in ice) slow the progression of the fuel and also 
serve as containment to allow recovery of the fuel.  
 
Free-product is recovered by using a vacuum, a pump, or sorbent materials. Contaminated snow and ice 
is scraped up manually or using heavy equipment depending on volumes. The contaminated snow and 
ice is placed in containers or within plastic lined berms on land. If required, a contaminated snow storage 
site is to be located in close proximity to one of the four (4) main work sites to facilitate inspection and 
monitoring, in an area which is still easily accessible once it is time to remove the snow (i.e., spring or 
summer), and at least 30 m away from any body of water or ditch. Once enough snow has melted, the 
oily water is removed from the storage and processed through an oil-water separator that would be 
mobilized to site. Hydrocarbons recovered will be burned in the camp incinerator or shipped off-site for 
processing. 

6.4. Disposal of Spilled Material 
 
Plastic ore sacks, steel drums, or other appropriate container as approved by the Environmental 
Superintendent are used to contain and transport contaminated soil for removal from site to a licensed 
southern disposal facility by either air or by road followed by sealift. Alternatively, a lined containment 
facility may be constructed on-site for the treatment of the contaminated soils. Such a facility requires 
regulatory approval and an amendment to Baffinland’s water license. Temporary storage of contaminated 
materials is to be within plastic lined berms. Used sorbent material is burned in the site incinerators. 
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7. POTENTIAL SPILL ANALYSIS 
 
In order to prepare for emergency spill response, potential spill analysis was conducted on various worst 
case scenarios. The exercise serves to identify potential risk areas, as well as to determine the fate of 
spilled products and their environmental effects. Five (5) potential spill scenarios were identified for the 
Mary River Project:  

1. Mary River Camp Area - Spill of a fuel bladder to the ground 
2. Road between Milne Inlet and Mary River – Spill of the contents of a tanker truck 
3. Rotating Biological Contactor at Milne Inlet – Spill of sewage 
4. Rotating Biological Contactor at Mary River – Spill of sewage 
5. Refuelling of Float Plane 

 
These five (5) spill scenarios are analysed in detail in the following pages.   
 
Scenario #1: Mary River Camp Area Spill 
 
Description of incident: Spill of the contents of one of the 13 fuel bladders (within the tank farm) to the 
ground during fuel transfer from a tanker truck. Spillage of fuel by gravity. Spill occurs at the south-
western end of the tank farm. 
Potential causes: equipment malfunction (valve, pump), human error, accident. 
Hazardous products spilled: Diesel fuel, Jet-A Fuel. 
Maximum volume spilled: 113,560 litres. 
Estimated time to spill entire volume: 90 minutes. 
Immediate receiving medium: soil. 
Most probable direction of slick migration: west, towards the lake. 
Distance and direction to nearest receiving body of water: approximately 400 m west of the tank farm. 
Resources to protect: lake and shore. 
Estimated emergency spill response time: 15 minutes after spill is noticed. 
Spill response procedures: Contain and recover oil spill using dykes or trenches as described in section 
6.1. Prevent the oil from reaching natural drainage paths leading to the lake. Collect free-product for 
temporary storage. Excavate contaminated soil and/or snow, store and manage appropriately. 
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Scenario #2: Road Accident Tanker Truck Spill 
 
Description of incident: Spill of the contents of a tanker truck to a stream. Spill occurs in an isolated area 
between Milne Inlet and Mary River. 
Potential causes: accident, human error. 
Hazardous products spilled: Diesel fuel, Jet-A Fuel. 
Maximum volume spilled: 50,000 litres. 
Estimated time to spill entire volume: 45 minutes. 
Immediate receiving medium: stream. 
Most probable direction of slick migration: downstream and into a river named Phillips Creek; the road 
between Mary River and Milne Inlet follows Phillips Creek, and crosses many streams (that discharge into 
Phillips Creek) over a distance of approximately 50 km. Phillips Creek eventually discharges into the 
ocean at Milne Inlet.  
Distance and direction to nearest receiving body of water: N/A. 
Resources to protect: streams, Phillips Creek and the ocean. 
Estimated emergency spill response time: 60 minutes after spill is reported to site personnel (assuming 
truck driver is injured and cannot commence spill response procedures). 
Spill response procedures: Contain and recover oil slick downriver as described in section 6.2, protect 
shorelines using sorbent booms. Collect free-product for temporary storage. Clean-up soiled shorelines. If 
the response crew arrives before the complete spill, seal the leak where feasible, contain and recover oil 
spill on ground using dykes and trenches as described in 6.1. Also, if the truck driver is not injured, he will 
act as a first responder and immediately initiate the spill contingency plan as defined in section 6 using 
the spill kit kept in the fuel trucks. 
 
Scenario #3: Milne Inlet sewage spill 
 
Description of incident: Spill from the Rotating Biological Contactor reservoir. A pipe is accidently being 
dislodged and non treated wastewater escape the reservoir 
Potential causes: pipe failure 
Products spilled: sewage  
Maximum volume spilled: 15,000 litres. 
Estimated time to spill entire volume: 15 minutes. 
Immediate receiving medium: soil 
Most probable direction of slick migration: downstream and into a local depression east of the RBC 
wastewater treatment facility. That local depression dries in the summer and intercepts the maximum 
spilled volume.  
Distance and direction to nearest receiving body of water: 150 m 
Resources to protect: one stream and the ocean. 
Estimated emergency spill response time: 15 minutes after spill is noticed. 
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Spill response procedures: Once the treatment is achieved, the content of the reservoir is normally 
pumped by a vacuum truck to be discharged elsewhere. Therefore a vacuum truck is available in the 
area. In case of a spill of non-treated wastewater (sewage), the slick would be pumped using the vacuum 
truck. The piping would be repaired and the content of the truck would be discharged back in the RBC 
treatment unit. Impacted soils (if any) would be excavated and placed within the landfill. 
 
Scenario #4: Mary River sewage spill 
 
Description of incident: Spill from the Rotating Biological Contactor reservoir. A pipe is accidently being 
dislodged and non treated wastewater escape the reservoir 
Potential causes: pipe failure 
Products spilled: sewage  
Maximum volume spilled: 15,000 litres. 
Estimated time to spill entire volume: 15 minutes. 
Immediate receiving medium: soil 
Most probable direction of slick migration: downstream and into a local depression east of the RBC 
wastewater treatment facility. That local depression dries in the summer and intercepts the maximum 
spilled volume.  
Distance and direction to nearest receiving body of water: 200 m 
Resources to protect: one stream and Camp Lake. 
Estimated emergency spill response time: 15 minutes after spill is noticed. 
Spill response procedures: Once the treatment is achieved, the content of the reservoir is normally 
pumped by a vacuum truck to be discharged elsewhere. Therefore a vacuum truck is available in the 
area. In case of a spill of non-treated wastewater (sewage), the slick would be pumped using the vacuum 
truck. The piping would be repaired and the content of the truck would be discharged back in the RBC 
treatment unit. Impacted soils (if any) would be excavated and placed within the landfill, once constructed. 
 
Scenario #5: Refuelling of Float Plane 
 
Description of incident: Spill from a 45 gallon drum while refuelling a float plane.  The hose from the 45 
gallon drum to the plane develops a leak or the nozzle malfunctions.  The drum is accidentally knocked 
over causing the contents to spill. 
Potential causes: equipment malfunction (valve, hose), human error 
Products spilled: P-50 or Jet A  
Maximum volume spilled: 205 liters. 
Estimated time to spill entire volume: 15 minutes. 
Immediate receiving medium: water 
Most probable direction of slick migration: dependent on currents and wind velocities of water body.  
Distance and direction to nearest receiving body of water: within 1 m 
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Resources to protect: Sheardown Lake, unnamed lake at Mid-Rail camp and 3km lake at Steensby Inlet 
camp. 
Estimated emergency spill response time: immediately. 
Spill response procedures:  Contain and recover hydrocarbons or oil slicks using floating booms and/or 
pads deployed by boat as described in Section 6.2.  Protect shoreline using floating or sorbent booms, if 
still possible.  Collect free-product for temporary storage using sorbents and mobilize additional 
equipment as necessary.  Clean-up soiled shoreline.  
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8. REPORTING REQUIREMENTS 
 
Quantities of hazardous substances spilled which require reporting are listed in schedule B of the 
Nunavut Spill Contingency and Reporting Regulation.  
 
After the initial field emergency response to the spill event, spills are reported to the 24-hour Spill Report 
Line: 

24-Hour Spill Report Line 
spills@gov.nt.ca 

Tel. (867) 920-8130 or 
Fax (867) 920-8127 

 
Failure to report a spill can lead to fines. The Qikiqtani Inuit Association Lands Administrator will also be 
immediately notified at (867) 975-8422. Similarly, the INAC Water Resources Officer will be immediately 
notified of the spill event at (867) 975-4289. In the event of a spill on the ocean, the incident will be 
reported to the Canadian Coast Guard (Arctic region) 1-800-265-0237 (24-hour). 
 
It is the responsibility of the Environmental Department on behalf of the Operations Manager to prepare 
the proper reports and transmit them to regulatory authorities. Table 8.1 presents an additional contact list 
for spill reporting.  The Environmental Superintendent will determine who is to be contacted on the list on 
a spill by spill basis. 
 
Table 8.1: Contact List for Spill Reporting 

Department Person E-mail Telephone 

INAC-Waters (Iqaluit) Kevin Buck buckk@inac-ainc.gc.ca (867) 975-4550 

INAC-Inspector Andrew Keim keima@inac-ainc.gc.ca (867) 975-4289 

INAC-Qikiqtani David Abernethy abernethyd@inac-ainc.gc.ca (867) 975-4555 

INAC-Field Operations Peter Kusugak kusugakp@inac-ainc.gc.ca (867) 975-4289 

DFO-Iqaluit Gary Cooper Gary.cooper@dfo-mpo.gc.ca (867) 979-8011 

EC-Iqaluit Jim Noble  (867) 975-4639 

GN-DOE Robert Eno reno@gov.nu.ca (867) 975-7748 

Qikiqtani Inuit Association Salamonie Shoo landadmin@qia.ca (867) 975-1643 

Pond Inlet Health Clinic   (867) 899-7500 
(867) 899-8431 

Pond Inlet RCMP   (867) 899-1111 
(867) 899-6055 

Qikiqtani General Hospital (Iqaluit)  (867) 979-7300 
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Afterwards, the spill event is reported in writing using the standard Spill Report Form presented in 
Appendix A.  
 
The written report includes the following information: 

 date and time of the incident; 
 location or map coordinates and direction of spill movement if not at steady-state; 
 party responsible for the spill; 
 type and estimated quantities of spilled contaminant(s); 
 specific immediate cause of the incident; 
 status of the spill indicating if spilled materials are still moving or now at steady-state; 
 approximate surface of contaminated area; 
 a photographic record of the spill event and clean up efforts; 
 factors affecting spill or recovery such as temperature, wind, etc.; 
 status on containment actions indicating whether a) naturally, b) booms, dykes or other, c) no 

containment has been implemented; 
 corrective action taken or proposed, to clean, contain or dispose spilled material; 
 whether assistance is required and in what form; 
 whether the spill poses a hazard to persons or property (i.e., fire, drinking water); 
 comments and recommendations; 
 name, position and employer of the person reporting the spill; and, 
 name, position department of the person to whom the spill is reported. 

 
In addition, QIA requests Baffinland produce a site map(s) listing the location in UTM coordinates, date, 
amount and nature of the substance spilled. The map(s) should be updated and sent to QIA whenever a 
spill occurs. The map(s) will also detail major project components and all water bodies.  
 
In the event of a spill involving the marine carrier delivering bulk fuel, Baffinland will ensure that the 
subcontractor reports any spill event under its responsibility.  
 



 

 

 
 
 
 
 
 
 
 
 
 

Appendix A 
 

Standard Nunavut Spill Report Form 
 



REPORT NUMBER

____-____________

A

NT-NU 24-HOUR SPILL REPORT LINE
TEL: (867) 920-8130
FAX: (867) 873-6924

EMAIL: spills@gov.nt.ca

NT-NU SPILL REPORT
OIL, GASOLINE, CHEMICALS AND OTHER HAZARDOUS MATERIALS

REPORT DATE: MONTH – DAY – YEAR

B
OCCURRENCE DATE: MONTH – DAY – YEAR

REPORT TIME

OCCURRENCE TIME

£ ORIGINAL SPILL REPORT,
OR
£ UPDATE # __________________
TO THE ORIGINAL SPILL REPORT

D
GEOGRAPHIC PLACE NAME OR DISTANCE AND DIRECTION FROM NAMED LOCATION

E
LATITUDE

DEGREES MINUTES SECONDS

REGION

£ NWT £ NUNAVUT £ ADJACENT JURISDICTION OR OCEAN

F
RESPONSIBLE PARTY OR VESSEL NAME RESPONSIBLE PARTY ADDRESS OR OFFICE LOCATION

G
ANY CONTRACTOR INVOLVED CONTRACTOR ADDRESS OR OFFICE LOCATION

H
PRODUCT SPILLED QUANTITY IN LITRES, KILOGRAMS OR CUBIC METRES

SECOND PRODUCT SPILLED (IF APPLICABLE) QUANTITY IN LITRES, KILOGRAMS OR CUBIC METRES

U.N. NUMBER

U.N. NUMBER

AREA OF CONTAMINATION IN SQUARE METRESSPILL CAUSE

DESCRIBE ANY ASSISTANCE REQUIRED

I
SPILL SOURCE

FACTORS AFFECTING SPILL OR RECOVERY

J

K

ADDITIONAL INFORMATION, COMMENTS, ACTIONS PROPOSED OR TAKEN TO CONTAIN, RECOVER OR DISPOSE OF SPILLED PRODUCT AND CONTAMINATED MATERIALS

L
REPORTED TO SPILL LINE BY POSITION EMPLOYER LOCATION CALLING FROM TELEPHONE

M
ANY ALTERNATE CONTACT POSITION EMPLOYER ALTERNATE CONTACT

LOCATION

ALTERNATE TELEPHONE

N RECEIVED AT SPILL LINE BY POSITION

STATION OPERATOR

EMPLOYER LOCATION CALLED

YELLOWKNIFE, NT

REPORT LINE NUMBER

(867) 920-8130

AGENCY

LEAD AGENCY

FIRST SUPPORT AGENCY

SECOND SUPPORT AGENCY

THIRD SUPPORT AGENCY

CONTACT NAME CONTACT TIME REMARKS

LEAD AGENCY £ EC £ CCG £ GNWT £ GN £ ILA £ INAC £ NEB £ TC SIGNIFICANCE £ MINOR £ MAJOR £ UNKNOWN FILE STATUS £ OPEN £ CLOSED

REPORT LINE USE ONLY

REPORT LINE USE ONLY

C
LAND USE PERMIT NUMBER (IF APPLICABLE) WATER LICENCE NUMBER (IF APPLICABLE)

PAGE 1 OF ______

LONGITUDE

DEGREES MINUTES SECONDS

HAZARDS TO PERSONS, PROPERTY OR ENVIRONMENT



 

 

 
 
 
 
 
 
 
 
 
 

Appendix B 
 

Layouts of main fuel storage 
and spill kit locations 
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Appendix C 
 

Spill Kits and Contents 



 

 

VERSATECH SPILL KITS AT BAFFINLAND’S MARY RIVER PROJECT SITE: 
 
Kit #4  six (6) kits 
Kit #5  four (4) kits 
Kit #6  four (4) kits 
Kit #7  eighteen (18) kits 
Kit #8  eight (8) kits 
 

Kit No./Details Contents Quantity 

4 
20 GALLON LAB PACK 
Absorbs up to 18 Gallons 

Lab Pack Container 
 

Sorbent Pads (19” x 17” x 3/8”) 
Sorbent Socks (3” x 4ft.) 
Sorbent Pillows 
Nitrile Gloves (pair) 
Disposal Bag 
Epoxy Putty 

20 
5 
4 
2 
3 
1 

5 
PORTABLE RESPONSE KIT 

Absorbs up to 65 Gallons 
Durable Yellow Rollout Container 

2 convenient sizes - 
64 Gallon 
96 Gallon 

Sorbent Pads (19” x 17” x 3/8”) 
Sorbent Socks (3” x 4ft.) 
Xsorb (6 quart) 
Hand broom/dust pan 
Nitrile Gloves (pair) 
Disposal Bag 
Disposable Coveralls 
Drain cover 
Splash resistant goggles 

150 
6 
1 
1 
2 
4 
2 
2 
2 

6 
SPILL CHEST 

Absorbs up to 170 Gallons 
Heavy duty plastic Yellow Container 

Can be moved with a Forklift 

Sorbent Pads (19" x 17" x 3/8") 
Sorbent Socks (3" x 4 ft) 
Sorbent Booms (5" x 10 ft) 
Sorbent Pillows (15" x 9 ft) 
Sorbent Roll (38" x 144 ft) 
Nitrile Gloves (pair) 
Disposal Bag 
Epoxy Putty 
Barricade tape (Roll) 

100 
8 
4 
16 
1 
2 
4 
1 
1 

7 
HEAVY DUTY DRUM KIT 
Absorbs up to 75 Gallons 

Heavy duty plastic Yellow Container 
Drum sizes include 65 & 95 US gallons 

or an economy 45 gallon steel drum 

Sorbent Pads (19" x 17" x 3/8") 
Sorbent Booms (5" x 10ft) 
Xsorb (6 quart) 
Nitrile Gloves (pair) 
Disposal Bag 
Disposable Coveralls 
Drain cover 
Splash resistant goggles 

100 
4 
1 
2 
4 
2 
1 
2 



 

 

8 
EXTRA LARGE DRUM KIT 
Absorbs up to 120 Gallons 

Heavy duty plastic Yellow Container 

Sorbent Pads (19" x 17" x 3/8") 
Sorbent Socks (4ft) 
Sorbent Socks (8ft) 
Sorbent Pillows (large) 
Sorbent Pillows (small) 
Plug Putty 
Drain Cover 
Disposal Bags (roll) 
Disposable Coveralls 
Barrier Tape (roll) 
Granular Absorbant (12.5 kg) 

300 
8 
8 
12 
8 
2 
7 
1 
2 
1 
1 

 
 
 
 
SPILL RESPONSE EQUIPMENT TO BE STORED IN 2 SEA CONTAINERS AT MILNE INLET FOR 
BAFFINLAND’S MARY RIVER PROJECT: 
 

Description 

Oil containment boom, anchors and towing bridles (300m) 

Multizorb granular absorbent (500 bags) 

Custom pump skid for emergency fuel transfers from one tank to another 

2” x 25’ transfer hose for emergency transfer pump (8 sections) 

18” x 18” x 6” Arctic mini berm for under fittings (12 units) 

36” x 36” x 6” Arctic mini berm for under fittings (12 units) 

Insta berm 10’ x 10’ x 15” Arctic (2 units) 

Oil sheets for replenishing spill kits (300 bags) 

 



 

 

 
 
 
 
 
 
 
 
 
 

Appendix D 
 

MSDS of hazardous materials used on site 
 

• Aviation Fuel (7p.) 
• Calcium Chloride Flake (4p.) 
• Cast Booster (3p.) 
• CP-43 Diesel (6p.) 
• Detonating Cord (3p.) 
• DR-133 POLYMER (4p.) 
• Electric Dentonators (4p.) 
• EZ-MUD (6p.) 
• Gasoline (6p.) 
• Jet A (7p.) 
• Lubtrac Rod Grease (4p.) 
• Non-Electric Detonators (5p.) 
• Packaged Emulsion Explosives (3p.) 
• Packaged Dynamites and Explosive Gelatins (3p.) 
• Potassium Chloride (Potash) (4p.) 
• Shock Tube (3p.) 
• Tellus T32 (4p.) 
• W-OB POLYMER (4p.) 
• Emulsion Explosives – Dyno AP (3p.) 
• APS 706b Floc Log (2p.) 
• APS 703d#3 Floc Log (2p.) 
• 750 Silt Stop (2p.) 
• Agricultural Lime (4p.) 
• Aluminum Sulphate (1p.) 
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BAFFINLAND IRON MINES CORPORATION 

MARY RIVER PROJECT 

 

WASTEWATER MANAGEMENT PLAN  

 

 

SECTION 1.0 - INTRODUCTION 

 

Genivar Consultants LP (Genivar), formerly B.H. Martin Consultants Ltd., was retained by 

Baffinland Iron Mines Corporation (BIM) in 2007 to design the sewage works for the Mary River 

Project (the Project), specifically for Mary River and Milne Inlet Camps on Baffin Island, Nunavut, to 

support the Bulk Sampling Program.  As a requirement under BIM’s Water Licence 2BB-MRY0710 

issued by the Nunavut Water Board (NWB)  on July 27, 2007, and in accordance with Part D, item 

13, BIM was required to submit a Wastewater Management Plan (WWMP) as follows: 

 

“The Licensee shall submit to the Board for approval, within thirty (30) days following the 

commissioning of the Waste Water Treatment Facilities, a Waste Water Management Plan 

which includes provision for Operation and Maintenance in accordance with the “Guidelines 

for the Preparation of an Operation and Maintenance Manual for Sewage and Solid Waste 

Disposal Facilities in the Northwest Territories, 1996”. The plan shall include options for 

treatment and disposal of sludge.” 

  

On September 15, 2007, BIM submitted a Wastewater Management Plan (WWMP) to the NWB that 

addressed the following key elements related to sewage works and management at their Mary 

River and Milne Inlet Camps (refer to Figure 1 for location map): 

    

• Process design,  

• Construction and commissioning, 

• Operation and maintenance, and 

• Effluent discharge to receiving environment 

 

The WWMP, herein, is a revised version of the September 2007 document that includes the most 

current technical information regarding infrastructure and process/operation for the wastewater and 

treatment facilities (WWTFs) at the Mary River and Milne Inlet Camps.  The plan has been updated 

to accommodate future Project requirements with respect to sewage treatment and in consideration 

of operational experience with the WWTFs at Milne Inlet and Mary River gained over the years 

2007 and 2008. 

 

Specifically, this WWMP document is revised to include the following items: 

: 

• Changes to sewage infrastructure including the construction and commissioning of two 

additional Polishing/Waste Stabilization Ponds (PWSPs) at the Mary River Camp 
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• Revisions to operating manual documentation, maintenance, and monitoring practices to 

reflect enhancements that have been implemented since start-up of the WWTFs.  

• Review and revision of the design basis of the sewage treatment systems in consideration 

of actual monitoring/operational/performance data. 

• Presentation of a provisional option to add RBC media to the Mary River Camp sewage 

treatment system to address current and unexpected throughput limitations resulting from 

higher than anticipated average nitrogen loading.  

• Proposed management and disposal technical strategy for the effluent currently residing in 

three (3) PWSPs at Mary River and one (1) PWSP at Milne Inlet.  

• Proposed management and disposal technical strategy for sludge currently stored in the 

PWSPs.   

• Review and validation of the prediction for no adverse impacts to the receiving environment 

associated with the discharge of treated sewage effluent and in consideration of the 

planned 2009 discharges from the PWSPs.  

 

An overview and chronology of the sewage works at the Mary River and Milne Inlet Camps are 

provided in Sections 1.1 and 1.2, below.   A location plan showing the two camps is provided as 

Figure 1. 

 

1.1 MARY RIVER CAMP WWTF OVERVIEW 

The existing camp at Mary River currently has a potential capacity for 200 persons.  This capacity 

consists of a 100 person seasonal camp that was originally set up and used for the exploration work 

prior to 2007, plus an adjacent all-season camp with a nominal design capacity of 100 people that 

was constructed in late 2007 and early 2008.  The all-season camp consists of predominantly 

Weatherhaven
TM

 tents, two steel Quonset huts as maintenance facilities, and numerous small 

wooden outbuildings, situated approximately 200 meters from the shores of Camp Lake (refer to 

Figure 2 and Drawing 002). 

 

A pre-engineered mechanical sewage treatment plant (referred to as the ‘Tanks-a-Lot system’) was 

commissioned in November 2007 and was operated until February 2008, when a new mechanical 

WWTF was commissioned, The new WWTF consisting of a Rotating Biological Contactor (RBC) 

and UV disinfection (manufactured and installed by Seprotech), was designed for tertiary levels of 

treatment with the potential for piped year-round discharge to Sheardown Lake. (The existing 

Tanks-a-Lot system was substantially decommissioned in the months that followed.)  With the 

design basis that was adopted, the new RBC WWTF was sized for a nominal occupancy of 150 

persons.  Since, October 2008, the camp occupancy at Mary River has declined to less than 20 

persons and will remain so until May 2009 when an exploration drilling program is scheduled to 

start.  At that time, camp occupancy is not expected to increase beyond 50 persons.  However, in 

the event of additional funding in 2009, and an expansion of the drilling and environmental 

programs, camp numbers could potentially expand beyond 50 persons. 

  

During 2008, treated effluent from the RBC facility has not consistently met discharge requirements 

of the water licence and has been discharged to three PWSPs that have been constructed for this 
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purpose.  PWSP No. 1, No. 2, and No. 3 were commissioned in November 2007, May 2008, and 

December 2008, respectively.  Since December 2008 to the present time, treated effluent from this 

facility has met licence criteria, however, effluent continues to be discharged to the PWSPs 

because of a failure of the heat trace for the outfall pipe, causing the outfall pipe to freeze. 

   

In response to operating experience in 2008 and the longer than anticipated time that it has taken to 

ramp-up the RBC facilities at the Mary River Camp, BIM has conducted a review of the design 

basis for the facility, its standard operating procedures for operations and maintenance, and 

monitoring requirements, with the aim of consistently meeting discharge requirements to reduce the 

dependency on the use of the PWSPs.  The later sections in this document present the results of 

the above work as well as the technical strategy and work plan that has been developed to treat, 

discharge, and monitor the partially treated effluent that is currently stored in the three PWSPs at 

the Mary River Camp.   

 

1.2 MILNE INLET CAMP WWTF OVERVIEW 

The Milne Inlet site is the shipping point for materials and supplies to and from the Mary River 

Operations (refer to Figure 3 and Drawing 003).  An all-season trailer camp was installed in 2007 to 

support the annual re-supply and Bulk Sample Program operations.  The camp facilities at Milne 

consist of a ShancoTM accommodation complex with a RBC WWTF (complete with UV 

disinfection) sized for a nominal capacity of 60 workers to support peak periods of activity, primarily 

during the initial mobilization and final ore shipment stages of the Bulk Sample Program.  Since the 

completion of the Bulk Sample Program in October 2008, the Milne Inlet Camp population has 

declined to two persons and the RBC was shut down and winterized.  Currently there are no plans 

to operate the RBC to support camp occupancy during 2009 since it is anticipated the total number 

of persons will remain very low.  Toilet wastes at Milne Inlet are being managed through use of 

latrines and the incineration of latrine waste. 

 

The RBC WWTF was commissioned in October 2007.  During the start-up period, effluent and 

sludge were disposed of in a PWSP, constructed on site for that purpose.  Treated effluent from this 

facility first met the water license discharge requirements in January 2008 and as such was directed 

to the approved receiving ditch upstream of Milne Inlet.  Compliance with water license criteria 

enabled direct discharge to the receiving environment for the majority of 2008 with intermittent 

periods where effluent not meeting discharge criteria was directed to the PWSP.  Similar to the 

situation at the Mary River Camp, a technical strategy and work plan is required to treat, discharge, 

and monitor the partially treated effluent that is currently stored in the PWSP the Milne Inlet Camp.  

This strategy and work plan is presented in this document.   
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SECTION 2.0 - WASTEWATER REGULATORY BACKGROUND AND CHRONOLGY 

 

2.1 WASTEWATER MANAGMEMENT CHRONOLOGY 

This section presents a chronological listing of key regulatory submissions/approvals and key 

activity/milestones related to wastewater treatment and management from September 2007 to the 

March 2008.  Also included in this section are regulatory/government comments that were received 

in response to the submission of the original WWMP in September 2007 and also comments arising 

from other regulatory submissions since that time (e.g., Modification request for additional PWSPs 

at Mary River and Milne Inlet Camps).  

  

Date Activity/Milestones and Regulatory Submissions/Approvals 

September 2007 Submission of Wastewater Management Plan 

October 2007 
Commissioning of Milne Inlet Rotating Biological Contactor (RBC) and 
Polishing / Waste Stabilization Pond (PWSP) 

November 2007 
Commissioning of 'Tanks-a- Lot'  Wastewater Treatment Facility (WWTF) at 
Mary River 

January 2008 As-Built submission for Milne Inlet RBC Facility 

January 2008 As-Built submission for the Mary River ‘Tanks-A-Lot’ sewage system 

January 2008 
Treated effluent from Milne RBC meets Water Licence criteria and is 
discharged to the Milne Inlet 

February 2008 Installation of all-season tent camp at Mary River 

February 2008 Construction completion and commissioning of Mary River RBC facility 

March 2008 Submission of Water Licence Annual Report (2007) 

April 2008 
Submission of Waste Disposal Facilities Modification Request for PWSP No. 2 
and 3 at Mary River and an additional PWSP at Milne Inlet 

May 2008 Construction completion and commissioning of Mary River PWSP No. 2 

May 2008 Water License Modification granted - Waste Disposal Facilities 

July 2008 As-built submission for Mary River RBC and PWSP No. 1 and 2 

August 2008 Milne effluent tested for acute toxicity and passes  

October 2008 Shut-down of Milne Inlet RBC due to low numbers in camp 

November 2008 Submission Annual Geotechnical Inspection Report 

December 2008 Construction completion and commissioning of Mary River PWSP No. 3 

December 2008 Effluent from Mary River RBC starts meeting Water Licence Criteria 

March 2009 Submission of revised WWMP 

March 2009 As-built submission for Mary River PWSP No. 3  
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2.2 COMMENTS FROM REGULATORY/GOVERNMENT AGENCIES 

 

Since the submittal of the WWMP in September 2007, there have been three rounds of comments 

received from regulatory and government agencies regarding wastewater management for the 

Project.  Comments were received from INAC regarding the September 2007 submittal of the 

WWMP.  BIM responded to these comments in a letter to the NWB, dated December 9, 2007.  This 

letter and attachments are provided for reference in Appendix A.1 of this document.   

 

The second round of comments on wastewater management was received from Environment 

Canada and INAC Water Resources Division in April 2008 regarding BIM’s Request for Modification 

to Waste Disposal Facilities.  The third round of comments was received from Environment Canada 

in response to BIM’s Annual Water Licence Report submission.  The above correspondence from 

Environment Canada and INAC are also provided for reference in Appendix A.2, along with a 

tabulated summary of the comments and BIM’s response/action for each (refer to Table A.2, 

Appendix A). 
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SECTION 3.0 - DESIGN CRITERIA, CAPACITY, AND PROCESS REVIEW 

 

This section presents the original design basis for the Mary River and Milne Inlet RBCs and 

presents the results of a process design review that was performed for Mary River RBC system in 

particular.  This review was undertaken due to the longer than anticipated time that it has taken to 

achieve water licence criteria for treated effluent. The objective of the review was to provide 

recommendations on the actual treatment capacity of the Mary River sewage treatment system.  As 

a follow-up to this work a provisional option to install additional media to the Mary River RBC is 

provided as a means of eliminated nitrogen removal as a current limitation in the ability of the facility 

to meet its design throughput. 

  

The treated effluent from the Milne Inlet RBC first met the water licence discharge requirements in 

January 2008 and, since then, there has been direct discharge to the receiving environment for the 

majority of 2008, with intermittent short periods where effluent not meeting discharge criteria was 

directed to the PWSP.  These periods resulted from minor upset conditions in the RBC related to 

mechanical or process maintenance, and intermittent spikes in camp occupancy that resulted in 

higher than design loadings.  Based on operational experience over 2008, the Milne RBC treatment 

system is considered to be generally performing within its expected operational parameters.. 

 

3.1  DESIGN BASIS 

Per capita sewage flows and strengths were originally estimated based on the values found in 

Table 10.3, 10.4 and 13.1 of the 1996 “Cold Regions Utilities Monograph, Third Edition”, a 

publication highly respected and used in Canada and USA for the design of infrastructure in the 

arctic regions. Copies of these Tables are included in Appendix B to this report. 

 

The characteristics of sewage in remote/cold regions, depend on the type of work being performed, 

work schedules, facilities provided and the type and capacity of the water supply.  These factors 

directly affect the flow rates and the amount of dilution seen in the wastewater. 

 

For design of the freeze protection of the forcemain, the minimum ambient temperature was 

assumed to be -45 degrees C and wind speed was assumed to be 40.3 kph. The heat tracing on 

the forcemain was designed to keep the pipe contents at 5 degrees C.  

 

The sewage at both camps was expected to be a ‘moderately diluted wastewater’ as defined in 

Table 10.4 in Appendix B.  The average BOD5/TSS levels for this type of wastewater were 

expected to be 460 mg/l BOD5 and 490 mg/l TSS. In addition, a loading of 65 mg/l TKN and 10 

mg/l phosphorus was assumed by Seprotech, the manufacturer of the RBC units, derived from their 

experience with similar operating facilities.  

 

Average flow rates for similar camps have been recorded in the range of 132 to 220 lpcd.   The 

assumed average flow rate of 225 lpcd was adopted for the design. 
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Sewage generation was conservatively assumed to be 225 litres per capita per day (225 lpcd) with 

a maximum loading of 460 mg/L BOD5, 490 mg/L TSS, 65 mg/L TKN and 10 mg/L Phosphorus. 

 

The tables below provide a summary of the original design sewage flows and strengths, the 

discharge requirements of the water licence, and the original design basis of the pre-engineered 

RBC units.  The original design briefs and loading calculations completed by Seprotech are 

provided in Appendix C to this report. 

 

   

Design Sewage Flows and Strengths 

Facility Type 

Water/Sewage 

Quantity 

(lpcd)  

BOD5/TSS 

(Avg. – 

mg/l) 

No. of 

Persons 

(Capita) 

Total Daily 

Flow 

(l/d) 

Total Flow 

400 days 

(m^3) 

Drilling Camp 83 to 227 460/490 - -  

Average Work Camp 170 460/490    

Average 

Construction Camp 
220  - -  

Design Criteria for 

Mary River Camp 
225 460/490 150 33,750 13,500 

Design Criteria for 

Milne Inlet Camp 
225 460/490 60 13,500 5,400 

 

Water License Discharge Requirements and the Original Design Basis  

Parameter Water License Requirements 

Maximum Average Concentration 

Wastewater Treatment Plant 

Effluent Concentrations 

Location Milne Inlet WWTF Mary River WWTF Milne Inlet WWTF Mary River WWTF 

BOD5 100 mg/L 30 mg/L 20 10 

TSS 120 mg/L 35 mg/L 20 10 

Faecal 

Coliform 

1,000 CFU/100mL 10,000 CFU/100mL Less than 200 Counts 

per 100 ml 

Less than 200 Counts per 

100 ml 

Oil and 

Grease 

No visible sheen No visible sheen Removed by grease 

traps 

Removed by grease traps 

pH Between 6.0 and 9.5 Between 6.0 and 9.5 Between 6.0 and 9.5 Between 6.0 and 9.5 

Toxicity Final effluent not 

acutely toxic 

Final effluent not 

acutely toxic 

Not acutely toxic due 

to nitirification 

Not acutely toxic due to 

nitirification 

Ammonia N/A N/A 2 mg/L NH3-N 2 mg/L NH3-N 

Total 

Phosphorus 

N/A N/A N/A 0.5 mg/L target level** 

** Note:  The 0.5 mg/L phosphorus target level is considered to be conservative based on anticipated overall phosphorus 
loadings to Sheardown Lake and modeling results that are presented in Section 10 of this document.  It also needs to be 
recognized that because these target levels are very close to what is technically achievable, that levels may on occasion may 
range between 0.5 to 1.0 mg/L, especially as related to discharge from the PWSPs.  The modeling takes this 0.5 to 1.0 mg 
range into consideration when calculating loadings for discharge from the PWSPs..   
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3.2 MARY RIVER RBC DESIGN PROCESS EVALUATION 

Due to the poorer than expected performance of the Mary River RBC sewage treatment system, a 

review was performed by AMEC Geomatrix Limited (AMEC) on the original design basis by 

comparing this to actual 2008 operating conditions with the aim of identifying the actual treatment 

capacity of the system.  The treatment capacity recommendation is based on an independent 

review of the design parameters, the estimated original design capacity, and the actual loading data 

recorded during the 2008 operating season.  AMEC’s technical memorandum, Mary River RBC 

Design Process Evaluation, is provided in Appendix D to this report, contains the technical details of 

the evaluation.  A summary of this work including key results is provided below.  

 

For general background, it is important to understand that RBC design is based on hydraulic and 

organic loading rates across a surface area and that increases or decreases in surface area 

increase the fundamental treatment capacity of the system. The variability in surface area is 

provided by the configuration of the media (spacing and diameter) and promotes biofilm growth. 

The biofilm is responsible for removal of organic and nutrient constituents. Once the sludge reaches 

a certain thickness it sloughs off of the media for removal.  AMEC conducted an independent 

review of the design parameters used by Seprotech against accepted published values.   Based on 

the results of this review, in terms of design flowrates and organic loading capacity of the system, it 

was concluded that although the system has been designed to be within published loading criteria, 

little flexibility or safety factor has been designed into the system.  It is possible that small changes 

in wastewater characteristics would have a significant impact on treatment efficiency. 

 

AMEC also compared the actual 2008 measured wastewater loadings data with the design basis for 

the system.  The results of this comparison was that the actual flowrates were lower than the  

design basis (26 m3/day compared with 33.75 m3/day in design basis). It is suspected that the daily 

habits of camp crews have impacted the overall flowrates to the wastewater treatment system in 

that some flows of dilute wastewater have not been entering the system.  The higher concentration 

material has continued to enter the system which has resulted in overall wastewater concentrations 

that are higher (particularly nitrogen measured as TKN) than in the original design basis.  The 

resulting mass loading rates were similar to design mass loading rates although BOD5 and TSS 

loadings were less than estimated while TKN loading was higher than original estimates. 

 

It has been identified that TKN is the limiting design parameter for the RBC system currently 

operating at Mary River. The treatment system was designed with a maximum TKN loading of 2194 

g/day.  To produce effluent consistently meeting the water license criteria in the current 

configuration (one shaft, four stages) the number of staff on-site at any one time would be limited to 

123 people based on per capita loading rates of 16.9 g of nitrogen/person/day experienced in 2008 

in order to provide sufficient surface area for nitrification.   

 

The key tables summarizing these results are provided in AMEC’s technical memorandum found in 

Appendix D to this report. 
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3.3 PROVISIONAL OPTION – ADDITIONAL RBC MEDIA 

A treatment option has been developed to enable the Mary River RBC to treat sewage at the 

originally designed hydraulic throughput.  By adding additional growth media to the RBC, the 

sewage system will be capable of treating the higher than expected nitrogen levels while preserving 

the design hydraulic throughput.   

 

In late 2008, anticipating a potential treatment bottleneck, Baffinland purchased from Seprotech a 

stand-alone RBC media unit.  This unit has not been installed but consists of a tank assembly 

complete with 3,038 m
2
 of high density packaged media designed specifically for nitrification.  

Seprotech has provided a design basis for this system and design brief which is provided in 

Appendix D to this report.  AMEC conducted a review of the provisional system including 

development of a conceptual process flow diagram for the proposed configuration (also provided in 

Appendix D).  

 

The suggested layout would consist of adding the new media in series with the existing four (4) 

stages of media contained within the RBC facility.  By adding an additional four (4) stages of media, 

the surface area available for treatment would increase to 5,382 m
2
.  Connecting the existing 4- 

stage Shaft #1 in series with the 4 stage shaft Shaft #2 would provide a total of two (2) shafts and 

eight (8) stages.   

 

In the proposed configuration the first four media stages would be used for BOD removal and the 

remaining 4 stages would be used for nitrification. Although the additional media will not increase 

the existing hydraulic capacity it will allow the existing system to operate at the original design 

capacity instead of the current “TKN limited” capacity. The maximum hydraulic loading would be 

limited by the system hydraulic loading of 33.75 m3/day. The additional shaft would increase the 

existing treatment capacity and result in a more robust system capable of treating a maximum of 

236 people at 143 L/person/day. The tanks, pumps, alum system and filter systems will not need to 

be upgraded as the hydraulic capacity will not change.  

 

For the purposes of determining a maximum number of staff that the Mary River facility can support 

the sizing calculations were based on calculated mass loading and available surface area.  This 

analysis and results are presented in the AMEC TM in Appendix D. 
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SECTION 4.0 - SEWAGE TREATMENT AND DISCHARGE 

 

4.1 TREATMENT 

Treatment of sewage at the Mary River Site is by a ROTORDISK®; N-70 packaged RBC System by 

Seprotech Systems Inc.  Effluent from the sewage treatment system has the potential to be 

transmitted directly to the submerged outlet at Sheardown Lake via an insulated 75 mm forcemain.  

Since start-up in February 2008, treated effluent has been discharged to the three PWSPs 

constructed for that purpose.  At the present time the outfall pipe is frozen due to failure of the heat 

trace, near the outfall end.  This is scheduled to be repaired in early summer to allow discharge to 

Sheardown Lake to commence.   

 

The fully contained RBC system is comprised of a primary settlement tank, a Rotating Biological 

Contact (RBC) tank, and a secondary settling tank. Raw sewage is pumped into the primary 

settlement tank, whereby, heavy solids are retained through gravity settling and thickening. 

Supernatant from the primary settlement tank enters the RBC tank through an inlet slot located at 

the front section of the RBC tank. The RBC tank is made up of four stages, or disk banks. The four 

separate disk banks are mounted on a common rotating shaft. As the disk banks are partially 

submerged, the rotation serves to provide continual aeration for the fixed film biological growth and 

filtering process (which occurs on the disk banks). The first disc bank represents 40% of the total 

RBC surface area and is responsible for the most significant reduction in BOD. Subsequently, the 

accumulation of biological growth will be the greatest on the film disc bank and gradually decrease 

through subsequent sections. The growth will be generally thick and often filamentous on the 1st 

disk bank, becoming thinner and more compact on stages 2 through 4. Under certain operating 

conditions, nitrifying bacteria may become dominant in the 3rd and 4th disc banks. The 4th disc 

bank has a circulation device that allows well-treated liquid to be recycled to the primary settling 

tank. Treated water from the RBC enters the secondary settlement tank, whereby biomass 

sloughed from the disks and other suspended solids settle through gravity.  

 

The existing RBC system uses aluminum sulphate (“alum”) to precipitate dissolved phosphorus and 

form insoluble aluminum phosphate.  This insoluble aluminum phosphate settles in the RBC 

tankage and is periodically removed along with the accumulated biological solids sloughed off from 

the rotating media.  Thus, phosphorus removal is a 2-stage process whereby the dissolved 

phosphorus is first precipitated to form a solid, and secondly those solids are then removed from the 

treated water.  For systems that experience occasionally high suspended solids concentrations in 

the effluent, meeting low phosphorus concentrations can be problematic.  To ensure the Mary River 

WWTF is able to consistently meet a 0.5 mg/L phosphorus discharge target concentration, the 

existing alum addition program can be combined with effluent filtration.   

 

The dimensions and sizes of the system can be seen in the the Seprotech drawings provided in 

Appendix C. 

   

Treatment of sewage at Milne Inlet is by a ROTORDISK®; B-30 packaged RBC System by 

Seprotech Systems Inc. This system is similar to the N-70 unit. In order to meet the requirement of 
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the water license for a non-acutely toxic effluent, this unit was modified as part of its original 

installation to promote nitrification. The B-30 system operation is similar to the N-70 as discussed 

above.   

 

During the open water season in 2009, the partially treated effluent contents in the three PWSPs at 

Mary River and the one PWSP at Milne Inlet will be treated as required to meet water licence 

requirements and discharged to the receiving environment.  The technical strategy and work plan 

for this project are presented in Section 6.0 of this document.   

 

4.2  MARY RIVER DISCHARGE 

Since start-up, all effluents have been directed to the PWSPs.   The location of the three PWSPs 

relative to the RBC system is shown in Figure 2 and Drawing 002. 

   

The as-built report for the sewage treatment system including the RBC, PWSP No. 1 and No. 2, 

and associated piping and outfall was submitted to the NWB in July 2008.  The as-built report for 

PWSP No. 3 was submitted to the NWB in March 2008.  These reports contain detailed design and 

as-constructed survey information.    Drawings Nos. 002, 004, 005, and 006 provide as-built plans 

and profiles for the Mary River Camp sewage treatment infrastructure including piping, outfall, and 

PWSPs.  In general, the designs of the PWSPs consist of cells lined with a 1.0mm (40 mil) HDPE 

liner.  The slopes of the PWSPs designed to be a minimum of 2H: 1V with allowance for 0.3m of 

sludge, 1.5 m of water, and 0.6m of free board. Total operating volume for the combined volume of 

the three PWSPs at Mary River is approximately 9,400 m
3
.   

. 

Since December 2008, the treated effluent from the Mary River RBC system has met water licence 

effluent criteria, therefore, it is planned to discharge treated effluent to Sheardown Lake in late June 

or early July, as soon as the outfall pipe in the vicinity of Sheardown Lake can be repaired and 

reinstalled.    

  

Freeze protection has been designed by Urecon Limited. The 75 mm DR 26 HDPE pipe is fitted 

with 50 mm of polyurethane insulation and a PVC jacket. Inside the insulation, an integral conduit 

houses a Thermocable C13-240-COJ heating cable with an output of 13 watts/meter controlled by 

an electronic thermostat set at 5 degrees C with a high limit of 65 degrees C for protection of the 

HDPE pipe.  Prior to repairing the damaged heat trace section of pipe, an analysis will be 

conducted to identify the cause of the failure and corrective action will be taken as warranted. 

 

4.3 MILNE INLET DISCHARGE 

During the RBC start-up at Milne Inlet (from November 2007 to January 2008), treated effluent from 

the plant was transported to the PWSP via vacuum truck. The location of the PWSP relative to the 

RBC and other camp infrastructure is shown on Figure 3 and Drawing 003.  Commencing in 

January 2008, treated effluent was discharged to the receiving environment with the exception of 

short periods when water licence criteria were not or not likely being met.  During normal operation, 

treated effluent is transported regularly from the RBC via vacuum or tanker truck to local drainage 

ditch (non-fish bearing) where the effluent is released to the ditch that flows to the receiving 
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environment. The dimensions of the ditch are as follows: average width of the drainage ditch is 15 

m, average depth relative to surrounding land is 1.9 m and approximate length of the ditch 275 m.  

The ditch discharges to Milne Inlet. 

 

The Milne Inlet RBC was shut down and winterized in October 2008.  At the present time it is not 

likely that the RBC will be operational due to the projected low camp occupancy.  Based on an 

occupancy level of less than five (5) persons, latrines will be used and the collected waste 

incinerated at Mary River. 

 

The as-built for the Milne RBC and PWSP was submitted to the NWB in December 2007.  The 

PWSP consists of a cell lined with a 1.0mm (40 mil) HDPE liner. The slopes of the PWSP are 2H: 

1V with allowance for 0.3m of sludge, 1.5 m of water, and 0.6m of free board. Total operating 

volume of the PWSP at Milne Inlet is approximately 575 m
3
.  Detailed as-constructed drawings and 

profiles of the PWSP at Milne is presented in Drawings 003 and 007. 

 

The effluent from the RBC System is transferred to a holding tank with a capacity of two days of 

average flow. The effluent holding tank is housed adjacent to the RBC System to protect the tank 

from freezing.  Inside temperature is normally kept at a minimum of 10 degrees C.  The holding tank 

itself is sized to hold twice the average daily sewage volume generated. 

 

The discharge location along the drainage ditch is protected by means of an energy dissipater to 

prevent erosion.  Silt fences have been maintained downstream from the discharge location as an 

additional protective measure. 
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SECTION 5.0 - OPERATIONS AND MAINTENANCE (O&M) 

 

Both routine and non-routine O&M procedures are described in detail in the Installation, Operation, 

and Maintenance Manuals provided in Appendix E.  They are briefly summarized in the subsections 

below. 

 

5.1 TRAINING 

The manufacturer of the RBC WWTFs (Seprotech) provides training to BIM managers and RBC 

facility operators during routine periodic visits to the Project site, as well as providing a training 

program at their Ottawa offices.  Seprotech have provided the level of training to BIM supervisors 

and operators that it recommends to clients of their equipment.  To enhance management 

capabilities and enable continuity of operation, BIM designates specific contract operators for its 

WWTFs. These operators have undergone on-site training by the manufacturer, Seprotech, as 

described above.  Seprotech is also available to provide on-call expert advice, as required.  BIM is 

currently developing in-house training capabilities for its WWTF operators. 

 

5.2 ROUTINE O&M 

BIM have developed a checklist for routine inspections that occur on a daily basis.  A copy of the 

checklist that is used is provided in Appendix E.1.  When the checklist is completed, it is provided to 

the BIM Camp Manager where the results of the inspection are reviewed and any actions taken as 

required.  The record is safely stored in a record filing system developed for the purpose.  In 

addition to reviewing the daily checklists for upset conditions that might require action, the treatment 

plant operators are instructed to immediately notify the Camp Manager as soon as an atypical 

condition is observed. 

 

The following procedures associated with operation and maintenance of the sewage facilities are 

performed on a scheduled basis while the Mary River and Milne Inlet Camp RBCs are in operation: 

 

• Visual inspection of the RBC unit to detect any leaks, malfunctions, discoloration, foul 

odours (refer to checklist for complete list). 

• Monitoring for indicator parameters such as pH and temperature. 

• Visual inspection of camp kitchen grease traps to ensure proper operation 

• Visual inspection of effluent pipeline and heat trace checks along the pipeline to detect any 

leaks, damage or malfunction of the heat tracing system 

• Visual Inspection of the pump station at the camp to verify the liquid levels, and detect any 

system blockages 

• Visual inspection of the discharge outfall to ensure continuous discharge and detect any 

leaks in the embankment 
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Prior to inspecting the RBC unit, the operator must ensure that the unit is well ventilated and 

appropriate personal protective gear is worn, including disposable gloves. During routine visual 

inspection of the RBC unit, attention will be paid to the nature of the biological growth on the disk 

media. The colour of the growth will typically be dark brown to black on the 1st disk stage. The 

growth on disks 2-4 will typically range between medium brown to tan on the final section. Unusual 

discoloration/texture of the disk media growth or strong sour odours could be indicative of process 

malfunction. Full details of the routine inspections and troubleshooting guidelines are provided in 

the Seprotech O&M Manual.  These conditions are also noted on the daily checklists. 

 

5.3 NON-ROUTINE O&M 

Non-routine O&M procedures will be preformed associated with the following system needs: 

 

• Sewage sludge management (discussed in Section 6 of this report) 

• Unit Start up 

• Unit Shutdown 

• Special start-up procedures must be followed if the RBC unit has been out of operation. 

These procedures are outlined in detail in Appendices E.2 and E.3, and are briefly 

summarized below: 

o Support bearings on shaft and coupling re-lubricated; 

o Primary settling tank should be filled with fresh water; 

o While the RBC is rotating, introduce wastewater at design or less than design 

loading rates; and 

o Unit start-up normally requires 2 ½ to 3 weeks, with 50% BOD removal often 

occurring after one week 

o Shut down procedures are necessary if the treatment unit is to be taken out of 

operation for any significant period of time. These procedures are briefly 

summarized below: 

o Remove all accumulated sewage sludge from settlement chambers; 

o Clean disk media and flush unit clean; and 

o Drain tanks and pipes and disconnect pipes. 
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SECTION 6.0 - PWSP EFFLUENT RELEASE TECHNICAL STRATEGY AND WORK PLAN 

 

BIM retained AMEC to prepare a technical strategy for the management, treatment, and disposal of 

the wastewater and sludge solids stored in the polishing/waste stabilization ponds (PWSPs) at 

Milne Inlet and the Mary River facilities.  The technical strategy for managing sludge is detailed in 

Section 7.0.  

 

This technical strategy has been developed using information gathered from a number of sources 

including analytical monitoring/sampling data for the RBC and PWSPs, the Mary River RBC 

process design evaluation (Section 3.2), and environmental discharge criteria established based on 

water licence requirements and considering potential impacts to the receiving environment. The 

technical strategy was therefore developed iteratively and in cooperation with Knight Piesold (KP), 

North/South Consultants (NSC), and BIM, to quantify the projected discharge limits that will be 

required to meet this objective (refer to Section 10).  Discharge water from the PWSPs will meet the 

Water Licence criteria that were detailed in Section 3.1 of this report and are specified in Part D, 

Items 10 and 11 of Water Licence 2BB-MRY0710.  The target level for phosphorus has been 

established at 1.0 mg/L in consideration of anticipated overall phosphorus loadings to Sheardown 

Lake and modeling results that are presented in Section 10 of this document.  Ammonia 

concentrations will be acutely non-toxic.      

 

To the extent possible, the 2009 discharge plans and options presented are flexible with a view to 

developing a long term operating philosophy that can accommodate various seasonal operating 

requirements.  Due to the uncertainty of the PWSP water quality at Milne Inlet and Mary River, a 

complete evaluation was not possible prior to the commencement of open water season in June 

2009.  The technical strategy was developed to identify the sequence of events required that will 

allow a timely and successful discharge of the PWSP’s without interrupting ongoing site operations.  

The strategy for treating and discharging the accumulated water from the PWSPs involves the 

following steps: 

 

1. Conduct environmental sampling and analysis of the accumulated water and solids in each 

PWSP. 

2. Confirm PWSP water levels and volumes of water and solids for disposal from each PWSP. 

3. Conduct bench-scale treatability testing of PWSP samples. 

4. Review and select the specific treatment process for scale-up. 

5. Develop a discharge workplan for each PWSP. 

6. Execute the technical workplan to treat and discharge each of the PWSPs. 

 

BIM will execute the recommended technical strategy with AMEC’s guidance during the 2009 

discharge season.  The discharge workplan, once established, will be designed so that it can be 

utilized during future annual open water discharge seasons.  The detailed strategy and potential 

options for treatment and discharge of the PWSPs at Mary river and Milne Inlet Camps are provided 

in a technical memorandum entitled Technical Strategy for 2009 PWSP Treatment prepared by 

AMEC and presented in Appendix F of this report.   
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SECTION 7.0 - ROUTINE SLUDGE MANAGEMENT AND LONG TERM TECHNICAL 

STRATEGY AND WORK PLAN 

 

 

7.1 ROUTINE SLUDGE MANAGEMENT 

At the design capacity of the RBC System at Mary River, the sludge accumulates at a rate of 

approximately 13.5 kg per day in the Primary Settling Tank. During periods of camp occupancy at 

design capacity, this sludge is typically removed to PWSP No 1 or 2 at a frequency of approximately 

80 days (this frequency varies in accordance to actual conditions realized). Thus, at every 80-day 

interval, approximately 20 m
3
 of wet sludge will be transferred to the PWSP. The accumulation of 

sludge can be indirectly monitored by visually observing the thickness of the scum blanket on the 

surface of the primary settlement tank.  Based on actual operating conditions and observed sludge 

removal rates, the above rate of removal seems to have been validated, although in practice, the 

quantification of sludge volumes is difficult and depends on density and amount of effluent removed 

with the sludge.  

  

At the design capacity of the RBC System at Milne Inlet, sludge accumulates at a rate of 

approximately 12.9 kg per day at the Primary Settling Tank.  Based on this rate of generation and 

average camp occupancy, the sludge would be removed to the PWSP at a frequency of every 52 

days (this frequency of course varying in accordance to actual conditions realized).  Thus, at every 

52-day interval, approximately 13 m
3
 of wet sludge will be transferred to the PWSP.  No sludge has 

been generated at Milne Inlet since shutdown of the RBC in October 2008.  

 

7.2 LONG TERM SLUDGE MANAGEMENT AND TECHNICAL STRATEGY 

The PWSPs currently hold either wastewater or comingled wastewater and solids.  There are 

currently an estimated 200 m
3
 of settled sludge solids in the PWSP at Milne, 800 m

3
 in Mary River 

PWSP No.1 and 150 m
3
 in Mary River PWSP No.2.  These three solids-containing ponds also hold 

non-compliant wastewater. 

 

The existing approach to wastewater solids management is to use the PWSP as a sludge drying 

bed with seasonal treatment and discharge of any accumulated separated wastewater. Once the 

sludge is sufficiently dry (determined by monitoring the moisture content of the sludge), tests on the 

sludge content would be performed and depending on the results the contents would be landfilled 

on site.  Accumulated supernatants would be directed to the existing WWTF for treatment as 

required, should it not meet effluent discharge criteria set by the water license.  The treatment of 

sludge solids and effluent in the PWSPs are interrelated activities that can result in complications 

that need to be effectively managed.  For example, the treatment of non-compliant wastewater may 

require chemical addition and agitation which can re-suspend any settled solids (refer to Section 6) 

and the re-suspension of the settled wastewater solids can have negative effects on the treatment 

of the target wastewater contaminants.   In order to prevent future treatment issues, the current 

sludge management plan will be reviewed and assessed for effectiveness.  
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AMEC were recently retained by BIM to develop a technical strategy for treating and managing the 

accumulated solids from the PWSPs.  The technical strategy is presented in an AMEC 

memorandum (see Appendix F) and is summarized below.  It involves the following steps which will 

be undertaken during 2009: 

 

1. Conduct environmental sampling and analysis of the accumulated solids in each of the 

PWSPs. 

2. Confirm PWSP solids levels and volumes of water and solids for disposal from each 

PWSP. 

3. Conduct bench-scale treatability testing of PWSP samples 

4. Review and select the specific treatment process for scale-up. 

5. Develop a detailed solids treatment workplan for each PWSP. 

6. Execute the technical workplan to treat the solids while managing the resultant wastewater 

at each of the PWSPs. 

 

Treatability testing of the solids will allow BIM to improve the sludge dewatering and storage plan 

which can be executed during the 2009 and 2010 discharge seasons.  The solids treatment 

workplan will be designed so that it can be utilized by throughout future operating seasons to avoid 

additional handling during the open water season. 

 

The solids management strategy employed at the Milne Inlet and Mary River facilities will focus on 

segregation of the sludge solids and non-compliant wastewater streams to simplify annual handling 

and treatment.  Site specific conditions will determine which method will be the most feasible option 

for solids management.
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SECTION 8.0 - CONTINGENCY MEASURES 

 

Design criteria for Mary River Camp WWTF have been reviewed and revised to provide additional 

conservatism.  The average occupancy level for Mary River has now been established at 123 

persons, revised downward from the original 150 persons.  In the event that the Mary River Camp 

occupancy expands to greater numbers, a provisional contingency involving the installation of 

additional RBC media can be implemented (refer to Section 3.3).  There is currently acceptable 

conservatism built into the Milne Camp WWTF.   The WWTF’s and PWSP effluent discharge 

strategy and workplan are designed to be protective of the receiving environment and meet or 

exceed the requirements of the water license.  Baffinland has incorporated the temporary storage 

ponds to be used during periods of start-up, shut-down or during periods of system upset. 

   

The RBC units and the PWSPs are located sufficiently remote from surface water bodies.  The RBC 

is a fully enclosed unit and the PWSPs are designed with an impermeable liner.  In the event of a 

spill of untreated or partially treated sewage from these facilities, Baffinland will follow the 

procedures its spill response plan.  Sewage spills are treated the same as more immediately 

hazardous hydrocarbon based spills. 
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SECTION 9.0 - SAMPLING, MONITORING, AND REPORTING 

 

 

Monitoring and reporting under the water license is described in the updated Site Water 

Management Plan.   Generally, sampling and monitoring of the wastewater treatment systems will 

include the following: 

 

• Regular sampling of sewage discharge at both WWTFs and PWSPs in accordance with 

water licence requirements. 

• More frequent internal process sampling and monitoring as required to identify potential 

upset conditions early that could lead to non-compliance. 

• Record of volumes of sewage effluent discharged and sludge generated in accordance with 

water licence requirements. 

• Completion of daily checklists related to the O&M requirements for the facilities and the 

reporting of any upset conditions that require action. 

• Aquatic effects monitoring program to confirm/validate environmental predictions.  

 

The monitoring program will identify upset conditions related to the WWTF which will be 

immediately reported to the Camp Manager for corrective action.  
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SECTION 10.0 - EFFLUENT EFFECT ON RECEIVING WATERS 

 

Knight Piesold Ltd. (KPL) and North/South Consultants (NSC) were retained by BIM in 2007 to 

assess potential effects on the receiving waters from the WWTF and confirm that facility designs 

were   appropriate given the projected operating schedule, and projected discharge concentrations 

and loadings.   Based on available receiving environment data and process design considerations, 

the final effluent from the facilities was expected to be non-acutely toxic.  The potential for 

eutrophication of the fresh water receiving environment (Sheardown Lake) was also evaluated by 

means of a mass balance modelling approach that used conservative assumptions.  The model 

results indicated that fully mixed concentrations of TSS, ammonia, and nitrate would be within 

CCME guidelines for the protection of aquatic life, and that total phosphorus increases would 

remain within triggers specified in the CCME guidance framework for the management of 

phosphorus.  Localized and short-term  effects to biota were predicted to occur in the vicinity of the 

outfall, including localized DO depletion and chronic effects related to TSS, ammonia, and nitrate.   

The conclusions of the 2007 assessment were that that overall sites and facilities were designed to 

limit the impact of the treated sewage effluent on the receiving environments   

 

In this updated WWMP, previous modeling has been updated to reflect current conditions and 2009 

operational plans.  This update was completed by KPL and NSC.  The results of this work are 

summarized in this section and detailed methodology and results are provided in a technical 

memorandum which is presented in Appendix G.  

 

10.1 EFFLUENT TOXICITY 

Environment Canada recommended toxicity testing of the treated effluent during review of BIM’s 

application to amend its water license in 2007, and the Nunavut Water Board incorporated this 

requirement into the amended water license.  The WWTFs have been designed accordingly. 

 

Environment Canada developed a guideline with respect to ammonia in wastewater effluent 

discharges (Canada Gazette, 2004). This guideline recommends weekly testing of ammonia and 

pH in wastewater effluent to establish if the effluent is acutely toxic, based on the following 

relationship established between ammonia concentration and pH: 

 

y = 306132466.34 x (2.7183(-2.0437 x pH)) 

 

This relationship between ammonia concentration, pH and acute toxicity is shown on the attached 

Figure 4, extracted from the Environment Canada guideline (Canada Gazette, 2004). 

 

The acute toxicity of ammonia increases with increasing with pH.  Knight Piésold measured pH in 

the marine waters of Milne Inlet on two occasions in August 2007 and recorded pH measurements 

of 8.05 and 8.15. During water quality monitoring of on-ice drilling in May and June 2007, a pH of 

8.27 was recorded.  Based on the higher of these two summer-time pH measurements (pH= 8.15), 

the threshold at which ammonia is acutely toxic in the receiving waters of Milne Inlet is 17.9 mg/L. 
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Based on a pH of 8.0 in Sheardown Lake, ammonia is acutely toxic in that receiving water at 24.3 

mg/L. 

 

The RBC treatment facilities include nitrification such that ammonia-nitrogen concentrations in the 

final effluent will be less than 2 mg/L, which is non-acutely toxic according to the Environment 

Canada guideline. The final effluent from the RBCs is therefore expected to be acceptable for direct 

discharge to the final receiving waters of Sheardown Lake and Milne Inlet before mixing.  The final 

effluent discharged from the PWSPs will be non-acutely toxic as demonstrated by water quality and 

toxicity sampling/analyses that will be conducted prior to and during discharge using applicable and 

approved methods. 

 

10.2 EFFECTS OF SEWAGE EFFLUENT DISCHARGES TO SHEARDOWN LAKE 

 

Baseline Water Quality and Limnology of Sheardown Lake 

A description of baseline water quality and limnological conditions of Sheardown Lake was provided 

in the 2007 WWMP that included data collected in 2006 and 2007.   This description has been 

updated to include 2008 data.  Figure 5 presents the bathymetry of the northwest basin of 

Sheardown Lake (“Sheardown Lake NW”) and Figure 6 presents the locations of 2008 sampling 

sites.  Detailed methodology and tabulated results of the baseline data for Sheardown Lake are 

provided in the attached Technical Memorandum (TM) presented in Appendix G. 

 

Thermal stratification has been observed in Sheardown Lake NW in summer at some locations but 

temperature was relatively uniform across depth in winter and in September in 2007 and 2008. In 

general, dissolved oxygen has also been relatively uniform across depth and above the CCME 

guidelines for the protection of aquatic life, however there were two locations where oxygen 

depletion was observed at depth in winter 2007.  Overall, the available information indicates that the 

majority of the water column and lake volume is well-oxygenated throughout the year but may 

develop pockets of oxygen depletion at depth during some periods.   

 

In general, Sheardown Lake NW is a relatively clear lake (low turbidity and high Secchi Disk depth), 

is alkaline in the open-water season (pH > 8) and near neutral in the winter (Mean pH of 7.03 in 

May 2007), soft (hardness typically at or below 60 mg/L), and contains a relatively low concentration 

of dissolved solids (mean of 71 mg/L in the open-water season and 102 mg/L in winter). Like other 

lakes in the area, Sheardown Lake NW is nutrient-poor and contains low levels of TP and inorganic 

forms of nitrogen.  TP was generally near or below the analytical detection limit (0.003 mg/L) over 

the period of study.  Lake-wide mean TP concentrations were somewhat higher in the open-water 

season of 2008 than 2007, although concentrations were generally similar.  Similarly, nitrate, nitrite, 

and ammonia concentrations are low and were generally not detected. 

 

According to the CCME phosphorus guidance framework, Sheardown Lake would be classified as 

“ultra-oligotrophic” or “oligotrophic” on the basis of TP.  
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Potential Effects to Sheardown Lake 

A mass balance approach, similar to what was undertaken in 2007, was used to evaluate potential 

effects to water quality in Sheardown Lake NW of discharge of the treated sewage effluent from the 

ponds at the Mary River site, based on the effluent quality, volume/discharge rate and duration and 

timing of release provided by AMEC. 

   

Many water quality parameters are very low in Sheardown Lake NW – as they are in other nearby 

lakes.  In particular, ammonia, total suspended solids (TSS), total phosphorus (TP), nitrate, 

biological oxygen demand (BOD), and bacteria have generally occurred near or below the analytical 

detection limits over the period of study.   

 

The mass-balance modeling approach was conservative and assumed a “closed” system (i.e., no 

inflow or outflow), no settling or degradation of effluent parameters, (cumulative loading associated 

with effluent releases from July 1, 2009 through May 30, 2010.  Specifically, loading associated with 

the pond discharges and the RBC effluent were calculated and assumed to be concurrently present 

in the lake (i.e., all discharges would remain and accumulate over the period of evaluation) at 

loading rates that are anticipated based on projected camp occupancy.  Pond discharges are 

expected to occur in August for a period of 2-4 weeks. To maintain a conservative approach, the 

loadings associated with cumulative releases such as ongoing RBC operation were calculated and 

assumed to be instantaneously released to the lake.  In actuality, the releases will be more gradual 

and will occur over a range of environmental conditions (e.g., water temperatures). In addition, 

losses would be expected through outflows, some dilution would be expected due to inflows, and 

internal settling and transformations of some parameters would be expected.  However, a 

conservative approach was used in the interest of minimizing risk. 

 

Additionally, to provide ‘near-field’ estimates of the potential effects of the effluents on water quality 

in Sheardown Lake NW, mass-balance modeling was applied to near-field areas surrounding the 

effluent outfall.  This exercise was intended to provide greater resolution regarding potential 

changes in water quality near the outfall but does not represent a ‘plume model’. 

   

Potential toxicity of the effluents at end-of-pipe was evaluated by comparing effluent quality, 

provided by AMEC, to CCME water quality guidelines for the protection of aquatic life and to the 

Environment Canada acute toxicity estimation method for ammonia (Canada Gazette 2004). 

Potential effluent toxicity was considered for each wastewater stream and for the flow-weighted 

mean effluent quality. 

 

Whole-lake mass balance modeling predictions are presented in the table below (this will be a 

simplified Table 5 from the memo).  The estimated fully-mixed concentrations of TSS, ammonia, 

fecal coliform bacteria, and BOD in Sheardown Lake NW are low and would represent changes that 

would not be detectable.  In each case, the fully-mixed concentrations would be either below or at 

the analytical detection limit.  Change in pH is similarly predicted to be undetectable. The predicted 

increase in the whole-lake TP concentration due to the combined inputs of treated pond effluents 

and the RBC effluent is 0.0004 to 0.0007 mg/L which like other parameters would be too small to be 

detected.  However, mixing processes in lakes, in particular, can be slow and it is not uncommon for 
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gradients in conditions to exist across the entirety of a lake (i.e., fully mixed conditions may not be 

attained).  Regardless of the precise mixing properties, effects would be greatest near the effluent 

discharge point.   

 

To provide some information on potential near-field effects in the vicinity of the effluent discharge 

point, mass-balance modeling was also conducted using lake volumes associated with areas of 

0.001 km2, 0.01 km2, and 0.1 km2.  Detailed results of this work are presented in the TM, Appendix 

G.  Based on the results of the modelling, localized in TSS and BOD are expected.  However, 

Sheardown Lake NW is generally well-oxygenated, particularly during the time of year when RBC 

and PWSPs would be discharged concurrently.  TSS may exceed CCME guidelines over an area of 

less than 0.01 km
2
 and TP may exceed the CCME TP guidance framework triggers in the lake near 

the effluent outfall over an area of approximately 0.1 km2   This may result in some increased 

primary production within this area of the lake in the open-water season.   Based on the results of 

the modeling that there may be some localized changes, particularly with respect to TSS and total 

phosphorus reflected by a comparison to CCME guidelines, but that these changes are not 

expected to result in an overall adverse effect on Sheardown Lake.  Since pond effluents will not be 

discharged over a prolonged duration, this effect is expected to be short-term and reversible.  It 

should be noted that these predictions of potential near-field effects are based on a high level of 

conservatism that is detailed more fully in the technical memorandum (Appendix G).   

 

Acute toxicity of the effluents was estimated using the Environment Canada formula presented in 

the Canada Gazette (2004) and the pH of the effluents. The projected ammonia concentrations are 

notably lower than the calculated acute toxicities of the effluent.  Refer to the TM, Appendix G for 

detailed presentation of the toxicity estimates.
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Summary of Mass-Balance Modeling Results for Sheardown Lake NW (For the Fully Mixed Condition). 

 TP
1
 TSS BOD5 TKN Feacal Coliforms Ammonia pH 

  (mg/L) (mg/L) (mg/L) (mg/L) (CFU/100 mL) (mg N/L)   

Mean Treated Pond Effluent (flow weighted) 0.47-0.91 27 21 12 381 1.4 7.52 

RBC Effluent (total July 1 - May 30)
2
 0.3 7 4 1.4 10 0.2 7.65 

        

Using Half the Detection limit for lake water quality        

Existing Concentrations in Sheardown Lake (2007/08 average): using half the DL 0.003 2 <1 0.12 <1 <0.02 8.00 

Mass-balance Model With Treated Pond Discharges 0.0034-0.0037 2.02 0.5 0.129 0.8 0.011 8.00 

Mass-balance Model with RBC Effluent 0.0030 2.00 0.5 0.120 0.5 0.010 8.00 

Mass-balance Model with both Treated Pond and RBC Effluents 0.0034-0.0037 2.02 0.5 0.130 0.8 0.011 8.00 

        

Using the Detection limit for lake water quality        

Existing Concentrations in Sheardown Lake (2007/08 average): using the DL 0.004 2 <1 0.12 <1 <0.02 8.00 

Mass-balance Model With Treated Pond Discharges 0.0044-0.0047 2.02 1.0 0.129 1.3 0.021 8.00 

Mass-balance Model with RBC Effluent 0.0040 2.00 1.0 0.120 1.0 0.020 8.00 

Mass-balance Model with both Treated Pond and RBC Effluents 0.0044-0.0047 2.02 1.0 0.130 1.3 0.021 8.00 

        

Effect of Treated Pond Effluents Alone (no Lake Background) 0.0004-0.0007 0.02 0.0 0.010 0.3 0.001 - 

 

                                                      
1
 Ranges presented for TP represent mass-balance model predictions using 0.5 mg/L and 1.0 mg/L TP concentrations (and associated loadings) for effluents from Pond 1 

and 2.  The actual effects are expected to lie between these boundaries, depending on effluent treatment performance. 
2
 Projected effluent loadings from the Mary River Camp RBC were based on current estimates of future operational conditions.  Actual discharge loadings from the RBC 

may be higher based on potential ramp-up of the work plan and actual water use limits as specified in the water licence.  As such, the model may be updated periodically 

as required. 
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10.3 EFFECTS OF SEWAGE EFFLUENT DISCHARGES AT MILNE INLET 

 

Receiving Drainage Ditch 

The receiving environment for the treated sewage effluent at Milne Inlet is a large, wide ditch, 

several hundred metres in length, which reports to Milne Inlet.  This drainage ditch has a small 

associated catchment of approximately 0.25 km2. 

 

Milne Inlet – Final Receiving Water 

Available bathymetry for Milne Inlet is shown on Figure 3. The measurements shown on Figure 3 

have not been corrected for tidal variations so are considered approximate. Near-shore water 

depths have not been collected but water depths ranging from 1.5 m to 2.8 m was measured in 

excess of 60 m from shore, after which water depth quickly increases to 10 to 15 m. The assumed 

average water depth from the shoreline to 60 m from shore is 1.0 m.  Milne Inlet has semi-diurnal 

tides with the lowest tide typically ranging from 0.1 to 0.3 m and the highest tide typically rangeing 

from 2.2 to 2.4 m (Department of Fisheries and Oceans, 2006).    Current velocity within the Eclipse 

Sound area generally ranges from 15-35 cm/s (Buckley et a.l 1987; Dickens et al. 1990).  

 

Data collected in Ragged Channel, located at Cape Hatt near the northern end of Milne Inlet, 

indicated that temperature and salinity characteristics at that site were typical of the region (Buckley 

et al. 1987).  In the ice-free season, freshwater inputs from snow melt and rain run off establish a 

strong surface layer characterized by lower salinity and higher water temperature, which ultimately 

is mixed with underlying cooler and more saline water by wind and currents.  As the open water 

season progresses and freshwater inputs are reduced, the strength of the surface layer is reduced 

and thermal and saline stratification is reduced.  

 

At Ragged Channel, water temperature during ice covered conditions (June, 1980) was  1.5ºC 

throughout the water column. During open water conditions in August, 1980, at the same location, 

water temperature was approximately 4ºC at the surface and declined to -1ºC by about 70 m depth 

(Buckley et al .1987).  Similarly, salinity was uniform at ~32 ppt through the water column during 

June, but was stratified during August.  At that time, surface salinity was about 24 ppt, and 

increased through the upper 10 m or so of the water column to about 30 ppt (Buckley et al. 1987). 

Recent salinity measurements at surface where the drainage ditch reports to Milne Inlet measured 

22.9 ppt (Knight Piésold, unpublished data).  

 

In-situ water quality measurements were recorded by Knight Piésold on three occasions at the 

shore where the ditch discharges in August 2007, and water temperatures ranged from 4.4ºC to 

9.2ºC, pH ranged from 8.05 to 8.15, and dissolved oxygen ranged from 10.75 to 11.30 mg/L (Knight 

Piésold, unpublished data). 

 

Discharge Conditions  

Discharge conditions will vary with the season. In early summer (i.e. July), the active layer thaws 

and sea ice deteriorates and pulls away from shore. July has the largest monthly runoff and is also 
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the month subject to break-up.  For example, in early July 2007 and 2008, most of the sea ice at the 

lower portion of the inlet had melted, whereas sea ice in the upper half of the inlet towards the 

mouth was still intact. Phillips Creek would appear to have a meaningful influence on the 

deterioration of ice at the head of the inlet. Freeze up begins in late September or early October. 

Open water is present roughly from July through September.  

 

The effluent is trucked to a dedicated location where it is released to the ditch (refer to Figure 3) 

Some infiltration of the effluent into the active layer is expected to occur as the effluent flows 

towards Milne Inlet, depending upon the progress of ground thaw. During regular RBC operations, it 

is expected that at the low rate of discharge to the ditch that very little to none of the treated effluent 

will report directly to Milne Inlet. 

 

During winter operations, effluent discharged to the drainage ditch freezes. The maximum volume 

of effluent that could be discharged to the ditch during this 8-month period (measured as water and 

not ice) is roughly 3,240 m3 based on the peak design capacity of the WWTF.  Actual volumes will 

be less. Due to low temperatures, the effluent will freeze within the ditch. During the spring thaw, the 

frozen treated effluent will melt and flow to the thawing ice or marine waters of Milne Inlet.  It is 

estimated that the ice pack will melt over an approximate four week period from approximately mid-

June to mid-July. Since the final effluent will be non-toxic, no meaningful environmental effects are 

anticipated under this discharge scenario.  The winter storage, melting, and subsequent mixing in 

the final receiving waters of Milne Inlet provide some contingency if the final effluent does not 

achieve the expected treatment levels. A mixing zone in Milne Inlet has not been calculated on the 

basis that the effluent already meets discharge and acute toxicity requirements. Mixing zones are 

commonly incorporated into the design of sewage management facilities. 

 

The decanting of the Milne PWSP will involve the discharge of approximately 500 m
3
 of effluent 

over a roughly two to four week period likely in August and early September.  During this period 

Milne Inlet will have open water and maximum mixing is anticipated due to the actions of winds and 

currents.  This is anticipated to be the only effluent stream at Milne Inlet during 2009 because the 

Milne Inlet RBC treatment system is not expected to be operational due to low camp occupancy.    
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SECTION 11.0 - CLOSING 

 

A review of the design and 2008 operating experience for the Mary River RBC have indicated that 

the nitrogen influent concentrations/loadings for the facility were double what was predicted in the 

original design basis, resulting in a reduced capacity to treat ammonia when camp occupancy is 

high.  In response to this finding, the capacity of the system, as measured by camp occupancy 

numbers, has been reduced (from 150 to 123 persons).   In the event that camp numbers increase 

beyond 123 persons in the future, a treatment option has been developed to enable the Mary River 

RBC to effectively treat sewage at the originally designed hydraulic throughput.  By adding 

additional growth media to the RBC, the sewage system will be capable of treating the higher than 

expected nitrogen levels while preserving the design hydraulic throughput and reduce dependence 

on PWSP storage of treated effluent. 

 

During 2008, Milne Inlet RBC was operating in compliance with water license criteria which enabled 

direct discharge to the receiving environment for most of the year with only intermittent periods 

where effluent not meeting discharge criteria was directed to the PWSP. 

 

A technical strategy and work plan for the management, treatment, and disposal of the wastewater 

and sludge solids stored in the PWSPs at Milne Inlet and the Mary River facilities has been 

developed.  The plan will enable discharge and treatment as required of stored partially treated 

effluent to the receiving environment during the 2008 open water season.   Previous 2007 modeling 

of potential effects to Sheardown lake was updated to reflect current conditions and the 2009 

operational plans that include discharge of PWSP effluent.  The results of the modeling indicated 

that there may be some localized changes in water quality in the vicinity of the outfall, but effects to 

the lake as a whole are expected to be small and water quality is predicted to remain within CCME 

guidelines for the protection of aquatic life on a lake-wide basis.  In addition, at Mary River and 

Milne Inlet, effluent after treatment is not expected to be acutely toxic to aquatic life. 

 

Proper system maintenance and monitoring of effluent quality continue to be an important and on-

going factor to ensure that the RBC systems will operate in compliance with the Water License and 

do not adversely impact receiving environments. 
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FIGURES AND DRAWINGS 

 

Figure 1:  Project Location Map 

Figure 2:  Existing Site Layout at Mary River 

Figure 3:  Existing Site Layout at Milne Inlet 

Figure 4:  Acute Toxicity of Ammonia with pH 

Figure 5:  Sheardown Lake NW Bathymetry 

Figure 6:  Sheardown Lake NW Water Quality Sites 

 

Drawing 002:  As Constructed Mary River Site Plan 

Drawing 003:  Milne Inlet As Constructed Site Plan 

Drawing 004:  Mary River Camp Sewage Discharge Profile & Details 

Drawing 005:  As Constructed Mary River PWSP No. 1 – Plan and Sections 

Drawing 006:  As Constructed Mary River PWSP No. 2 and No. 3  Plan and Sections 

Drawing 007:  As Constructed Milne Inlet PWSP No. 3 Plan and Profiles 
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Figure 4. Acute Toxicity of Ammonia with pH. 



Figure 5:  Sheardown Lake NW Bathymetry 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6:  Sheardown Lake NW Water Quality Sites  
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Appendix A.1 

 

Response to Comments - December 9, 2007 
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2007-December-9  
 
Phyllis Beaulieu 
Licensing Administrator 
Nunavut Water Board 
P.O. Box 119 
Gjoa Haven, NU  X0A 1J0 
 
Re: October 18th, 2007 Comments on 2BB-MRY0710/Wastewater Management Plan/Mary 
River Project/Baffinland Iron Mine Corporation 
 
We thank you for your comments in your response dated October 18th with regards to 
Baffinland Iron Mine Corporations (BIMC) Wastewater Management Plan.  Responses to 
comments are found below in numerical order corresponding with the INAC letter. 
 
1. The proponent should identify if the Mary River and Milne Inlet Waste Water 

Treatment Facilities will be operated by people with appropriate training and 
experience in wastewater management.  Project personnel designated to manage 
these facilities should be referenced within the Waste Water Management Plan and 
copies of their respective resumes should be included and regularly updated within 
the Plan’s appendices. 
 
The manufacturers of the Waste Water Treatment Facilities were on-site to provide 
direction as part of the initial start-up and commissioning process.  As part of this work, the 
manufacturer provided the level of training to Baffinland site supervisors that it recommends 
to clients of their equipment. 
 
To enhance management capabilities and enable continuity of operation, Baffinland has 
currently retained dedicated operators for Waste Water Treatment Facilities.  These 
operators have undergone intensive on-site training by the manufacturer, Seprotech. The 
equipment manufacturer will provide on-going training and expert advice, as required.  In 
addition to the use of contract operators and as a contingency, Baffinland supervisors have 
received additional training. 
  

2. The proponent to explain how the design of the Mary River Camp’s effluent 
discharge pipeline will prevent the freezing of treated wastewater en route to 
Sheardown Lake.  Section 3.2 of the submitted Plan states the freeze protection 
measures include having a pipeline constructed of high density polyethylene, 
polyurethane insulation, and a heat traced electric thermocable.  The proponent 
should explain why it intends to have the portion of pipe within the lake’s ice depth 
to be insulated but not heat traced and why the portion of the pipe below 4 meters 
depth of the typical water/ice surface will be un-insulated.  Having insulation and 
heat tracing throughout the entire discharge pipeline may be a prudent freeze 
protection strategy. 
 
An upgraded design of the sewage outflow pipe into Sheardown Lake includes the heat 
tracing and insulation to 300mm below the nominal ice level.  This will prevent the freezing 
of the treated wastewater discharged into Sheardown Lake.  The attached Drawing Number 
E104-R3 illustrates the new design of the sewage outflow line at Mary River and will ensure 
that a freeze protection strategy is in place. 
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3. Erosion protection measures are not clearly noted for all treated wastewater 

discharge points.  Treated wastewater from the Milne Inlet site will be discharged to a 
local drainage ditch which drains into Milne Inlet.  The discharge outfall will be 
armoured with rip-rap as an erosion protection measure, but according to Section 3.2 
of the submitted Plan, the winter discharge point will not be armoured with rip-rap.  
The proponent should have erosion protection measure in place at the winter 
discharge point. 
 
To prevent erosion occurring at the winter discharge point at Milne Inlet, rip rap will be 
placed within the drainage ditch during winter months prior to discharge.  During spring 
thaw, this section will be inspected to ensure erosion does not occur.  Should erosion 
occur, although not forseen, protection measures will be implemented as per the Site Water 
Management Plan, such as the use of silt fences.  While discharging into the drainage 
ditch, inspections will be conducted to ensure erosion, should it occur, is mitigated. 
 

4. BIMC intends to convert its polishing waste stabilization ponds at the Mary River and 
Milne Inlet sites into sludge management areas after completion of its bulk sampling 
program.  The consideration of alternative sludge management strategies is 
recommended.  INAC understands that these ponds are used as contingency 
measures for wastewater storage and treatment should the RBC treatment systems 
become in-operational.  In addition, if these ponds, were to be used to dry sludge, 
any modifications required to allow continual decant of pooled water which will 
accumulate from precipitation runoff and the RBC treatment facilities when they are 
in-operational should be identified. 
 
BIMC will take into consideration alternative sludge management systems once volumes of 
sludge have been calculated at the end of the bulk sampling period.  Water that may pool 
from precipitation in the polishing waste stabilization pond (PWSP) will be returned, if 
required to the RBC via a vacuum truck to ensure effluent quality prior to discharge into 
Sheardown Lake or Milne Inlet. 
 

5. The Wastewater Management should include a detailed description of the drainage 
ditch situated at the Milne Inlet site.  Section 9.3 refers to this ditch as being large, 
wide and several hundred meters in length.  Approximate dimensions of the ditch, 
observed vegetation, and recorded water levels would allow a better understanding 
of the receiving environment. 
 
A detailed description of the ditch is included as a Figure 2 attached to this letter.  The 
dimensions of the ditch are as follows:  average width of the drainage ditch is 15 meters, 
average depth (not water levels but depth of land) is 1.9 meters and approximate length is 
275 meters. 
 
 

6. The Wastewater Management Plan should describe whether surface erosion caused 
by releases from the polishing waste stabilization ponds at the Mary River and Milne 
Inlet sites will be minimized.  This is term of the 2BB-MRY0710 licence set in Part D, 
Item 14. 
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Releases from the Milne Inlet polishing waste stabilization pond at Milne Inlet will occur via 
vacuum truck into the rip rapped drainage ditch.  Erosion is not expected to occur due to rip 
rap protecting underlying ground while slowing the velocity of the effluent discharged.  
Should erosion occur, mitigation measures included in the Site Water Management Plan 
will be implemented such as the use of silt fencing.  Effluent from the Mary River polishing 
waste stabilization pond will be re-directed into the RBC unit, if required.  As submitted, the 
piping detail for the connection of the pond to the Sheardown pipeline from the RBC is 
shown.  The pipeline from the Mary River RBC unit will be constructed to drain directly into 
Sheardown Lake negating any possible erosion concerns.  

 
7. The Wastewater Management Plan should include as-built design drawings of the 

polishing waste stabilization ponds and the Mary River Camp effluent pipeline.  
Topographic maps of the drainage where effluent will be discharged from the Milne 
Inlet Waste Water Treatment Facility and the Mary River Camp pipeline should be 
included as well.  All maps and design drawings should be set an appropriate scale. 

 
As-builts of the waste water management plants as well as ponds will be submitted within 
the required dates in BIMC’s water license.  Upon the completion of the pipeline 
construction at both Milne Inlet and Mary River, as builts will be submitted, as requested 
above including topographic data. 

 
8. INAC recommends that the Proponent agree to set timeline for the installation and 

commissioning of the Tanks-a-lot and RBC units to be used at Mary River and Milne 
Inlet. 

 
The construction of the Mary River tanks-a-lot system was completed on October 5th.  
Effluent from the Tank-a-lot system will continue to be discharged into the polishing waste 
stabilization pond and re-treated in the RBC unit should it be required prior to discharge.  
The installation and commissioning of the RBC unit at Mary River is currently planned for 
the end of January 2008 when the 200 man all season weather haven camp is in 
construction. 
 
The construction of the Milne Inlet RBC unit was completed on October 29th.  
Commissioning is continuing and discharge will not occur until effluent parameters set out 
in the BIMC water license are met.  Until this point, effluent will continue to be discharged 
into the polishing waste stabilization pond. 
 

 
 
Yours sincerely, 
 
 
Cheryl Wray       Dave McCann 
Environmental Superintendent    Assistant Project Manager 
Baffinland Iron Ore Mines     Baffinland Iron Ore Mines 
 
cc. Derek Chubb, VP, Sustainable Development 
 
Attachments 







 

 
  
   

Appendix A.2 

 

Response to Comments Received in 2008 



Table A.2:  Regulator/Government Comments and BIM’s Response 

 

REGULATOR COMMENT BIM RESPONSE / ACTION 

  

Comments/Questions related to BIM’s April 2008 Request for Modification to Waste Disposal Facilities 

Environmental Canada  

 

1 Releases of inadequately treated sewage should be avoided. Meeting the 

requirements of the Fisheries Act is mandatory, irrespective of any other regulatory 

orpermitting system. Section 36(3) of the Fisheries Act specifies that unless authorized 

by federal regulation, no person shall deposit or permit the deposit of deleterious 

substances of any type in water frequented by fish, or in any place under any conditions 

where the deleterious substance, or any other deleterious substance that results from 

the deposit of the deleterious substance, may enter any such water. The legal definition 

of deleterious substance provided in subsection 34(1) of the Fisheries Act, in 

conjunction with court rulings, provides a very broad interpretation of deleterious and 

includes any substance with a potentially harmful chemical, physical or biological effect 

on fish or fish habitat. 

 

BIM is committed to minimizing potential impacts to the receiving 

environment as described in the updated Wastewater Management Plan 

There will be no discharge of effluent to the receiving environments until it 

can be demonstrated that effluent streams are acutely non toxic and that all 

Water Licence parameters meet effluent criteria.  BIM have made a 

commitment to apply target levels for phosphorus in treated effluent to 

Sheardown Lake that will limit the potential for eutrophication. 

 

 

2. According to the available information the proposed ponds will provide sufficient 

capacity to avoid releases of inadequately treated sewage during the ramp-up of the 

sewage treatment facility and during any future treatment upsets. Though it is logical for 

a reader to assume that once the treatment facilities are operational BIMC intends to 

pump out the contingency ponds and then to release the treated waste, the text does 

not explicitly state so. Environment Canada recommends that, as much as is practical, 

the ponds be maintained in an empty state so that the holding capacity is available in 

the event of need. 

 

Section 6 of the updated Wastewater Management Plan provides a technical 

strategy and work plan that is focussed on discharging stored effluent from 

the PWSPs during 2009. 

 

3.  The diagrams provided make it difficult to assess the location of the proposed ponds 

relative to surrounding water bodies. EC recommends that the ponds be located and 

constructed in such a manner as to prevent the untreated contents from entering any 

water body or watercourse frequented by fish. 

 

 

 

 

 

The PWSPs are engineered structures with impermeable HDPE liner 

systems designed to contain effluent and prevent leakage.  The PWSPs are 

inspected regularly with sign-off annually by an engineer registered in 

Nunavut.  PWSPs at Mary River and Milne Inlet Camps are located a 

distance of over one kilometre from to Sheardown Lake and Milne Inlet, 

respectively.    

 

 



INAC – Water Resources Division 

 

1. INAC supports the Licensee’s Waste Disposal Facilities Modification Request. 

This is an acceptable means of treating domestic wastewater effluent with the aim of 

satisfying quality standards specified in Part D, Items 10 and 11 of the 2BB-MRY0710 

licence. 

 

No comment. 

 

2.  Pending the Board’s approval of this modification request, the Licensee should 

revise its Waste Water Management Plan to take into account changes to the Mary 

River Camp and Milne Inlet Camp wastewater treatment facility designs. 

 

The Wastewater Management Plan has been revised to reflect these 

changes. 

 

3.  The Licensee should ensure that the Board has approved the September 17, 2007 

Waste Water Management Plan. An approval letter for this plan cannot be located in the 

online public registry. 

 

BIM intends to work proactively to ensure that the revised Wastewater 

Management Plan is approved in a timely fashion. 

 

4.  The Licensee should ensure that terms and conditions applicable to the Mary River 

Camp and Milne Inlet Camps Wastewater Treatment Facilities specified in Part I of the 

2BB-MRY0710 licence are addressed in the project’s Environmental Monitoring Plan. 

 

The Site Water Management Plan has been updated to address Part I of the 

water licence. 

 

5.   INAC cannot locate a copy of the Environmental Monitoring Plan required by Part I, 

Item 1 of the 2BB-MRY0710 in the online public registry. If this plan has been approved, 

an approval letter should be posted on this registry. 

 

BIM intends to work proactively to ensure that the revised Site Water 

Management Plan is approved in a timely fashion. 

 

Comments/Recommendations on wastewater management related to BIM’s submission of the 2007 Annual Water Licence Report (dated March 31, 2008) 

 

Environment Canada 

1.  EC also notes that the impacts of nutrient addition to Sheardown Lake as a result of 

sewage input are not assessed.  Loadings form a 100 person camp could be significant, 

and the lake appears to be large enough to support a fish population, so conforming 

with section 36(3) of the Fisheries Act is required.  Appendix C-2 indicates the 

proponent plans to use alum to remove phosphorus but no target levels for phosphorus 

are specified.  The report is also unclear if the existing polishing ponds will continue to 

provide contingency storage for the new system.  Is there a backup plan for sewage 

treatment/disposal in case of system upset? 

 

 

The revised Wastewater Management Plan addresses the concerns brought 

forward by Environment Canada.  The 2007 Wastewater Management plan 

assessed the potential for impacts to Sheardown Lake due to sewage 

effluent.   The revised plan presented herein provides an update to this 

assessment based on existing conditions and 2009 operating plans (Section 

10).  The revised plan provides a target level for total phosphorus.  A 

technical strategy and work plan have been developed to continue to 

effectively manage the PWSPs.  In the meantime, the PWSPs continue to 

provide a contingency for effluent storage.  

 

2. Assess of the impact of the addition of nutrient (treated sewage) into Sheardown 

 

The assessment of nutrient addition to Sheardown Lake has been updated in 



Lake and the planned target level of phosphorus removal by alum. 

 

the revised Wastewater Management Plan (Section 10) and a target level for 

phosphorus has and continues to be established.  

3.  Provide details of contingency plan for managing sewage in the event of system 

upsets at treatment/disposal facilities. 

The PWSPs continue to provide capacity in the event of upsets at the 

treatment facilities. 

 

 

        

 



 

 
  
   

APPENDIX B 

 

TABLES FROM COLD REGIONS UTILITIES MONOGRAPH 



 

 21

APPENDIX “B” 
 

 
 

 Tables 10.1 to 10.4 from “Cold Regions Utilities Monograph, 3rd Edition 









 

 
  
   

APPENDIX C 

 

SEPROTECH DESIGN BRIEFS FOR MODELS N70 (MARY RIVER CAMP) AND N30 

(MILNE INLET CAMP) RBC UNITS 



 

 
  
   

APPENDIX C.1 

 

MODEL N70 – MARY RIVER CAMP RBC 



DESIGN BRIEF

BAFFINLAND - N70

May 25 2007

1. HYDRAULIC DESIGN: (AVERAGE DAILY FLOW)
1 unit at 34 m3/day = 34 m3/day = Q

101
design based on a 24 hour day.

2. INFLUENT PARAMETERS: Ontario Application? n y/n
BOD (biochemical oxygen demand) = 519 mg/l Designated Model? y y/n

SS (suspended solids) = 519 mg/l What Model? N 70
TKN = 65 mg/l

Phosphorus = 10 mg/l

3. TREATED EFFLUENT QUALITY:

BOD (biochemical oxygen demand) = 10 mg/l
SS (suspended solids) = 10 mg/l

NH3-N = 2 mg/l
Phosphorus = 0.5 mg/l

4. R.B.C. SURFACE AREA REQUIRED (AO):

a) Removal in Primary Settling Tank (P.S.T.)

Primary BOD Removal = 10% (Ref.1)
Primary Tank. Eff. BOD = 519 mg/l x 90%

to RBC = 467.1 mg/l
b) RBC BOD Loading.

Applied Load = 467.1 mg/l 34 m3/day

15.76 kg BOD/day
c) Area required to reduce BOD to 10 mg/l (AO)

Applied Load = 15.76 kg BOD/day 15.76 kg BOD/ day

For 10 mg/l* use 1.93 kg/day/100m2
817 m2 (*in a nitrification application, reduce

BOD to 30 mg/l, the nitrification
d) NH3-N to be removed

(Assume Organic Nitrogen is converted to Ammonia NH3)
Removed to 5 mg/l = 65 less 5 times 33,750 litres/day

= 2.03 kg/day = 4.46 lb/day

Area Required to reduce NH3-N to 5 mg/l
= 2.03 kg/day over 0.147 kg NH3-N/day/100 m2 (Ref. 12)

= 1378 m2 =
Residual NH3-N to be removed

below 5 mg/l = 5 mg/l less 2 mg/l times 33,750 litres/day

= 0.101 kg/day
Area Required to reduce NH3-N to 2

= 0.101 kg/day over 0.068 kg NH3-N/day/100 m2
= 149 m2 =

Total Nitrification Area Required = 1526 m2 =

e) Total Surface Media Required

Total Surface Media Required = 2343 m2

f) Staging

Hydraulic Loading 0.15 L/d/m2
B.O.D.post primary 15.76 kg BOD/day
Media req'd(B.O.D) 817 m2

Media req'd(nitrfct'n) 1,526 m2
Total req'd 2,343 m2

Min req'd to prevent 1st st. overload 509 m2
Min req'd to prevent 2nd st. overload 509 m2

ACTUAL AREA (m2) ACTUAL AREA (ft2)
First Stage 495 First Stage 5,328 21%

Second Stage 205 Second Stage 2,207 9%
Third Stage 822 Third Stage 8,848 35%

Fourth Stage 822 Fourth Sytage 8,848 35%
TOTAL 2,344 TOTAL 25,230

Minimum First Stage Media Area
Maximum loading to prevent first stage overload = 3.1 kg/day/100 m2

= 15.76 kg of post primary BOD/day divided by max. loading times 100 m2
= 509 m2

=
BOD remaining for 2nd Stage = 15.76 kg/day

Minimum Media 2nd Stage = 508.54 m2

Peak Flow (to EQ tank)

DESIGN BRIEF SEPROTECH SYSTEMS INC.



5. PRIMARY SETTLING TANK (P.S.T.) (per RBC unit):

a) Primary Settling Tank Influent Flows (per RBC unit)
Average Daily Flow = 33,750 litres/day

Recycle at 203% % = 68584 litres/day
Total Average Flow = 102,334 litres/day

Peak Daily Flow = 101,250 litres/day
Peak Flow including Recycle = 169,834 litres/day

b) Loading Rates

Average Overflow Rate = 16,000 Litres/day/m2 max from (Ref.5)
Peak Overflow Rate = 24,000 Litres/day/m2 (rounded) (Ref.7)

Detention Time = 4 hours use 4 hrs (Ref.6)

c) Surface Area Required

i) by Average Overflow Rate = Total Average Flow divided by Average Overflow Rate
= 6.40 m2

ii) by Peak Flow Rate = Peak Flow divided by Peak Overflow Rate
= 7.08 m2

Therefore, use 7.08 m2 to compare with actual area of P.S.T.

P. S. T. Surface Area for Model N 6.25 m x 3.35 m = 20.9 m2

Safety factor of: 2.96 times supplied.
Therefore Surface Area Acceptable

d) Volume Required = Q x Detention Time / 24 hrs / day
= 5.6 m3

P.S.T. Tank Capacity for this N is 44 m3
(after allowance for sludge) 7.7 safety factor

Therefore Volume Acceptable

6. FINAL SETTLING TANK (F.S.T.):

a) Loading Rates

Average Overflow Rate = 24000 Litres/day/m2 [Ref. 10]
Peak Overflow Rate = 44822 Litres/day/m2 [Ref. 10]

Detention Time = 3 hours

b) Surface Area Required

i) by Average Overflow Rate = Average Flow divided by Average Overflow Rate
= 1.41 m2

ii) by Peak Flow Rate = Peak Flow divided by Peak Overflow Rate
= 2.26 m2

Therefore, use 2.26 m2 to compare with actual area of F.S.T.

F. S. T. Surface Area for Model N 3.35 m x 3.0 m = 10 m2

Safety factor of 4.41 times supplied.
Therefore Surface Area Acceptable

c) Volume Required = Q x Detention Time / 1000 / 24 hrs / day
= 4.2 m3 =

F.S.T. Tank Capacity for this N is 10.9 m3
(after allowance for sludge) 2.6 safety factor

Therefore Volume Acceptable
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7. ALUM DOSING CALCULATIONS:
Alum Dosing Molecular Weights
Al2(SO4)3 + 2 PO4

3- = 2 AlPO4 + 3 SO4
2- Al 27 g/mol

P 31 g/mol
Assumptions AlPO4 122 g/mol
Conc. Al2O3 in comm. alum sol.: 8.1 % Al2O3 102 g/mol
Density comm. alum sol.: 1.328 kg/l Al(OH)3 78 g/mol

Al2(SO4)3 342 g/mol
Data specific to site Al2(SO4)3

.14H 594 g/mol
Conc. P PST: 10 mg/l
Conc. P Out: 0.5 mg/l mol Al per mol Al2O3: 2
Required P removal: 9.5 mg/l mol AlPO4 per mol P: 1

95 % mol Al per mol P in AlPO4: 1
Black and Veach suggested Al:P molar ratio: 2.3 mol Al per mol Al(OH)3: 1
ADF 33,750 l/day mol Al per mol AlPO4: 1
Required tank autonomy: 28 days = 4 weeks

Dosing Calculations
Conc. Al2O3 needed = 37.8 mg/l
Conc. comm. alum sol. needed = 467.1 mg/l
Relative volume comm. alum sol. Needed = 0.000351765 l comm. alum/l wat.
Daily comm. alum consumption = 11.9 l/day

(dosing pump sizing): 0.49 l/h

Volume tank required = 332 l

73 imp. gal.

88 US gal.

P Reduction Mole Ratio Weight Ratio Weight Ratio
Required (%) Al:P Al:P Alum:P

75 1.38 1.2 13
76 1.41 1.23 13.3
77 1.45 1.26 13.6
78 1.48 1.29 13.9
79 1.52 1.32 14.2
80 1.55 1.35 14.5
81 1.58 1.38 14.8
82 1.62 1.41 15.1
83 1.65 1.44 15.4
84 1.69 1.47 15.7
85 1.72 1.5 16
86 1.78 1.55 16.6
87 1.84 1.6 17.2
88 1.89 1.65 17.8
89 1.95 1.7 18.4
90 2 1.75 19
91 2.05 1.79 19.5
92 2.1 1.83 19.9
93 2.17 1.89 20.6
94 2.24 1.94 21.3
95 2.3 2 22
96 2.38 2.05 22.6
97 2.45 2.1 23.2
98 2.47 2.15 23.8

99.7 2.57 2.235 24.82

Black and Veach (with interpolations)
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7. SLUDGE CALCULATIONS:

Assumptions Used for Calculation of Sludge Accumulation
1. Inlet TSS: 519 mg/l
2. Outlet TSS: 10 mg/l
3. Inlet BOD5: 519 mg/l
4. Outlet BOD5: 10 mg/l
5. Average Daily Flow: 34 m3/day
6. Proportion of inlet BOD5 soluble: 70%
7. Total incoming solids 17.52 kg/d
8. Inert portion of solids (30%) 5.25 kg/d
9. Remaining organic solids (70%) 12.26 kg/d
11. Assuming Aerobic digester removal efficiency 50%. 6.13 kg/d

12. BOD removed in secondary treatment 15.09 kg/d
13. Sludge produce due to BOD removal 4.53 kg/d
15. Aerobic digester removal efficiency 50%. 2.26 kg/d
16. Total sludge produced per day 13.65 kg/d

Information Pertaining to the ROTORDISK Used in Calculation of Sludge Accumulation
1. All sludge accumulates in the PST (sludge settled in the FST is pumped back to the PST).
2. PST Surface Area: 20.9 m2
3. PST Volume: 43.6 m3
4. PST Sludge Storage Capacity: 21.8 m3

TOTAL Mass of sludge produced that accumulates in the PST: 13.6 kg/day

Volume of Wet Sludge produced Daily: 0.2730 m3/day
Depth of Wet Sludge produced Daily: 0.0130 m/day
Frequency of Pump-Outs: 80 days
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SUMMARY OF REFERENCES

Ref.1
excerpt from "Design of Municipal Wastewater Treatment Plants Volume 1", Chapters 1-12, WEF Manual of Practice No. 8,
ASCE Manual and Report on Engineering Practice No. 76, p. 475, which states, " Sedimentation with coagulation may
remove 60 to 90% of the TSS, 40 to 70% of BOD5, 30 to 60% of COD, 70 to 90% of the Phosphorus, and 80 to 90% of the
bacteria loadings. In comparison, sedimentation without coagulation, may remove only 40 to 70% of the TSS, 25 to 40%
of the BOD5, 5 to 10% of the Phosphorus loadings, and 50 to 60% of the bacteria loadings."

Ref.2
excerpt from "Manual of Policy, Procedures and Guidelines for Private Sewage Disposal Systems, Ontario Regulation
374/81 under part VII of the Environmental Protection Act", May 1982, ISBN 0-7743-7303-2, section 12.7.1, which
states, "if it is a system operating on the rotating biological disc or similar principle involving contact of the
biomass with air, provide a disc area so that the daily loading of sewage will not be in excess of 1.25 kg of BOD5
per 100 sq.m. of disc area, or a hydraulic loading in excess of 45 l/sq.m. of disc area".

Ref.3
excerpt from "Pilot Plant Studies of Rotating Biological Contactors treating municipal Wastewater",
by: K.L. Murphy and R.W. Wilson, International Environmental Consultants Ltd., Toronto Ontario,
prepared for Central Mortgage and Housing Corporation, Ottawa, Ontario.

Ref.4
excerpt from "Design of Municipal Wastewater Treatment Plants Volume 1", Chapters 1-12, WEF Manual of Practice No. 8,
ASCE Manual and Report on Engineering Practice No. 76, p. 776, which states, "...whenever the first stage loading
limit exceeded 3.1 kg BOD5/100 sq.m.day(6.4 lbs. BOD5/d/1000 sq.ft.), the system was associated with the presence
of sulfur-oxidizing organisms".

Ref.5
excerpt from "EPA Process Design Manual, On-site Wastewater Treatment and Disposal Systems", Oct 1980,
EPA 625/1-80-012, section 6.4.2.4.e., p.149, which states, "...average flow design values normally range from
200 to 400 gpd/sq.ft.(8 to 16 cu.m./d/sq.m.)".

Ref.6
excerpt from " O&M of Trickling Filters, RBC's, and Related Processes, Manual of Practice OM-10, 1988, Water
Pollution Control Federation, p. 105, which states, " Weir overflow rates typically range from 125 to 250 cu.m./m.d
(10,000 to 20,000 USgpd/ft.)...The wastewater detention time in a settling basin is normally between 1 to 3 hours,
but has been as high as 10 hours with excellent results". [use 4 hours]

Ref.7
excerpt from "EPA Process Design Manual, Wastewater Treatment Facilities for Sewered Small Communities", Oct 1977,
EPA-625/1-77-009, section 6.4.2., which states, " the peak overflow rate may be 2,500 to 3,000 USgpd/sq.ft.
(100 to 120 cu.m./sq.m.d) for primary clarifiers followed by biological treatment processess".
" Clarifiers handling chemical flocs, such as aluminum or iron coagulants, should be designed for peak overflow rates
no longer than 600 and 800 USgpd/sq.ft.(24 and 32 cu.m./sq.m.d)".

Ref.8
excerpt from "Design of Municipal Wastewater Treatment Plants Volume 1", Chapters 1-12, WEF Manual of Practice No. 8,
ASCE Manual and Report on Engineering Practice No. 76, p. 484, which states, " TSS removal efficiencies in primary
sedimentation tanks usually range between 50 and 65%. Many designers assume a removal efficiency of 60% for
estimation purposes".

Ref.9
excerpt from "Wastewater Engineering Treatment, Disposal, and Reuse", 3rd ed., Metcalf and Eddy Inc., revised by
George Tchobanoglous and Franklin L. Burton, p.808, table 12-14, which shows,"...typical concentrations of
thickened sludge for a rotating biological contactor is 2 to 5%".

Ref.10
excerpt from "Design Information on Rotating Biological Contactors", by Richard C. Brenner, EPA-600/2-84-106,
section 2.10, which states, " Murphy and Wilson recommend surface overflow rates less than 600 gpd/sq.ft. to
maximize solids removal... DeCarlo recommends that peak hydraulic rates be limited to 1000 to 1200 gpd/sq.ft.".

Ref.11
excerpt from "EPA Process Design Manual, Wastewater Treatment Facilities for Sewered Small Communities", Oct 1977,
EPA-625/1-77-009, section 9.2.4.6, p.9-43, which states, " Sludge produced by the RBC unit is similar to humus
sludge from a trickling filter. The amount of sludge produced will depend on waste characteristics and loading
rates. An RBC unit designed for 80% BOD5 removal would produce about 0.7 lb. of sludge per lb. of BOD5 removed;
95% percent removal would produce about 0.3 lb. of sludge."

Ref.12
excerpt from "Design Information on Rotating Biological Contactors", by Richard C. Brenner, EPA-600/2-84-106,
section 5.5.2.2, which states, "Figure 5-19 represents data for one day for a given stage...The zero-order
removal rate above bulk liquid ammonia nitrogen concentrations of 5 mg/l in Figure 5-19 is projected at
0.3 lb. NH3-N/day/1000 sq.ft., same as the Autotrol design". (Figure 5-19 attached)

Ref.13
excerpt from Ministry of Environment and Energy - Ahlberg & Kwong Report - "Winter Operation"
No process or operating problems were experienced throughout the winter. The minimum temperature encountered
in the unit, with a raw sewage feed rate of 320 gpd, was 4 oC. Process performance remained good during the winter even
under conditions of intermittent operation.

DESIGN BRIEF SEPROTECH SYSTEMS INC.



Ref.14
excerpt from the Forgie study
For the RBC unit and wastewater tested, the effect of temperature on removal efficiency over the 15 oC to 5 oC range was relatively
low (theta = 1.001 to 1.02)

Ref.15
excerpt from Trinh - Environment Canada "Exploration Camp Wastewater Characterization and Treatment Plant Assessment"
It [the RBC] also operated at a low liquid temperature of 4 oC during one week without the effluent quality deteriorating.

Ref.15
WEF MOPNo. 8, p913 Oxygen recovery is 2.86 mg O2/mg NO3-N reduced."

Ref.16
excerpt from "Design Information on Rotating Biological Contactors", by Richard C. Brenner, EPA-600/2-84-106,
section 2.9.3, which states, " The observed denitrification rate at 550F was approximately 0.85 lb NO3-N /day/1000sq. ft.."

Ref.17
excerpt from "Design Information on Rotating Biological Contactors", by Richard C. Brenner, EPA-600/2-84-106,
section 2.9.2, which states, " The commonly used design value for the required methanol dosage is 3 mg/mg NO3-N reduced."

Ref.18
WEF MOPNo. 8, p913 states that "Oxygen recovery is 2.86 mg O2/mg NO3-N reduced." and that Heterotrophic biomass production is approximately 0.4 mg VSS/mg COD removed"
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APPENDIX C.2 

 

MODEL N30 – MILNE INLET CAMP RBC 

 



DESIGN BRIEF

SHANCO NUNAVUT - RETRO-FIT
*Note that since this is a retro-fit that has not been tested in the field, effluent values are target values.

1. HYDRAULIC DESIGN: (AVERAGE DAILY FLOW)
1 unit at 14 m3/day = 14 m3/day = Q

Peak Flow 41
design based on a 24 hour day.

2. INFLUENT PARAMETERS: Ontario Application? n y/n
BOD (biochemical oxygen demand) = 491 mg/l Designated Model? y y/n

SS (suspended solids) = 491 mg/l What Model? B30 MODIFIED

TKN = 70 mg/l with extra media

Phosphorus = n/a mg/l In concrete tank? Full Steel

3. TREATED EFFLUENT QUALITY:

BOD (biochemical oxygen demand) = 20 mg/l
SS (suspended solids) = 20 mg/l

NH3-N = 2 mg/l this effluent concentration is expected after the retro-fit
Phosphorus = n/a mg/l

4. R.B.C. SURFACE AREA REQUIRED (AO):

a) Removal in Primary Settling Tank (P.S.T.)

Primary BOD Removal = 10% (Ref.1)
Primary Tank. Eff. BOD = 490.9090909 mg/l x 90%

to RBC = 441.8181818 mg/l
b) RBC BOD Loading.

Applied Load = 441.8181818 mg/l 14 m3/day

5.96 kg BOD/day
c) Area required to reduce BOD to 20 mg/l (AO)

Applied Load = 5.96 kg BOD/day 5.96 kg BOD/ day

For 20 mg/l* use 1.95 kg/day/100 m2 (*in a nitrification application, reduce
306 m2 BOD to 30 mg/l, the nitrification

TABLE #1 process completes the BOD reduction)
BOD REMOVAL RATES

Seprotech Curve

Req. effl. lbs/day/1000 ft2 kg/day/100 m2

5 1.25 0.61
10 2.65 1.29
15 2.00 0.98 * For effluent strengths less than 20 mg/l, filtration
20 2.65 1.29 is required. Filtration removes the sloughed
25 3.35 1.64 biomass 50% of which is BOD. Therefore, to obtain
30 4.00 1.95 effluent strengths of 5 and 10 mg/l BOD use the
35 4.60 2.25 loading rates for 10 and 20 mg/l respectively with
40 5.15 2.52 filtration.
50 6.00 2.92
60 7.15 3.52
70 8.28 4.05 No temperature
80 9.40 4.59 correction required
90 10.53 5.13 Refs. 13,14,&15

USE 1.95

d) NH3-N to be removed

(Assume Organic Nitrogen is converted to Ammonia NH3)
Removed to 5 mg/l = 70 less 5 times 13,500 litres/day

= 0.88 kg/day = 1.93 lb/day

Area Required to reduce NH3-N to 5 mg/l
= 0.88 kg/day over 0.147 kg NH3-N/day/100 m2 (Ref. 12)

= 597 m2 =
Residual NH3-N to be removed

below 5 mg/l = 5 mg/l less 2 mg/l times 13,500 litres/day

= 0.041 kg/day
Area Required to reduce NH3-N to 0

= 0.041 kg/day over 0.089 kg NH3-N/day/100 m2 (Ref. 12)

= 46 m2 = TABLE # 2 - Brenner

Total Nitrification Area Required = 642 m2 = (Ref. 12) Req'd NH3-N Removal

concentration Rate

e) Total Surface Media Required (kg/day/

Total Surface Media Required = 948 m2 (mg/l) 100m2)

1 0.037
f) Staging 1.5 0.061

Hydraulic Loading 0.13 L/d/m2 2 0.089
B.O.D.post primary 5.96 kg BOD/day 2.5 0.110
Media req'd(B.O.D) 306 m2 3 0.123

Media req'd(nitrfct'n) 642 m2 3.5 0.135
Total req'd 948 m2 No temperature 4 0.147

Min req'd to prevent 1st st. overload 192 m2 correction required 4.5 0.147
Min req'd to prevent 2nd st. overload 71 m2 Refs. 13,14,&15 5 0.147
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Media Distribution After Retro-fit

ACTUAL AREA (m2)
First Stage 205

Second Stage 140
Third Stage 784

Fourth Stage 0
TOTAL 1,129

Minimum First Stage Media Area
Maximum loading to prevent first stage overload = 3.1 kg/day/100 m2

= 5.96 kg of post primary BOD/day divided by max. loading times 100 m2
= 192 m2

BOD remaining for 2nd Stage = 2.21 kg/day
Minimum Media 2nd Stage = 71.38 m2

5. PRIMARY SETTLING TANK (P.S.T.) (per RBC unit):

a) Primary Settling Tank Influent Flows (per RBC unit)
Average Daily Flow = 13,500 litres/day

Recycle at 507% % = 68472 litres/day
Total Average Flow = 81,972 litres/day

Peak Daily Flow = 40,500 litres/day
Peak Flow including Recycle = 108,972 litres/day

b) Loading Rates

Average Overflow Rate = 16,000 Litres/day/m2 max from (Ref.5)
Peak Overflow Rate = 24,000 Litres/day/m2 (rounded) (Ref.7)

Detention Time = 4 hours use 4 hrs (Ref.6)

c) Surface Area Required

i) by Average Overflow Rate = Total Average Flow divided by Average Overflow Rate
= 5.12 m2

ii) by Peak Flow Rate = Peak Flow divided by Peak Overflow Rate
= 4.54 m2

Therefore, use 5.12 m2 to compare with actual area of P.S.T.

P. S. T. Surface Area for Model B30 3.35 m x 4.19 m = 14.0 m2

Safety factor of: 2.74 times supplied.
Therefore Surface Area Acceptable

d) Volume Required = Q x Detention Time / 24 hrs / day
= 2.3 m3

P.S.T. Tank Capacity for this B30 is 27 m3
(after allowance for sludge) 12.0 safety factor

Therefore Volume Acceptable

6. FINAL SETTLING TANK (F.S.T.):

a) Loading Rates

Average Overflow Rate = 24000 Litres/day/m2 [Ref. 10]
Peak Overflow Rate = 44822 Litres/day/m2 [Ref. 10]

Detention Time = 3 hours

b) Surface Area Required

i) by Average Overflow Rate = Average Flow divided by Average Overflow Rate
= 0.56 m2

ii) by Peak Flow Rate = Peak Flow divided by Peak Overflow Rate
= 0.30 m2

Therefore, use 0.56 m2 to compare with actual area of F.S.T.

F. S. T. Surface Area for Model B30 3.35 m x 1.0 m = 3 m2

Safety factor of 5.75 times supplied.
Therefore Surface Area Acceptable

c) Volume Required = Q x Detention Time / 1000 / 24 hrs / day
= 1.7 m3 =

F.S.T. Tank Capacity for this B30 is 4.0 m3
(after allowance for sludge) 2.4 safety factor

Therefore Volume Acceptable

The actual volume per bucket may change in the field
depending on how much wastewater each bucket
picks up
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7. SLUDGE CALCULATIONS:

Assumptions Used for Calculation of Sludge Accumulation
1. Inlet TSS: 491 mg/l
2. Outlet TSS: 20 mg/l
3. Inlet BOD5: 491 mg/l
4. Outlet BOD5: 20 mg/l
5. Average Daily Flow: 34 m3/day
6. Proportion of inlet BOD5 soluble: 70%
7. Total incoming solids 16.57 kg/d
8. Inert portion of solids (30%) 4.97 kg/d
9. Assuming Aerobic digester removal efficiency, 50%. 5.80 kg/d

10. BOD removed in secondary treatment 14.24 kg/d
11. Sludge produce due to BOD removal 4.27 kg/d
12. Aerobic digester removal efficiency 50%. 2.14 kg/d
13. Total sludge produced per day 12.90 kg/d

Information Pertaining to the ROTORDISK Used in Calculation of Sludge Accumulation
1. All sludge accumulates in the PST (sludge settled in the FST is pumped back to the PST).
2. PST Surface Area: 14.0 m2
3. PST Volume: 27.0 m3
4. PST Sludge Storage Capacity: 13.5 m3

TOTAL Mass of sludge produced that accumulates in the PST: 12.9 kg/day

Volume of Wet Sludge produced Daily: 0.2581 m3/day
Depth of Wet Sludge produced Daily: 0.0184 m/day
Frequency of Pump-Outs: 52 days

SUMMARY OF REFERENCES

Ref.1
excerpt from "Design of Municipal Wastewater Treatment Plants Volume 1", Chapters 1-12, WEF Manual of Practice No. 8,
ASCE Manual and Report on Engineering Practice No. 76, p. 475, which states, " Sedimentation with coagulation may
remove 60 to 90% of the TSS, 40 to 70% of BOD5, 30 to 60% of COD, 70 to 90% of the Phosphorus, and 80 to 90% of the
bacteria loadings. In comparison, sedimentation without coagulation, may remove only 40 to 70% of the TSS, 25 to 40%
of the BOD5, 5 to 10% of the Phosphorus loadings, and 50 to 60% of the bacteria loadings."

Ref.2
excerpt from "Manual of Policy, Procedures and Guidelines for Private Sewage Disposal Systems, Ontario Regulation
374/81 under part VII of the Environmental Protection Act", May 1982, ISBN 0-7743-7303-2, section 12.7.1, which
states, "if it is a system operating on the rotating biological disc or similar principle involving contact of the
biomass with air, provide a disc area so that the daily loading of sewage will not be in excess of 1.25 kg of BOD5
per 100 sq.m. of disc area, or a hydraulic loading in excess of 45 l/sq.m. of disc area".

Ref.3
excerpt from "Pilot Plant Studies of Rotating Biological Contactors treating municipal Wastewater",
by: K.L. Murphy and R.W. Wilson, International Environmental Consultants Ltd., Toronto Ontario,
prepared for Central Mortgage and Housing Corporation, Ottawa, Ontario.

Ref.4
excerpt from "Design of Municipal Wastewater Treatment Plants Volume 1", Chapters 1-12, WEF Manual of Practice No. 8,
ASCE Manual and Report on Engineering Practice No. 76, p. 776, which states, "...whenever the first stage loading
limit exceeded 3.1 kg BOD5/100 sq.m.day(6.4 lbs. BOD5/d/1000 sq.ft.), the system was associated with the presence
of sulfur-oxidizing organisms".

Ref.5
excerpt from "EPA Process Design Manual, On-site Wastewater Treatment and Disposal Systems", Oct 1980,
EPA 625/1-80-012, section 6.4.2.4.e., p.149, which states, "...average flow design values normally range from
200 to 400 gpd/sq.ft.(8 to 16 cu.m./d/sq.m.)".

Ref.6
excerpt from " O&M of Trickling Filters, RBC's, and Related Processes, Manual of Practice OM-10, 1988, Water
Pollution Control Federation, p. 105, which states, " Weir overflow rates typically range from 125 to 250 cu.m./m.d
(10,000 to 20,000 USgpd/ft.)...The wastewater detention time in a settling basin is normally between 1 to 3 hours,
but has been as high as 10 hours with excellent results". [use 4 hours]

Ref.7
excerpt from "EPA Process Design Manual, Wastewater Treatment Facilities for Sewered Small Communities", Oct 1977,
EPA-625/1-77-009, section 6.4.2., which states, " the peak overflow rate may be 2,500 to 3,000 USgpd/sq.ft.
(100 to 120 cu.m./sq.m.d) for primary clarifiers followed by biological treatment processess".
" Clarifiers handling chemical flocs, such as aluminum or iron coagulants, should be designed for peak overflow rates
no longer than 600 and 800 USgpd/sq.ft.(24 and 32 cu.m./sq.m.d)".

Ref.8
excerpt from "Design of Municipal Wastewater Treatment Plants Volume 1", Chapters 1-12, WEF Manual of Practice No. 8,
ASCE Manual and Report on Engineering Practice No. 76, p. 484, which states, " TSS removal efficiencies in primary
sedimentation tanks usually range between 50 and 65%. Many designers assume a removal efficiency of 60% for
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estimation purposes".

Ref.9
excerpt from "Wastewater Engineering Treatment, Disposal, and Reuse", 3rd ed., Metcalf and Eddy Inc., revised by
George Tchobanoglous and Franklin L. Burton, p.808, table 12-14, which shows,"...typical concentrations of
thickened sludge for a rotating biological contactor is 2 to 5%".

Ref.10
excerpt from "Design Information on Rotating Biological Contactors", by Richard C. Brenner, EPA-600/2-84-106,
section 2.10, which states, " Murphy and Wilson recommend surface overflow rates less than 600 gpd/sq.ft. to
maximize solids removal... DeCarlo recommends that peak hydraulic rates be limited to 1000 to 1200 gpd/sq.ft.".

Ref.11
excerpt from "EPA Process Design Manual, Wastewater Treatment Facilities for Sewered Small Communities", Oct 1977,
EPA-625/1-77-009, section 9.2.4.6, p.9-43, which states, " Sludge produced by the RBC unit is similar to humus
sludge from a trickling filter. The amount of sludge produced will depend on waste characteristics and loading
rates. An RBC unit designed for 80% BOD5 removal would produce about 0.7 lb. of sludge per lb. of BOD5 removed;
95% percent removal would produce about 0.3 lb. of sludge."

Ref.12
excerpt from "Design Information on Rotating Biological Contactors", by Richard C. Brenner, EPA-600/2-84-106,
section 5.5.2.2, which states, "Figure 5-19 represents data for one day for a given stage...The zero-order
removal rate above bulk liquid ammonia nitrogen concentrations of 5 mg/l in Figure 5-19 is projected at
0.3 lb. NH3-N/day/1000 sq.ft., same as the Autotrol design". (Figure 5-19 attached)

Ref.13
excerpt from Ministry of Environment and Energy - Ahlberg & Kwong Report - "Winter Operation"
No process or operating problems were experienced throughout the winter. The minimum temperature encountered
in the unit, with a raw sewage feed rate of 320 gpd, was 4 oC. Process performance remained good during the winter even
under conditions of intermittent operation.

Ref.14
excerpt from the Forgie study
For the RBC unit and wastewater tested, the effect of temperature on removal efficiency over the 15 oC to 5 oC range was relatively
low (theta = 1.001 to 1.02)

Ref.15
excerpt from Trinh - Environment Canada "Exploration Camp Wastewater Characterization and Treatment Plant Assessment"
It [the RBC] also operated at a low liquid temperature of 4 oC during one week without the effluent quality deteriorating.

Ref.15
WEF MOPNo. 8, p913
Oxygen recovery is 2.86 mg O2/mg NO3-N reduced."

Ref.16
excerpt from "Design Information on Rotating Biological Contactors", by Richard C. Brenner, EPA-600/2-84-106,
section 2.9.3, which states, " The observed denitrification rate at 550F was approximately 0.85 lb NO3-N /day/1000sq. ft.."

Ref.17
excerpt from "Design Information on Rotating Biological Contactors", by Richard C. Brenner, EPA-600/2-84-106,
section 2.9.2, which states, " The commonly used design value for the required methanol dosage is 3 mg/mg NO3-N reduced."

Ref.18
WEF MOPNo. 8, p913 states that "Oxygen recovery is 2.86 mg O2/mg NO3-N reduced." and that
Heterotrophic biomass production is approximately 0.4 mg VSS/mg COD removed"
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MARY RIVER RBC DESIGN PROCESS EVALUATION 



 

AMEC Geomatrix Limited 
420 Weber Street North, Unit G 
Waterloo, Ontario N2L 4E7 
Tel (519) 886-7500 
Fax (519) 886-7419 
www.amecgeomatrix.ca 

 

 

Technical Memorandum   
To: Jim Millard 

Environmental Superintendent 
Baffinland Iron Mines Corporation 

Project: W01391.001 

From: Dave Ellis, P.Eng., AMEC Geomatrix Limited 
Jered Munro, AMEC Geomatrix Limited 

  

   

Date: March 27, 2009  

 

Subject: Mary River RBC Process Design Evaluation 

 
AMEC Geomatrix Limited (AMEC) has completed a third party review of the Mary River sewage 
treatment plant for Baffinland Iron Mines Corporation (BIM) and has summarized the findings of 
the review in this technical memorandum.  

The memo discusses the original design basis provided from Seprotech Systems Inc. 
(Seprotech),  actual 2008 operating conditions, and provides a recommendation on the 
treatment capacity of the installed system at Mary River. The treatment capacity 
recommendation is based on the estimated original design capacity and the actual loading data 
recorded during the 2008 operating season. AMEC has also prepared a process flow diagrams 
(attached) which provides information on proposed enhancements to the existing system for 
provisional future improvements in site treatment capacity.   

Recommendations 

Using the hydraulic and ammonia loading rates generated during 2008 at Mary River, AMEC 
recommends that BIM limit the maximum on-site staff at Mary River to 123 people for the 
existing treatment system.  This recommendation is based on the assumption that the daily per 
capita hydraulic and organic loadings remain the same as the 2008 operating season and is 
conservative.   

If in the future, BIM requires more than 123 employees on site, it is recommended that the 
additional media provided by Seprotech (Shaft #2) be installed in series with the existing Shaft 
#1 (current RBC unit). This will increase the nitrification capacity of the system to allow for up to 
236 people.  The increased capacity, however, does not allow for increased hydraulic loadings, 
i.e, the total water usage cannot be increased above current maximum average daily design 
flowrate.  
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Wastewater Treatment System Review Assumptions 

 

This wastewater treatment system review is based on the following general assumptions. 

• We have assumed that 100% of the organic nitrogen measured in the total Kjeldahl 
nitrogen (TKN) test hydrolyzes to form ammonia-nitrogen (NH3-N). 

• A 10% removal across the primary clarifier section is assumed. 

• The minimum wastewater system operating temperature of 15 deg C is maintained in 
the treatment sections throughout the operating season 

• The specific BOD removal rates used by Seprotech in the design calculations are valid 
for their systems based on their experience with arctic installations.. 

 

Biological System Design Basis  

The design basis for the Mary River wastewater treatment system was developed by Seprotech 
in 2007. The subsequent system design was required to produce treated effluent that would 
meet the regulated requirements established by the Nunavut Water Board (NWB). A summary 
of regulatory requirements specified in Baffinland’s NWB Licence No. 2BB-MRY0710 are listed 
in Table 1. 

 Table 1: NWB Sewage Discharge Requirements 

   Maximum Average 

Parameter Units Concentration 

BOD5 mg/L 30 

Total Suspended Solids (TSS) mg/L 35 

Faecal Coliform CFU/100mL 1000 

pH - 6.5-9.0 

Oil and Grease - No visible sheen 

Acute Toxicity - Non acutely toxic* 

*  Acute lethality to Rainbow Trout, Oncorhynchus mykiss (as per Environment Canada’s Environmental Protection Series 

Biological Test Method EPS/1/RM/13); and Acute lethality to Daphnia magna (as per Environment Canada’s Environmental 

Protection Series Biological Test Method EPS/1/RM/14).  

Although the limits do not specifically identify the effluent ammonia concentration, the 
requirement for acute toxicity testing provides an inherent effluent ammonia limit. Work 
completed by Knight Piesold and North/South Consultants Inc. in 2007 (Wastewater 
Management Plan) and confirmed in recent study (Section 10 of the revised Wastewater 
Management Plan herein), showed that effluent toxicity is generally expected to occur at 
ammonia-nitrogen concentrations above 15 mg/L.  

A rotating biological contactor (RBC) was selected for treatment of the Mary River domestic 
wastewater and was commissioned in January 2008.  During 2008, effluent quality did not 
consistently meet the criteria identified in Table 1, and hence did not permit discharge of treated 
effluent to the receiving environment.   
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AMEC Geomatrix completed a review of the original design basis used by Seprotech for the 
BIM system. The estimated hydraulic and organic loading rates are identified in Table 2. 

 Table 2: Mary River RBC Design Basis 

Parameter Units MR Design Basis 

 BOD5  mg/L
 

519
1 

TSS mg/L
 

519
1 

TKN mg/L 65
1 

People in camp - 150
2 

Water Consumption L/person/day 225
3 

Daily Average Flow m
3
 33.75

 

1. Estimated by Seprotech using Table 10-4: Characteristics of Basic Wastewater Categories “Cold Regions Utilities 
Monograph” Third Edition,1996 assuming “moderately diluted wastewater” 

 2. Estimation provided by BIM in July 2008. 
3. Estimated by Seprotech using Table 10-3: Typical Quantities of Sewage Flow , Item 2 ”Construction camps”, 
“Cold Regions Utilities Monograph”, Third Edition 1996 

 

Using the data from Table 2, the resulting mass loadings were calculated and are summarized 
in Table 3.  

   Table 3: Mary River RBC Design Basis Mass Loading  

  Mass Loading Rates Mass Loading Rates 

Parameter (mg/L)  (g/day)  

 BOD5 519
 

17,517 

TSS 519
 

17,517 

TKN 65
 

2,194 
      

 

This loading data was used by Seprotech to design and develop the system as installed at the 
Mary River Camp. From a review of Wastewater Management Plan for Mary River and Milne 
Inlet Camp Sites (September 2007), Seprotech used typical published RBC design parameters 
to determine the size of the system. For general background, it is important to understand that 
RBC design is based on hydraulic and organic loading rates across a surface area and that 
increases or decreases in surface area increase the fundamental treatment capacity of the 
system.  The variability in surface area is provided by the configuration of the media (spacing 
and diameter) and promotes biofilm growth. The biofilm is responsible for removal of organic 
and nutrient constituents. Once the sludge reaches a certain thickness it sloughs off of the 
media for removal. 
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AMEC has reviewed the design parameters used by Seprotech against accepted published 
values and have summarized this review in Table 4. 

 

Table 4: Comparison of Typical Design Parameters 

  

 Design Information on 
Rotating Biological 

Contactors, EPA Design 
Manual No. 600

1 

Metcalf and Eddy, 
Wastewater Treatment 

and Design, 4th 
Edition

2
 

Mary River 
Design by 
Seprotech 

   Minimum Maximum Minimum Maximum Design 

Hydraulic Loading m
3
/m

2
*d 0.01 0.04 0.03 0.08 0.014 

           

Organic Loading  
g sBOD5/m

2
*d   2.5 8 9.4 

g tBOD5/m
2
*d   17 5 16 19.3 

           

Maximum 1st Stage  g sBOD5/m
2
*d 5 17 12 15 16 

Organic Loading g tBOD5/m
2
*d 10 31 24 30 32 

           

NH3 Loading g N/m
2
*d 0.75 1.5 0.75 1.5 1.45 

       

Hydraulic Retention  Hours 1.5 4 1.5 4 4 

       

Effluent tBOD5 mg/L 7 15 7 15 10 

Effluent NH4-N mg/L <2 <2  <2 <2 <2 

       

 

Review of published design data suggests that the hydraulic capacity of the Mary River RBC is 
conservative (0.014 m3/m2/day used for design compared with published values of 0.01 to 0.08 
m3/m2/day), however a recycle stream of 200% or 68 m3/day is employed to re-oxygenate the 
influent water which results in a total hydraulic loading of approximately 0.042 m3/m2. This is still 
in the mid-range of published values. Since the primary treatment tank has been designed to 
accommodate the internal recycle flow of 68 m3/day it is expected that the system will perform 
as intended at the maximum average daily design flowrate of 33.75 m3/day. 

The organic loading capacity of the system was designed using 19.3 g tBOD5/m
2/day The 

maximum 1st stage loading rate was calculated using a rate of 31 g tBOD5/m
2/day which agrees 

with the maximum value published in Metcalf and Eddy of 30 g/m2/day. The design calculations 
identify that 509 m2 of media are required to prevent first stage overloading and it is suspected 
that the 495m2 installed in the first stage may have been due to physical equipment constraints. 
If treatment issues arise due to overloading of the first stage, installation of a small bypass to 
the second stage will reduce the loading to be within acceptable ranges. An overloaded first 
stage, where loading rates are consistently at or above design rates, may experience reduced 
treatment efficiency during peak loading which would likely result in increased effluent 
concentrations.  
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The total nitrification area available is 1527 m2. The design ammonia loading rate is below the 
maximum published removal rates of 1.5 g/m2/day and the calculated surface area required to 
produce an effluent ammonia concentration of 2 mg/L is 1509 m2.   

Efficient nitrification requires removal of BOD5 to 30mg/l in order for nitrifying bacteria to thrive. 
At maximum loading rates, any reduction in BOD5 removal efficiency will limit the surface area 
available for nitrification and could result in increased ammonia concentrations in the effluent.  

A summary of the installed design is summarized in Table 5 

  Table 5: Mary River Design 

  Units Design 

Daily per capita consumption L/person/day 225 

Mary River Staff on-site people 150 

Flowrate m
3
/day 33.75 

      

BOD5 Concentration mg/L 519 

BOD5 after primary clarifier (10% removal) mg/L 467 

Total Organic Removal Area Required m
2
 817 

Total Organic Removal Area Actual m
2
 817 

      

1st Stage Area Required m
2
 508.5 

1st Stage Area Actual m
2
 495 

      

Nitrogen (TKN) Concentration mg/L 65 

Total Nitrification Area Req'd m
2
 1526 

Total Nitrification Area Actual m
2
 1527 

      

Total Surface Required m
2
 2343 

Total Surface Area Actual m
2
 2344 

 

In summary, although the system has been designed to operate within published loading 
criteria, little flexibility or safety factor has been designed into the system. It is possible that 
small changes in wastewater characteristics will have a significant impact on treatment 
efficiency, particularly the ability of the system to nitrify ammonia. 

 

2008 Operating Treatment Capacity 

Two independent sets of data were gathered during the 2008 operating season. One set of data 
was gathered by BIM staff while another was collected by Seprotech during a review of the 
treatment system during late spring 2008 

Analytical wastewater treatment data, staffing records and monthly sewage effluent quantities 
gathered from BIM record data have been summarized to develop an “MR 2008 Average” data 
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set consisting of annual averages, although data from January 2008 was not included in the 
average due to unrepresentative start-up conditions. The August 2008 data was also not 
included in the average, because of sludge removal activities that occurred near the time of the 
sampling event. The data generally shows that the nitrogen influent concentrations in 
wastewater were double what was expected but other parameters were generally consistent 
with the original design basis. 

Lab analysis data from the Seprotech 2008 review provided representative average wastewater 
concentrations measured during the course of their late spring 2008 sampling program. The 
average data presented in the Seprotech report has been identified as the “2008 Seprotech 
data set for the purposes of this technical memorandum. The data collected by Seprotech 
between May 5 and June 8 2008 was during a period with an increased average number of staff 
on-site (182 compared with 150 as used for the design basis).  

AMEC’s review indicates that the 2008 Seprotech data is an accurate representation of the 
loadings on-site. This is due in large part to the sampling intensity during Seprotech’s spring 
2008 monitoring program and the larger-than-usual number of samples that were collected 
during that time. 

Table 5: Actual 2008 Measured Wastewater Loading Data 

Parameter Units 

Design Basis 
(Table 2) 

2008 
Seprotech 

Data,  

MR 2008 
Average

1
 Data, 

Baffinland 

BOD5  mg/L
 

519
1
 664 520

 

TSS mg/L
 

519
1
 500 225

 

TKN mg/L 65
1
 125 135

 

People in camp - 150 182 160
 

Water Consumption L/person/day 225
3
 143 138

 

Daily Average Flow m
3
/day 33.75 26 26 

1
Average for 2008 operating period excluding Jan 2008 (start-up) and August 2009 (sludge removal event) data 

A review of the average values from the two data sets against the design basis data identifies 
significantly lower flowrates than estimated in the design basis (26 m3/day compared with 33.75 
m3/day in design basis). It is suspected that the daily habits of camp crews have impacted the 
overall flowrates to the wastewater treatment system in that some flows of dilute wastewater 
have not been entering the system. The higher concentration material has continued to enter 
the system which has resulted in overall wastewater concentrations that are higher (particularly 
nitrogen) than in the original design basis.  
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The resulting mass loading rates as outlined in Table 6 were similar to design mass loading 
rates although TKN loading was higher than original estimates.  

Table 6: 2008 Actual Mass Loading 

    Mary River Average Loading 

Parameter Units Design Basis 

Actual 2008 
Operating Data 

Seprotech  

People -  150 182 

Water Consumption L/person 225 143 

Daily Flow m
3
/day 33.8 26.0 

BOD mg/L 519 664 

  g/day/person 116.8 95.0 

  g/day 17,516 17,281 

TSS mg/L 519 500 

  g/day/person 116.8 71.5 

  g/day 17,516 13,013 

TKN mg/L 65.0 125.0 

  g/day/person 14.6 17.9 

  g/day 2194 3253 

 

The analytical data from the sampling program conducted by Seprotech in 2008 has been used 
to determine the maximum operating capacity of the installed treatment system based on the 
number of employee’s on-site.  

 

 

Maximum Operating Capacity of Current System 

It has been identified that TKN is the limiting design parameter for the current RBC system 
currently operating at Mary River. The treatment system was designed with a maximum 
ammonia loading of 2194 g/day. To produce effluent meeting the water licence criteria in the 
current RBC configuration (1 shaft, 4 stages) the recommended average number of staff on-site 
is 123 people based on per capita loading rates of 16.9 g of nitrogen/person/day that would 
provide sufficient surface area for nitrification. The operational parameters are summarized 
below. 
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Table 7: Revised Capacity and Operating Scenario  

  Units 
TKN 

Limited 

Daily per capita consumption L/person/day 143 

Mary River Staff on-site people 123 

Flowrate m
3
/day 17.6 

      

BOD5 Concentration mg/L 664 

BOD5 after primary (10% removal) mg/L 598 

BOD5 loading g/day 10525 

Total Organic Removal Area Required m
2
 545

1 

Total Organic Removal Area Actual m
2
 817 

      

1st Stage Area Required
2 

m
2
 386.2 

1st Stage Area Actual m
2
 495 

      

Nitrogen (TKN) mg/L 125 

Nitrogen loading g/day 2200 

Total Nitrification Area Required
3
 m

2
 1517 

Total Nitrification Area Actual m
2
 1527 

      

Total Surface Required m
2
 2137 

Total Surface Area Actual m
2
 2344 

      
1 based on 19,3 gBOD/m2/day 
2 based on 30 gBOD/m2/day 
3 based on 1.45 gN/m2/day 

 

Provisional Treatment Capacity 

BIM has an additional RBC component system available at the Mary River site that was 
purchased from Seprotech in 2008. The component system, which has not yet been installed, 
includes a complete, high density packaged unit designed specifically for nitrification with a total 
treatment surface area of 3038 m2.  

Specifically, the components consist of a four stage, single shaft RBC system with an effluent 
break tank. The unit is not equipped with any other tankage or treatment equipment and as a 
result will not increase the hydraulic capacity of the existing system.  The unit, however, is well 
suited for increasing the nitrification capacity of the current RBC system. 

A review of the additional component system indicates that the plates, or media, spacing in the 
first stage is much closer than in the existing system. The spacing of the media is important to 
the treatment capacity of the system since bridging of the biofilm can result in reduced treatment 
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efficiency. For this reason in particular, the new unit is not suitable for installation in parallel with 
the existing unit and can only be installed in series.  

The suggested system layout would consist of connecting the existing 4-stage Shaft #1 in series 
with the 4-stage shaft Shaft #2 for a total of two shafts and eight stages.  A summary of the 
physical layout is listed below and conceptual process flow diagrams are attached.. 

Table 8: Provisional treatment configuration 

Shaft Stage Actual Area (m2) 

1 Stage One 495 

1 Stage Two 205 

1 Stage Three 822 

1 Stage Four 822 

2 Stage Five 736 

2 Stage Six 736 

2 Stage Seven 783 

2 Stage Eight 783 

 Total Surface Area 5382 m2 

 

As part of the retrofit, AMEC suggests removing the baffle between Stages One and Two on 
Shaft #1 in order to provide sufficient first stage surface area to prevent organic overload. 

In the proposed configuration, the first four stages of Shaft #1 would be used for BOD removal 
and the remaining 4 stages on Shaft #2 would be used for nitrification. Although the additional 
RBC will not increase the existing hydraulic capacity it will allow the existing system to operate 
at maximum capacity instead of the current “TKN limited” hydraulic capacity. The maximum 
hydraulic loading would be limited by the current system hydraulic loading of 33.75 m3/day. The 
additional shaft would increase the existing treatment capacity and result in a more robust 
system capable of treating a maximum of 236 people at 143 L/person/day. The tanks, pumps, 
alum system and filter systems will not need to be upgraded as the hydraulic capacity will not 
change. 

The treatment capacity calculations are summarized in Table 9.  For the purposes of 
determining a maximum number of staff that the Mary River facility can support the sizing 
calculations were performed based on the “Actual 2008” data presented in Table 6 and 
available surface area  A surplus of 1119 m3 of treatment capacity is expected to be available 
under these conditions.  

Seprotech provided a design basis for the provisional system with peak loadings that were 
observed during their sampling program. The loading rates were calculated using a single data 
set captured during the 2008 sampling program that were approximately double the average 
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rates observed during the course of the sampling program and have been included in the final 
column of the table as “Maximum Loading”. This scenario was provided to be representative of 
potential changes in the wastewater characteristics due to future changes in work activities on-
site. As demonstrated the provisional system has sufficient capacity to accommodate process 
variations. 

Table 9: Provisional Treatment Capacity 

   Actual Observed 
Maximum 
Observed 

 Units Loading (2008) Loading (2008) 

Daily per capita consumption L/person/day 143 143 

Mary River Staff on-site people 236 234 

Flowrate m
3
/day 33.75 33.5 

        

BOD5 concentration mg/L 664 1204 

BOD5 after primary (10% removal) mg/L 598 1083 

BOD5 loading g/day 20183 36281 
Total Organic Removal Area 
Required

1 
m

2
 1046 2035 

Total Organic Removal Area Actual m
2
 2344 2344 

        

1st Stage Area Required
2 

m
2
 672 1209 

1st Stage Area Actual m
2
 700 1522 

        

Nitrogen (TKN) mg/L 125 152 

Nitrogen loading g/day 4219 5092 

Total Nitrification Area Req'd
3 

m
2
 2910 3500 

Total Nitrification Area Actual m
2
 3038 3038 

        

Total Surface Required m
2
 4183 5382 

Total Surface Area m
2
 5382 5382 

1 based on 19.3 gBOD/m2/day 
2 based on 30 gBOD/m2/day 
3 based on 1.45 gN/m2/day 

It should be noted that to avoid first stage overload using the “maximum loading” condition, 
provisions would be required to remove sufficient baffles in order to avoid first stage organic 
overload.  The physical arrangement of the plate spacing would also need to be reviewed. It is 
possible that plates would need to be removed in stage three and four on the first shaft to 
accommodate biofilm growth associated with organic removal in these stages. 

If the per capita water usage on-site increases, a resulting reduction in staff will be required to 
avoid exceeding the daily effluent volume of 33.75 m3/day. If the provisional system were to be 
installed an increase in sludge removal frequency would also be required. 







DESIGN BRIEF

                                       DATE: July 8, 2008

                       PROJECT NAME: Mary River 

1.   HYDRAULIC DESIGN:   (AVERAGE DAILY FLOW)

1 units each at 29 m3/day   =  29 m3/day   = Q

                                                                design based on a 24 hour day.

2.   INFLUENT PARAMETERS:

BOD (biochemical oxygen demand)  = 1204 mg/l

SS (suspended solids)           = N/A mg/l

TKN = 152 mg/l

Phosphorus = N/A mg/l

           

3.   TREATED EFFLUENT QUALITY:

BOD (biochemical oxygen demand)  = 20 mg/l

SS (suspended solids)           = N/A mg/l

NH3-N = 2 mg/l

Phosphorus = N/A mg/l

4.   R.B.C. SURFACE AREA REQUIRED  (AO):

           a)  Removal in Primary Settling Tank (P.S.T.)

                             Primary BOD Removal  = 10% (Ref.1)

                           Primary Tank. Eff. BOD  = 1204 mg/l  x 90%

                                                 to RBC         = 1083,6 mg/l

           b) RBC BOD Loading.

Applied Load    = 1083,6 mg/l  29 m3/day

30,88 kg BOD/day

           c)  Area  required to reduce BOD to 20 mg/l (AO)

Applied Load = 30,88 kg BOD/day 30,88 kg BOD/ day

For 20 mg/l*         use 1,29 kg/day/100 m2

2394 m2       (*in a nitrification application, reduce 

BOD to 30 mg/l, the nitrification

           d)  NH3-N to be removed

                           (Assume Organic Nitrogen is converted to Ammonia NH3)

Removed to 5 mg/l            = 152 less 5 times 28 500 litres/day

= 4,19 kg/day        = 9,22 lb/day

Area Required to reduce NH3-N to 5 mg/l

= 4,19 kg/day                  over 0,147 kg NH3-N/day/100 m2                 (Ref. 12)

= 2850 m2             =

Residual NH3-N to be removed

below 5 mg/l = 5 mg/l              less 2 mg/l       times 28 500 litres/daybelow 5 mg/l = 5 mg/l              less 2 mg/l       times 28 500 litres/day

= 0,086 kg/day

Area Required to reduce NH3-N to 2

= 0,086 kg/day                  over 0,089 kg NH3-N/day/100 m2                 (Ref. 12)

= 96 m2             =

Total Nitrification Area Required = 2946 m2             = (Ref. 12)

   TABLE # 2 - Brenner

Req'd NH3-N Removal

           e)  Total Surface Media Required concentration Rate

Total Surface Media Required = 5340 m2           (kg/day/

(mg/l) 100m2)

1 0,037

1,5 0,061

2 0,089

2,5 0,110

3 0,123

3,5 0,135

No temperature 4 0,147

correction required 4,5 0,147

Refs. 13,14,&15 5 0,147

           f)  Staging

Hydraulic Loading 5,30 L/d/m2                  

B.O.D.post primary 30,88 kg BOD/day            

Media req'd(B.O.D) 2 394 m2

Media req'd(nitrfct'n) 2 946 m2

Total req'd 5 340 m2

Min req'd to prevent 1st st. overload 996 m2

Min req'd to prevent 2nd st. overload 582 m2

ACTUAL AREA (m2)

First Bank 495

Second Bank 205

Third Bank 822

Fourth Bank 822

Fifth Bank 736

Sixth Bank 736

Seventh Bank 783

Eighth Bank 783

TOTAL 5 382

Minimum First Stage Media Area

Maximum loading to prevent first stage overload = 3,1 kg/day/100 m2           

= 30,88 kg of post primary BOD/day divided by max. loading times 100 m2

= 996 m2 

                  BOD remaining for 2nd Stage = 18,03 kg/day        

        Minimum Media 2nd Stage  = 582 m2                
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Appendix E.1 

 

RBC Wastewater Treatment Inspection Logs 



 DATE:  
 

MARY RIVER N70 RBC WASTEWATER TREATMENT INSPECTION LOG 
 

Submit daily the completed log to Baffinland Camp Manager   
 

 
System Performance Checks 
 Yes No N/A Corrective Action Taken 
 

Are there any alarms?           
 

Are ice and other obstructions removed from doorway?           
 

Are ice and other obstructions removed from ventilation ports?           
 

Are influent, effluent & RBC vent heat trace warm?           
 

Are the floats clear of debris?           
 

Are the UV lights operating?           
 

Are all the pumps set in auto?           
 

Is there more than 2” of foam on PST? (Skim it clean)           
 

Wipe grease off of bearings?           
 

Lube oil level at top of chain?           
 

Is bacteria growing on walls of FST & lift station           
 
UV Lamps: Intensity:  Sheaths require cleaning?: Yes  No  Intensity after cleaning:  
 

Sodium Hypochlorite: Pump stroke:  Stroke percent:  Volume remaining:  Batch Mixed?  
         

Alum: Pump stroke:  Stroke percent:  Volume remaining:  Batch Mixed?  
 
Process Performance Checks 
 Value Unit Acceptable Range  Corrective Action Taken 
pH    None Minimum 7.6   
          

24 hour Total Flow Rate    Litres Maximum 33,750 L   
 Temperature    °C Minimum 17°C   
          

PST sludge level    Feet Maximum depth = 2’                                     PST sludge pumped  

        Odour    Smell Musty   
          

Colour on primary disk    Colour Medium brown   
          

Colour on secondary disk    Colour Medium brown   
          

Colour on final disk    Colour Medium brown   
 Effluent Clarity Test    Solids Clear – No solids   
 Adjustments/Corrective Action/Comments (Document if instructions provided by 3

rd
 party):  

 
 
 

Chemical Performance Checks: Monday Operator Analysis Completed        UV light Cleaned   

     Influent Value Unit Maximum Limit Effluent Value Unit Acceptable Range 
pH  None  pH  None 6.0 to 9.5 
 
 

 
 

 
 
 

 
  

Temperature  °C  Temperature  °C N/A 
 

 
 

 
 

 
  

COD  mg/L  COD  mg/L N/A 
 

 
 

 
 

 
  

TSS  mg/L 490 TSS  mg/L Maximum 35 mg/L 
 

 
 

 
 

 
  

TKN  mg/L 65 TKN  mg/L N/A 
 

 
 

 
 

 
  

TP  mg/L 10 TP  mg/L N/A 
 

        Monthly Lab Sample Taken by Technician:             Check box to indicate sample taken   

 Weekly Ops PM checklist complete on Monday  Monthly Ops PM checklist complete 1
st

 day of the month  

 Adjustments/Corrective Action/Comments (Document if instructions provided by 3
rd

 party):  
 
 
 
 

OPERATOR (please print):  SIGN OFF:  



 DATE:  
 

MARY RIVER N30 RBC WASTEWATER TREATMENT INSPECTION LOG 
 

Submit daily the completed log to Baffinland Camp Manager   
 

 
System Performance Checks 
 Yes No N/A Corrective Action Taken 
 

Are there any alarms?           
 

Are ice and other obstructions removed from doorway?           
 

Are ice and other obstructions removed from ventilation ports?           
 

Are influent, effluent & RBC vent heat trace warm?           
 

Are the floats clear of debris?           
 

Are the UV lights operating?           
 

Are all the pumps set in auto?           
 

Is there more than 2” of foam on PST? (Skim it clean)           
 

Wipe grease off of bearings?           
 

Lube oil level at top of chain?           
 

Is bacteria growing on walls of FST & lift station           
 
UV Lamps: Intensity:  Sheaths require cleaning?: Yes  No  Intensity after cleaning:  
 

Sodium Hypochlorite: Pump stroke:  Stroke percent:  Volume remaining:  Batch Mixed?  
         

Alum: Pump stroke:  Stroke percent:  Volume remaining:  Batch Mixed?  
 
Process Performance Checks 
 Value Unit Acceptable Range  Corrective Action Taken 
pH    None Minimum 7.6   
          

24 hour Total Flow Rate    Litres Maximum 33,750 L   
 Temperature    °C Minimum 17°C   
          

PST sludge level    Feet Maximum depth = 2’                                     PST sludge pumped  

        Odour    Smell Musty   
          

Colour on primary disk    Colour Medium brown   
          

Colour on secondary disk    Colour Medium brown   
          

Colour on final disk    Colour Medium brown   
 Effluent Clarity Test    Solids Clear – No solids   
 Adjustments/Corrective Action/Comments (Document if instructions provided by 3

rd
 party):  

 
 
 

Chemical Performance Checks: Monday Operator Analysis Completed        UV light Cleaned   

     Influent Value Unit Maximum Limit Effluent Value Unit Acceptable Range 
pH  None  pH  None 6.0 to 9.5 
 
 

 
 

 
 
 

 
  

Temperature  °C  Temperature  °C N/A 
 

 
 

 
 

 
  

COD  mg/L  COD  mg/L N/A 
 

 
 

 
 

 
  

TSS  mg/L 490 TSS  mg/L Maximum 35 mg/L 
 

 
 

 
 

 
  

TKN  mg/L 65 TKN  mg/L N/A 
 

 
 

 
 

 
  

TP  mg/L 10 TP  mg/L N/A 
 

        Monthly Lab Sample Taken by Technician:             Check box to indicate sample taken   

 Weekly Ops PM checklist complete on Monday  Monthly Ops PM checklist complete 1
st

 day of the month  

 Adjustments/Corrective Action/Comments (Document if instructions provided by 3
rd

 party):  
 
 
 
 

OPERATOR (please print):  SIGN OFF:  
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Model N70 – Mary River Camp 
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NOTICE 

The enclosed materials are considered proprietary of Seprotech Systems Inc. No assignments either implied or 

expressed, of intellectual property right, data, know how, trade secrets or licenses of use thereof are given. All 

information is provided exclusively to the addressee for information purposes and is not to be reproduced or 

divulged to other parties, nor used for manufacture or other means or authorize any of the above, without the 

express written consent of Seprotech Systems Inc. The acceptance of this document will be construed as an 

acceptance of the foregoing conditions. 

 



Seprotech Systems Incorporated 

2378 Holly Lane, K1V 7P1 

Ottawa, Ontario, Canada  

Telephone (613) 523-1641 

Fax (613) 731-0851 

             

                       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTICE 

The enclosed materials are considered proprietary of Seprotech Systems Inc. No 

assignments either implied or expressed, of intellectual property right, data, know how, 

trade secrets or licenses of use thereof are given. All information is provided exclusively to 

the addressee for information purposes and is not to be reproduced or divulged to other 

parties, nor used for manufacture or other means or authorize any of the above, without the 

express written consent of Seprotech Systems Inc. The acceptance of this document will be 

construed as an acceptance of the foregoing conditions. 
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IMPORTANT:  READ THIS INSTALLATION PROCEDURE PRIOR TO START-UP. 

 

 

1.0  SITE INSTALLATION OF ROTORDISK


 SEWAGE TREATMENT PLANTS: 

 

1.1  (applies to Steel Tankage only) 

 

 

When there is a complete ROTORDISK


 unit supplied, site preparation is as follows: 

 

A level concrete or well-compacted gravel base is to be supplied by Customer/Contractor. 

 

Unit to be lifted only at lifting points by use of hooks and spreader bars. 

 

All anchoring and levelling of ROTORDISK


 on site to be done by customer/contractor.  Check 

alignment of shaft and sprockets and clearances of couplings where applicable prior to start-up, 

failure to do so may void manufacturer's warranty.  Refer to this ROTORDISK


 manual for 

details.  If required, the contractor must perform levelling. 

 

All hydraulic piping, to and from the unit, is to be supplied and installed by customer/contractor. 

 

All input electric and hydro hook-ups to be done by customer/contractor to local governing 

regulations and a signed approval sent to SEPROTECH SYSTEMS INCORPORATED. Under 

no circumstances must electrical connections, junction boxes or equipment pertaining to the 

electrical function of the unit be installed in the ROTORDISK


 tank. 

 

SEPROTECH SYSTEMS INCORPORATED GROUP INC. will supply a man on-site to assist 

customer/contractor at a specified rate and at customer/contractor discretion. 

 

If unit is not shipped completely assembled assembly instructions and drawings will be supplied. 



IMPORTANT:  READ THIS INSTALLATION PROCEDURE PRIOR TO START-UP. 

 

1.2 - (applies to Concrete Tankage for ROTORDISK


 only) 

 

If the ROTORDISK unit supplied is to be encased in concrete tankage, the site preparation is 

as follows: 

 

The unit is lowered into the concrete tankage, the pipe at the end of the unit is placed into the 

opening of the intermediate wall between the primary and final settlement chambers and lowered 

onto the anchor bolts (contractors supply). 

 

Unit to be lifted only at lifting points by use of hooks and spreader bars. 

 

All anchor bolts (contractors supply) should be correctly located in concrete in a vertical 

position.  In addition, all bolts should include a levelling nut. 

 

All anchoring and levelling of ROTORDISK on site to be done by customer/contractor.  When 

the unit is set onto the anchor bolts in the concrete tank, it must be levelled to a slope of no more 

than 3/4” in 20’ along the length.  The unit is then centred in the tank and completely bolted 

down. 

 

After the unit has been bolted down, check alignment of shaft and sprockets and clearances of 

couplings where applicable prior to start-up, failure to do so may void manufacturer's warranty.  

Refer to this ROTORDISK manual for details.  If required, the contractor must perform 

levelling. 

 

All hydraulic piping, to and from the unit, is to be supplied and installed by customer/contractor. 

 

All input electric and hydro hook-ups to be done by customer/contractor to local governing 

regulations and a signed approval sent to SEPROTECH SYSTEMS INCORPORATED.  Under 

no circumstances must electrical connections, junction boxes or equipment pertaining to the 

electrical function of the unit be installed in the ROTORDISK tank. 

 

SEPROTECH SYSTEMS INCORPORATED will supply a man on-site to assist 

customer/contractor at a specified rate and at customer/contractor discretion. 



If unit is not shipped completely assembled assembly instructions and drawings will be supplied. (As 

shown) 

 

                                  
Figure a - ROTORDISK



 tank outlet through intermediate wall between settlement tank chambers. 

 

 

 

 

 

 

 

                                       
Figure b - anchor bolt detail for ROTORDISK



 tank. 

 



 

1.3 - DIRECTION OF SHAFT ROTATION 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

The direction of shaft rotation should be such that disks mounted on shaft will enter water on the side 

where inlet to "Rotorzone" is located.  The electric motor driving the shaft should be wired 

accordingly. 

 

 

 



 

1.4 - DISSOLVED OXYGEN (D.O.) RECYCLE for ROTORDISK
® 

 

1.4.1 Recycle buckets are mounted on the last stage of the ROTORDISK
®
. These buckets 

rotate at the same speed as the disks.  See the attached elevation view of the recycle 

buckets and trough on the Rotorzone tank. 

 

1.4.2 As the disks rotate, the buckets scoop-up treated wastewater.  As this wastewater falls 

into the recycle trough, it is exposed to the atmosphere, where it absorbs fresh oxygen.  

The wastewater then cascades on one side of the trough through a narrow steel channel 

and mixes back with the contents of the Primary Clarifier, thereby introducing fresh 

dissolved oxygen in the Primary Clarifier.  See the section of diskbank assembly 

showing buckets and recycle trough. 

 

1.4.3 The set-up described above is comprised of the recycle buckets and recycle trough, is 

what we term as our D.O. re-circulation device.  This is especially advantageous to 

preventing septic conditions from occurring in the Primary Clarifier in small flow or low 

flow situations. 

 

1.4.4 It is important to measure the actual recycle rate on the ROTORDISK
®
. This data is 

compared to our theoretical recycle rate designed. This is advantageous prior to 

connecting and setting-up for service.  Using a container (5 gallon bucket is ideal) and a 

stopwatch, record the water flowing out of the effluent channel of the recycle trough.  

Make 3-5 readings, and report this data to SEPROTECH SYSTEMS INCORPORATED 

for future reference. 

 

                                  
 



1.5 - SUMMARY OF OPERATION 

 

(ROTORDISK
®
 systems designed for BOD/SS/Ammonia/Nitrate removal) 

 

A). The sewage plant (as supplied by SEPROTECH SYSTEMS INCORPORATED) is 

comprised of five (5) main components: the primary settling tank, the RBC tank, the 

denitrification tank, the secondary settling tank and the multi-media filters. 

 

B). The RBC tank is the aerobic section of the treatment plant divided into four (4) stages. 

  

Raw sewage is pumped and/or gravity flows into the primary settling tank (PST).  When the 

sewage is pumped into the plant, pumping must simulate conditions encountered in gravity fed 

systems. Indeed, over a 24-hour period, the plant is designed to handle a flow rate corresponding 

to the Average Daily Flow (ADF) and can accommodate for two Peak Daily Flow (PDF) periods 

of two (2) hours per day. Each PDF event can be at a maximum of three times ADF. 

 

In the PST, sedimentation separates heavy solids from the bulk of the liquid and the supernatant 

enters the aerobic section through the inlet slot located at the front section of the RBC tank. 

 

The aerobic section is made up of four stages.  The 1st stage is mounted on one common shaft. 

This 1st stage is comprised of one (1) to three (3) disk banks.  The normal colour of the bacteria 

in the 1st stage is dark brown.  This is the stage where most of the BOD removal by biological 

oxidation occurs.  The succeeding 2nd, 3rd, and 4th stages are mounted on the rest of the shaft or 

another common shaft.  Each stage has one (1) to three (3) disk banks.  It is in the 2nd stage that 

further BOD is removed, and nitrifying bacteria (those which convert ammonia (NH3) in the 

form of ammonium ions (NH4
+
) into nitrite (NO2

-
) and, ultimately, nitrate (NO3

-
)) start to 

predominate in the 3rd and 4th stages.  The 4th and last aerobic stage has recycle buckets that 

introduce both fresh dissolved oxygen into the primary settling tank and nitrifying bacteria 

present in the recycled water. 

 

The rotation of the disks in and out of the water provides a mean of air and heat transfer from the 

ambient air to the water. The transfer of air to the water is important for aerobic bacteria to 

remove BOD and ammonia. The transfer of heat to the water is important to maintain the water 

at an optimum temperature of 15 °C and above such that BOD and ammonia removal rates by 

the bacteria are maximised (removal rates are a function of the water temperature). Because 

maintaining a temperature that provides acceptable removal rates is important to the process, 

RBC’s are installed indoors and ambient air is maintained at 15 °C and above. 

 

C). The media in the denitrification section is completely submerged since denitrifying bacteria 

convert nitrate (NO3
-
) to nitrogen gas (N2) in an anoxic (i.e., in the absence of dissolved 

oxygen (DO)) environment. 

 

(Text missing pending completion of patent application process.) 

 

The denitrification section is comprised of two stages separated by a baffle. An equal amount 

of media is provided in both stages. 

 



D). Partially treated water from the denitrification section then enters the secondary settling tank. 

 Sloughed off biomass from the disks and media bundles and other suspended solids is further 

settled in this chamber. 

 

E). The partially treated water is then fed to three (3) multi-media filters using one of two (2) 

submerged pumps. The purpose of these filters is to further reduce the concentration of 

suspended solids in the final effluent. 



2.0 - ROUTINE VISUAL CHECKS ON PHYSICAL AND BIOLOGICAL FUNCTIONING OF 

ROTORDISK
®
 & DESCRIPTION OF TREATMENT PROCESS 

 

ROTORDISK
®
 sewage treatment plants have three major steps in the purification process.  In the 

primary settling tank, gross solids separate from the flow by either sinking or floating.  In the 

Rotorzone, dissolved pollutants are broken down to simple, non-pollutant compounds by the 

bacteria ("biomass") which grows on the rotating disks.  The final settling tank permits gravity 

separation of spent biological growth, which continually sloughs off the disks in the Rotorzone 

preceding it. 

 
 

2.1 - PRIMARY SETTLING TANK (PST OR PRIMARY "CLARIFIER") 

 

The accumulation of floating scum on the surface of the primary clarifier is normal.  It is 

proportional to the accumulation of settle-able solids at the bottom of the tank.  Periodic 

(9-12 months) removal of sludge at the bottom of the tank is required for proper operation of the 

Unit. 

 

If no sludge measuring device is available, the accumulation of 9"-12" depth of scum on the 

surface is a good indication that it is time to remove the accumulated deposits of sludge from the 

bottom of the tank(s). 

 



 

2.2 - ROTORZONE 

 

The Rotorzone is subdivided into four sections, with disk banks in each.  The wastewater first 

enters the Rotorzone in the section marked "1" in the sketch (furthest away from the inlet to the 

plant).  The flow then proceeds through sections 2, 3, and 4 before entering the denitrification 

zone. 

 

The accumulation of biological growth will be greatest in section 1, and gradually decrease 

through subsequent sections.  Generally, the growth will be thick, and often filamentous 

("stringy"), in section 1, becoming thinner and more compact through sections 2-4. 

 

The colour of the growth will typically be dark brown to black in Section 1.  Some grey growth 

may also be noticed, depending on the relative load and type of wastewater being treated.  

Growth in sections 2-4 will typically vary from medium brown to a light brown or tan growth in 

section 4. 

 

In a well-functioning unit with the appropriate feed of wastewater, there will be an earthy, 

humus-like ("musty") smell inside the unit.  A substantial sour, "sewage" smell may be an 

indication of sub-optimal conditions in the treatment process. 

 

 

2.2.1 - ‘BATHTUB RING’ 

 

The wastewater flows by gravity within a ROTORDISK
®

 Plant thus the water level is relatively 

constant.  Changes in water level of 1" to 2" are not unusual due to surge flows entering the unit. 

 The evidence of this is a ‘bathtub ring’ 1" - 2" above the normal level.  A ‘bathtub ring’ higher 

than this suggests that partial or complete flooding of the unit has occurred since the last check.  

If so, the (gravity or pump) discharge system should be checked for blockages or mechanical 

malfunction. Another condition which can lead to the level of water rising to greater levels than 

1” – 2” is if the plant is fed by pumps that exceed the design limits of the plant (i.e., ADF over a 

period of 24 hours including a maximum of two (2) PDF events no longer than 2 hours each). 

 

 

2.3 – ACETIC ACID INJECTION SYSTEM 

 

One of the most important building blocks of life is carbon. The bacteria responsible for 

denitrification need carbon in an organic form to grow and thus convert nitrate to nitrogen gas. 

Most soluble organic carbon (often measured in terms of Biochemical Oxygen Demand or BOD) 

has been consumed in the aerobic section of the wastewater treatment plant and there is thus very 

little left for the denitrifiers by the time the wastewater reaches the denitrification section of the 

plant. It is for this reason that acetic acid (vinegar), an easily biodegradable organic carbon 

source, is injected at the inlet of the denitrification zone. 

 

The system provided consists in a 125 imp. gal. storage tank (φ=30”, H=49”) equipped with a 

mixer and of a dosing pump of maximum capacity 12.3 l/h mounted on a skid.  

 



The dosing pump can be controlled in either of two ways: by a 4-20 mA signal coming from the 

flowmeter located on the effluent outlet pipe (the system is programmed to be operated that way 

by default) or by a dry contact (by others) located outside SEPROTECH SYSTEMS 

INCORPORATED’s main control panel. For example, that dry contact (by others) could be 

closed when the pumps (by others) feeding the wastewater treatment plant are running and 

opened when they are not. 

 

The target dose of pure acetic acid (CH3COOH) in the water is: 175 mg/litre. Assuming that 

commercial acetic acid is at a concentration of 12% by weight, this means that the target dose of 

commercial acetic acid at the inlet of the denitrification section would be 1460 mg of 

commercial acetic acid per liter of water. At ADF (i.e., 49,000 litres per day), this corresponds to 

a dosing rate of 2.9 litres of commercial acetic acid per hour. If the 4-20 mA signal from the 

flowmeter is used to control the dosing pump (again, this is the default mode), then the actual 

dosing rate will be 3 × 2.9 = 8.7 litres of commercial acetic acid per hour one third of the time 

since the flow exiting the plant (via the flowmeter) is pumped from the FST to the multi-media 

filters at a rate of 3 × ADF = PDF (i.e., 147,000 litres per day). 

 

The average daily quantity of commercial acetic acid necessary has been estimated at 70 l/day 

(15.4 imp. gal per day) based on an ADF of 49,000 litres/day. 
 

 

2.4 – DENITRIFICATION ZONE 

 

(Text missing pending completion of patent application process.) 

 

In the denitrification zone, the media is completely submerged such that anoxic conditions (i.e., 

the absence of Dissolved Oxygen (DO) in the water) prevail and thus the denitrification process 

(i.e., the conversion of nitrate (NO3
-
) to nitrogen gas (N2)) can take place. The denitrification 

zone includes two (2) stages that are separated by a baffle. 
 

 

2.5 – FINAL SETTLING TANK (FST OR FINAL "CLARIFIER") 

 

The effluent near the outlet at the backside of the final clarifier should be relatively clear and 

colourless and relatively free of suspended matter.  Clarity can best be judged by scooping a 

small volume of the final effluent into a clear glass container.  This is particularly true of larger 

units where the depth and dark colour of the tank walls may make clarity hard to determine.  

(Note:  Although the risk of infection is very small, the wearing of rubber gloves is a rational 

safety precaution when hand-scooping the effluent for a clarity check.  This is particularly true if 

there are open cuts on the hands.) 

 

Although the final effluent itself should be relatively clear, some floating matter may accumulate 

on the surface of the final clarifier.  This is normal, and will typically be much less than the 

accumulation of floating scum in the primary clarifier. 

 

 



2.6 – FILTERS FEED PUMPS LOGIC AND LEVELS IN THE FST 

 

The level in the FST is controlled in the following manner: 

 

- Level Switch Low (LSL or float #1): both filter feed pumps (each of capacity = 3 × ADF) 

stop when this level is reached; 

- Level Switch High (LSH or float #2): lead filter feed pump starts when this level is reached; 

- Level Switch High High (LSHH or float #3): lag filter feed pump starts (lead filter feed pump 

is maintained in operation) and an alarm goes off when this level is reached (i.e., the alarm 

light is activated); 

- Overflow: the FST is equipped with an outlet that can be connected directly to the storm 

sewer in the exceptional case that the plant is overflowed (piping between this outlet and the 

storm sewer is out of SEPROTECH SYSTEMS INCORPORATED’ scope of supply). 

 

 

2.7 – POST FILTRATION SYSTEM 

 

The clarified water is pumped from the FST to three multi-media filters operating in parallel. 

The purpose of these multi-media filters is to reduce further the concentration of suspended 

solids in the treated wastewater. 

 

The three filters operated in parallel are designed to treat peak low rates (PDF) of 3 times the 

design average daily flow (ADF) and are fed at this flow rate since each filter feed pump also has 

a capacity of PDF. 

 

Each of the three filters is filled with anthracite, sand and garnet with gravel underbedding. The 

water is filtered from top to bottom of each filter with the coarser filtration media placed on top 

and the finer on the bottom of the filter. Each vessel is made of fibreglass. In normal operation 

(i.e., when all 3 filters operate in parallel), the filtration velocity is about 10 m/h on each filter. 

 

A backwash of one of the three filters is performed approximately every 4 hours. The filters are 

backwashed alternately, i.e., filter no. 2 gets backwashed approximately 4 hour (exactly 4 hours 

+ the time it takes to backwash and rinse a filter) after filter no. 1 gets backwashed and filter 

no. 3 gets backwashed approximately 4 hour after filter no. 2 gets backwashed. These operating 

parameters are adjustable on the plant’s main control panel (see Section 2.9). When a backwash 

occurs, the water pumped at PDF from the FST is fed to two of the filters and the filtrate from 

these is used to backwash the third filter from bottom to top (inverse direction than in filtration 

mode). The two filters used to produce the filtrate operate at velocities of approximately 15 m/h 

while the third filter gets backwashed at a velocity of approximately 30 m/h. 

 

The filtration system is controlled by the main control panel for the plant. The automatic 

diaphragm valves installed on the filtration unit are pneumatic and are thus opened and closed 

using compressed air. A compressor is provided with the plant. The compressed air transits 

through a filters solenoid valves panel. 

 

 



2.8 – MONITORING OF DISCHARGE FLOW RATE 

 

The plant is equipped with a magnetic flow meter located on the clean effluent’s discharge pipe. 

This instrument is equipped with a counter that allows tracking of the total volume of clean 

effluent discharged by the plant. As mentioned in paragraph 2.3, the flow meter is also used to 

control the injection rate of acetic acid. A thermal chart recorder was also provided in order to 

produce hardcopies of the flow measurements taken by the flowmeter. 

 

 

2.9 – OPERATING PARAMETERS ADJUSTABLE ON THE CONTROL PANEL 

 

The following operating parameters were set as default in the Programmable Logic Control 

(PLC) panel provided with the plant but are adjustable within the ranges shown below. Making 

changes and adjustments to the default plant’s operating parameters requires a good 

understanding of the wastewater treatment process and should therefore only be performed by 

qualified and trained staff. Please contact SEPROTECH SYSTEMS INCORPORATED if 

assistance is needed to optimise the operation of the plant. 

 
T1 T2 T3 T4 T5  

Time between 

backwashes 

Time for a 

backwash 

Time for rinse Time between 

sludge pumping 

Time for sludge 

pumping 

Factory Setting 4 h 10 min 5 min 1.0 h 0.25 min 

Minimum 1 h 5 min 2 min 0.5 h 0.10 min 

Maximum 18 h 30 min 30 min 12.0 h 1.00 min 

 

 

2.10 - FREQUENCY OF INSPECTION 

 

Visual checks every week should be sufficient. However, for better preventative maintenance of 

the wastewater treatment plant and thus the capital investment, a daily walk through is often the 

preferred frequency of visit.  Many owners prefer the visual and audible (look and listen) walk 

through. A standard operator checklist should be prepared and used by the person responsible for 

periodic maintenance of the plant at every visit. SEPROTECH SYSTEMS INCORPORATED 

can assist in preparing such checklist upon request. 

 

The acetic acid storage tank should be topped off every time the plant is being visited. 

 

The pressure loss on every filter should also be controlled. Two pressure gauges were provided 

for this purpose, one on the inlet pipe and one on the outlet pipe of each filter. The pressure drop 

across a filter shouldn’t exceed 15 PSI. If it does even after a filter has been backwashed, the 

frequency and/or duration of backwashes should be increased. 

 

  

3.0 - STANDARD RECOMMENDATIONS AND PROCEDURES FOR SLUDGE REMOVAL 

 

3.1 - STORAGE CAPACITIES 

 



A design feature of ROTORDISK
®

, which contributes greatly to overall simplicity of the 

process, is the sizing of clarifiers to accommodate static internal sludge storage for extended 

periods.  Depending on such factors as raw wastewater solids concentrations, and design organic 

loading in a given application, maximum sludge storage levels will typically be reached in 6-9 

months of operation. 

 

This period is based on calculated rates of initial decomposition of raw and biological solids, 

and, upon operating experience, indicating the degree of auto-digestion/compacting, which 

proceeds during the storage period.  The 6-9 month period will be shortened to the extent that 

design hydraulic and waste loads are exceeded.  It will be lengthened to the extent that flows and 

waste load are less than those designed for. 

 

3.2 - DETERMINATION OF ACCUMULATED SLUDGE VOLUMES 

 

The accumulation of maximum storage capacities can be indirectly monitored through visual 

observation of the thickness of the scum blanket on the surface of the primary clarifier.  When 

the scum blanket has matured to a height of approximately 7"-10", this is a good indication that 

sludge accumulations at the bottom of both clarifiers are at or near maximum levels, and that 

sludge withdrawal is indicated. 

 

A more accurate procedure of determining sludge levels is to directly measure actual 

accumulations, and compare these to the maximum storage capacities listed on the "Details" 

section of the general arrangement drawing for the ROTORDISK
®

 model in question. 

 

A variety of sludge measuring devices is commercially available.  The two most common are the 

weighted hollow tube type, and, the (electronic) turbidity-change detector type.  The former is 

less costly, relatively easy to use, and more appropriate because of the low frequency with which 

measurements need to be made in a ROTORDISK
®

 unit. 

 

Whatever means of measuring the sludge may be selected, it must be kept in mind that the sludge 

is not a firm solids substance.  Domestic wastewater sludge is mostly trapped water and other 

liquids.  Only to determine sludge levels by "feeling" for a solid layer with a stick or pole.  The 

settled sludge is far more liquid than the surface scum, which is perhaps 30-40% solids by 

volume. 

 

Irrespective of the type of device used, sludge levels should be measured at several locations in 

each settlement tank to ensure a reasonably accurate calculation of accumulated volumes.  This 

is required since sludge accumulation levels are not uniform; being highest at the inlet ends of 

both clarifiers, and, below the slot at the bottom of the first section of the Rotorzone trough. 

 

Once an average sludge height has been determined, multiply by the surface area of the clarifier 

in question to determine the existing volume of stored sludge.  Compare to maximum design 

capacity listed on the general arrangement drawing.  If the accumulated levels equal or exceed 

design values, it is time to remove the sludge from the unit. 

 

 



3.3 - SLUDGE REMOVAL 

 

A pump-out truck of the same type that pumps out septic tanks normally does the sludge 

removal.  For smaller ROTORDISK
®

 units, the entire liquid contents of the treatment plant can 

be withdrawn.  For larger installations, the haulage contractor should be instructed to get the 

suction hose directly to the bottom of the tanks and withdraw the sludge only, while taking as 

little of the supernatant as possible.  Once the primary sludge is withdrawn from the primary 

settlement tank, the supernatant of the secondary clarifier can be transferred to the primary 

settlement tank to expose the secondary sludge.  The suction hose should be placed down at a 

multiple number of points to help ensure complete removal of accumulated sludge deposits.  

Floating surface scum should also be removed.  Haulage contractors should be given a brief 

description of the unit and its operation if they are not already familiar with it.  A particular point 

to emphasise is that the biological growth on the disks should not be washed off, but should be 

left in place.  The exception to this is if the disks have accumulated excess biomass due to sludge 

pump out being delayed past the indicated intervals. 

 

Sludge removed from the unit is normally hauled away by the pumping truck and disposed of at 

municipal facilities, or, by controlled spreading on farmland.  On-site disposal in shallow 

trenches and/or some form of on-site volume reduction (prior to export) may be feasible or 

desirable depending on the specific opportunities and limitations afforded by the site of a given 

installation. 

 

 

3.4 - POTENTIAL CONSEQUENCES OF OPERATING ROTORDISK
®
 UNITS PAST 

DESIGNATED MAXIMUM SLUDGE STORAGE LEVELS 

 

Sludge accumulations should be removed once they reach indicated maximum storage levels, 

because failure to do so could result in lowered treatment efficiency, and possibly cause serious 

damage to the structure of the Rotating Assembly and drive unit.  The potential for problems is 

as described below and depicted in the attached sketches. 

 

Figure (c) shows a unit operating with sludge build-ups at or near maximum storage levels.  This 

will cause no problem since the storage heights are designated so that flows through the primary 

clarifier will not disturb the sludge layer.  Characteristics of wastewater reaching the Rotorzone 

at this time (and since start-up) will be in the range of 180-200 mg BOD/1 and 50-250 mg SS/1.  

The supporting structure of the rotating assembly is over designed for the amount of biological 

build-up which will occur on the disks under this operating condition, and the shear force of the 

rotation through the trough water will limit the thickness of growth. 

 



However, if sludge is allowed to accumulate past designated storage heights, flow through the 

primary clarifier will begin to disturb the sludge blanket, and thus carry loads of solids and 

dissolved organic matter into the Rotorzone which are not anticipated in the design of the unit 

(Figure d).  The pollutant load reaching the biomass on the first stage of disks will overload that 

biomass (in terms of F:M ratio), and force a change in its activity and growth.  The biomass 

becomes more gelatinous, and does not shear off as well with disk rotation.  Additionally, the 

biomass will readily adsorb and entrap the extra solids with the sum effect being an increase in 

weight on the rotating assembly that considerably exceeds that which its design is based on. 

 

This tendency reaches its extreme if sludge is allowed to accumulate to the point where it will be 

disturbed by-, and caught up in -, the re-circulation pattern created by the two slots in the trough 

on the first section of the Rotorzone (see Figure e). 

 

The sludge will have characteristics in the order of 20,000 mg TSS/1 and 10,000 mg BOD/1, so 

it is obvious that even a minor amount of this material caught up in the re-circulation flow will 

significantly increase the concentration of the waste stream entering the Rotorzone.  If, for 

example, the sludge was caught up in the recycle flow at a ratio of as little as 1:10 or 1:15, the 

resulting concentration would be sufficient to produce a considerable first-stage overload on an 

amount of disk area selected based on normal concentrations. 

 

The resulting build-up of poorly-shearing gelatinous biomass and trapped solids would pose a 

serious potential for strain on the drive unit, and for structural damage to disk bank assemblies 

and shaft, in spite of them being considerably over designed for loads anticipated in normal 

operation. 

 

Clearly, these potential problems should be avoided by the removal of sludge once it reaches the 

level specified as maximum for the ROTORDISK
®

 unit in question. 

 



3.5 - FRONT VIEW SCHEMATIC OF ROTORDISK
® 

 

UNIT OPERATING AT-, AND ABOVE-, 

RECOMMENDED MAXIMUM SLUDGE STORAGE LEVELS 

 

 

                                           
 

Figure c-unit operating at maximum sludge storage levels.  Neither influent flows, nor re-

circulating flows, disturb sludge blanket. 

 

 

 

 

 

                                             
Figure d- unit operating with excess accumulations.  Influent flows may disturb sludge blanket 

and increase BOD and solids loads to Rotorzone to levels above treatment design. 

 



 

 

 

 

 

                                                    
 

Figure e-Unit operating with excess sludge accumulated to base of Rotorzone.  Both influent 

flows and re-circulation flows will disturb and carry sludge solids.  Increase in BOD and solids 

loads entering Rotorzone will be substantially above design treatment levels, increase 

accumulated masses on rotating assembly, produce potential for damage to structure and drive 

unit. 

 

 

3.6 - PUMPOUT PROCEDURES FOR ROTORDISK
®
 TREATMENT SYSTEMS (summary) 

 

Using suction hose, floating or surface scum should be removed first. Place the suction hose 

directly to the bottom of the tank and withdraw sludge only, while taking as little as possible of 

the volume of waste liquid above the sludge blanket (supernatant). 

 

Move the hose at multiple number of points along the bottom of the settlement tanks. Do not 

wash off biological growth (biomass) on the disks.  The exception to this is excess accumulated 

biomass on the disks due to an overdue sludge pump-out.  Excess accumulated biomass is when 

a disk bank is 100% fully covered with biomass and the colour is grey with a slight odour. 

 

Keep a record of all pump-outs to arrive at an actual normal operating interval for sludge pump-

outs.  For systems with several flow meters, it is also beneficial to note the total flow generated 

between pump-outs. 

 

 

 

 



3.7 - START-UP PROCEDURES OF ROTORDISK


 

 

WARNING: A VALVE LOCATED AT THE BOTTOM OF THE DENITRIFICATION TANK 

AND EQUIPPED WITH A REMOTE ACTUATION MECHANISM WAS PROVIDED WITH 

YOUR UNIT. THIS VALVE: 

 

- Needs to be OPEN: when the plant is first filled with water, during draining if the plant ever 

requires such operation and during subsequent refilling operations. FAILURE TO OPEN 

THIS VALVE DURING FILLING AND DRAINING WILL RESULT IN SERIOUS 

DAMAGE TO THE PLANT. This is because, during a filling operation, the water rising in 

the PST would push the denitrification tank upwards while it is empty (this tank wouldn’t 

have had a chance to fill with water until the water level reaches the inlet slot between the 

PST and the aerobic ROTORDISK


. Th open valves provide a mean of filling the PST and 

the through (denitrification tank included) at the same time. 

 

- Needs to be CLOSED: during normal operation of the plant. Indeed, the denitrification 

section contains water already partly treatment thus this water and that contained in the PST 

shouldn’t mix. FAILURE TO CLOSING THIS VALVE DURING NORMAL OPERATION 

OF THE PLANT WILL RESULT IN A POOR QUALITY EFFLUENT. 

 

The ROTORDISK


 sewage treatment plant is based on a fixed film treatment process referred to 

as the Rotating Biological Contactor (RBC). In this process, micro-organisms or bugs are 

attached and grown on the surface of a media, the quantity of bugs being directly proportional to 

the amount of food in the wastewater. When starting up a new system, it will normally take about 

two weeks to get organic removal from the wastewater and three to four weeks to establish the 

nitrification process at normal domestic sewage temperatures. The method of and effluent 

discharge during system start-up should be discussed and thoroughly communicated with the 

environmental authority. The primary sedimentation tank and RBC of the system should, 

preferably, be filled with fresh water before admitting wastewater to the system. A flow less than 

design is not a problem. The biomass will develop themselves on the media. If there is a small 

flow only a portion of the disk will have biomass. As the flow increases the amount of biomass 

will increase. 

 

Seeding a ROTORDISK


 with activated sludge, although not required, can be accomplished. 

The activated sludge should be at the same temperature as the influent. Sudden changes in 

wastewater temperature cause biomass sloughing. In most cases, the use of domestic waste as a 

seed culture has provided the required biomass for continuous operation. When seeding the 

ROTORDISK


 with activated sludge is decided, the primary sedimentation tank and RBC of the 

system should first be filled with fresh water (preferably) and the activated sludge added to the 

RBC.  The RBC should be rotating at all times. The wastewater introduced to the tank needs to 

have only 20% of the disks covered with waste.  This can already provide the needed wetting and 

still provide some time to reach normal operating levels when source flow is introduced. The 

final clarifier does not need to be filled with anything. 

 



Alternately, seeding can be accomplished using dry bacteria and a source of organic carbon such 

as raw molasses or sugar. This can be done, for example, in situations where wastewater or 

activated sludge are not available and the plant needs to be ready to treat wastewater very shortly 

after it begins receiving it. By simulating the conditions encountered in wastewater (where large 

amounts of organic carbon and bacteria are present), biomass will establish on the 

ROTORDISK


 and the plant can thus be prepared to work under actual conditions before these 

are actually encountered. SEPROTECH SYSTEMS INCORPORATED can help find appropriate 

supplies of both dry bacteria and raw molasses. 

 

The preferred start up is the introduction of source wastewater at design or less than design 

loading. The disks need to be rotating at all times. When the disks are rotating and wastewater is 

introduced the biomass will develop and the pollutants will be removed. 

 

The practice of starting up a sewage plant with a charge of septage or activated sludge may be 

appropriate for suspended growth systems where sludge return is an essential and necessary part 

of the process. However, start-up with septage is not an appropriate practice for fixed film 

systems such as the Rotating Biological Contactor process and is not recommended. This is 

especially true of the ROTORDISK


 process and its static, internal storage of sludge. 

 

Studies have shown that the natural start-up time for a ROTORDISK


 is 2 1/2 – 3 weeks (normal 

temperatures and BOD reduction only), and that it has already developed sufficient biomass for 

50% removals in only 1 week. These are time frames significantly shorter than respective ones 

for suspended growth systems. Thus there is little rationale for “pre-starting” a ROTORDISK


 

unit with septage. 

 

Further, septage contains solids that are already well digested, and therefore not subject to further 

digestion-compaction in the storage zones. This contrasts to the fresh solids, which will undergo 

considerable digestion-compaction in the 6 – 9 months after initial settlement. Therefore, a 

charge of septage would contribute disproportionately to the accumulation of sludge levels, and 

necessitate a shorter interval to the first pump-out of the unit. 

 

The ROTORDISK


 concept of static sludge storage contributes greatly to its overall operation 

and maintenance simplicity. Following the above guidelines and recommendations will help 

ensure that the trouble-free simplicity of ROTORDISK


 is maintained. 

 

 



4.0 - STORAGE OF ROTORDISK
 SEWAGE TREATMENT EQUIPMENT 

 

If the unit is not to be operated for an extended period, then the motor-reducer assembly (drive 

unit) should be removed from its mound and stored at room temperature in a reasonably dry area 

(unless the whole unit is being stored in such an area). 

 

Additionally: 

 

1. Reducer:  The input shaft should be given several turns once a month to re-lubricate the 

upper bearings. 

 

NOTE:  Some reducers are shipped to site filled with synthetic lubrication.  Otherwise, fill the 

reducer with the lubricant (see reducer section of installation & maintenance instructions). 

 

2.  Motor:  The motor has a tendency to take on moisture when not in operation.  It requires no 

attention during storage, but before it goes into operation the insulation should be measured 

using a Meger.  It should be at least 1.0 mega-ohm.  If below 1.0 mega-ohm, it has taken on 

excessive condensation, and must be dried out before being operated.  (Note:  any electrical 

contractor or repair shop commonly understands these terms and procedures). 

 

3. Support bearings on main ROTORDISK


 shaft(s) should be re-lubricated prior to start-up. 

 

4. The system should not be installed and operated in water.  In the absence of sewage inputs 

and normal biological activity, freezing and consequent mechanical damage would be a distinct 

possibility.  Water level in the primary settlement tank to be dropped to below the bottom of the 

Rotorzone tank level, if freezing of the tank contents is possible. 

 



5.0 - ASSEMBLY PROCEDURE OF ROTORDISK


 COMPONENTS SUPPLIED BY 

SEPROTECH SYSTEMS INCORPORATED 

 

1.  Upon receipt of mechanical components: 

a. Check packing list for any missing items on delivery. 

b. Motor/Reducer is shipped loose, for assembly on the reducer flange. The reducer is 

shipped completely filled with synthetic lubricant. 

c. Bearing components are shipped as a set.  Open only when ready for assembly, to avoid 

moisture contamination. 

d. Chain and sprockets are shipped as a set.  Check for the following: 

-Large sprocket bushing (O.D.) fits into the large sprocket bore. 

-Large sprocket bushing bore (I.D.) fits the Rotordisk® shaft drive end. 

-Small sprocket bore (I.D.) fits on the reducer output shaft. 

-Cottered chain fits or matches the teeth on the sprockets. 

e. Coupling (applicable only to split-shaft ROTORDISK


 is shipped as a set.  Check the 

coupling hubs if they fit the center stub ends of the ROTORDISK


shafts. 

f. Disk banks are shipped pre-assembled on the shaft by SEPROTECH SYSTEMS 

INCORPORATED and are shipped on A-frames. Handle with care, as the Fiberglass of 

the disk banks is brittle. 

g. Hardware (bolts, nuts, washers) for mounting the following items are provided: 

-Bearings 

-Reducer 

-Recycle trough 

 

2. If, for any reason, the diskbanks must be removed from the shaft, the procedure for 

remounting them is as follows: 
 

If disk banks are 5 ft. in diameter or larger (supplied in semicircular sections) 

 

Mount them on shaft(s) as shown on Dwg.# GL-28D, with 1/2-20NFX1-1/2 Bolts.  Connect two 

half sections with two connecting plates (see sketch of typical mounting details) Remove outer 

nuts on required tie rods, fit connecting plate on tie rods over the end plates, then fasten them 

together with nuts and washers. 



                             
 

Figure f - typical mounting of disk banks on the shaft(s). 

 

 

 

 

 

 

 

                                                    
 

Figure g - exploded view of disk bank mounting parts. 

 

 

 



3.  Mount Bearings on Shaft(s). 
 

 a) Bearing should be mounted at the centre of stub end.  Follow bearing manufacturer’s 

installation instructions. 

 b) Use of the bearing fixing rings: one bearing of each pair is “fixed”, the other “floating”. 

Install the fixed bearing on the drive end of the shaft and the floating bearing on the non-

drive end. 
 

FOR ‘L’Rotordisk® models ONLY: On the shaft where the large sprocket will be mounted, fix 

the bearing into its housing closest to the sprocket.  On the other shaft fix the bearing into its 

housing closest to the coupling (i.e. one bearing should be fixed on every shaft). 

 

NOTE: All bearings mounted on tapered sleeves have to be driven up the taper to the tolerances given in 

the manual, using a bearing locking tool or equal. See installation, operation and maintenance 

instructions section of this manual regarding bearings. 
 

4. Mount coupling hubs on their respective shafts (if applicable) so that hub face is flush with 

the end of its shaft (for direct drive and ‘L’ models).  See installation, operation and maintenance 

instructions section of this manual regarding couplings. 
 

5. Install shaft(s) in ROTORDISK tank. 
 

6. Mount small sprocket/coupling hubs on reducer output shaft (whichever is applicable). 
 

7. Install Reducer-Motor Assembly in place.  The reducer comes completely filled with 

synthetic lubricant.  Ensure that the breather plug (mounted on top of one of the reducer oil 

intake ports) is installed on the reducer, after it is mounted on the ROTORDISK. It is 

recommended that the motor be mounted into the reducer prior to assembly into the 

ROTORDISK tank.  Allow for some play in the reducer mounting bolt tightness so the chain 

tightness can be adjusted later. 
 

8. Connect sprockets with chain.  Check the axial alignment of the sprockets while tightening 

the chain.  Tighten the previously loosened reducer mounting bolts after the sprockets are 

aligned and set in place.  See installation, operation and maintenance instructions section of this 

manual regarding roller chain drives. 
 

9. Connect two coupling hubs, grease, and fit coupling cover (if applicable).  Before mounting, 

check bore on both hubs to match the shaft diameter.  See installation, operation and 

maintenance instructions section of this manual regarding couplings. 

 

10.  Mount the stainless steel recycle trough on the ROTORDISK


 tank with the bucket opening 

points to the proper rotation of the shaft. 



 

 

 

 
 

 

NOTES: 

 

1. Follow manufacturers instructions in the "Installation & Maintenance Manuals" included by 

SEPROTECH SYSTEMS INCORPORATED for mounting bearings, couplings (if applicable), 

reducer, sprockets and chain (if applicable). 

 

2. Make sure all setscrews on sprockets and coupling hubs; bolts on reducer and bearings, are all 

well tightened before machine goes into operation. 



6.0 - ROUTINE MECHANICAL MAINTENANCE OF ROTORDISK


 SEWAGE TREATMENT 

PLANTS 

 

 

6.1 - MOTOR: 

If motor is equipped with grease fittings and relief plugs, it should be re-lubricated using a low-

pressure gun once a year with Shell Alvenia R2" grease (DO NOT OVER-LUBRICATE).  There is 

no lubrication required for motors without grease fittings and relief plugs 

 

 

6.2 - REDUCER: 

Reduction gear on ROTORDISK


 units is filled with synthetic long life lubricant.  No inspection or 

maintenance outside of periodic visual inspection is normally required.  If there are no evidence of 

oil leaks on the seals, the synthetic lubricant must be changed every five (5) years for 

ROTORDISK


 units running 24 hours a day. 

 

Reduction Gear on medium and large ROTORDISK


 size units are filled with Shell Tivela 75 oil 

and does not require oil changes (permanent lubrication).  Periodic visual inspection is required. 

Check oil level and top up to required level with same oil, if necessary. 

 

 

6.3 - BEARINGS: 

Lubricant will deteriorate in time and rate of deterioration is a function of the operating conditions 

encountered.  Lubrication cycle can be determined by analysing the samples taken near the bearing. 

See bearing manufacturer’s maintenance instructions. 

 

 

6.4 - SPROCKETS AND CHAIN:  

(Applicable to non-direct drive ROTORDISK


 units) 

 

Chain drive should be inspected every six- (6) months for following points: 

- If Chain is covered with grit or chips, it should be cleaned in kerosene and re-lubricated. 

- Inspect oil for contamination, such as chips, dirt or grit.  Replace oil if necessary (Oil with 

viscosity of SAE30 at ambient temperature 40
o
 to 100

o
 F is recommended). 

- Milky white colour of the oil is indicative of flooding.  Replace oil and determine the cause of the 

flood. 

-Check Chain tension and adjust if required. 

 

 

6.5 - COUPLING:     

(Applicable for direct drive ROTORDISK


 units and ‘L’ models) 

 

Coupling should be checked for lubricant level.  Lubricant is to be added if required.  Re-

lubrication with NLGI#2 or LTG Grease once a year is usually adequate. 



7.0 - TROUBLE SHOOTING 

 

7.1 - MECHANICAL HARDWARE 

TROUBLE PROBABLE CAUSE CORRECTIVE ACTION 

 Noisy chain 1. Loose chain 

2. Faulty lubrication 

3. Misalignment 

4. Worn Parts 

5. Moving parts rubbing stationary parts 

1. Tighten chain 

2. Lubricate properly 

3. Correct sprocket alignment 

4. Replace worn chain 

5. Align & tighten chain to clear oil bath 

Rapid wear on chain 1. Faulty lubrication 

2. Loose or misalign parts 

1. Lubricate properly 

2. Align & tighten entire drive 

Chain climbing sprockets 1. Worn out chain and sprockets 

2. Loose chain 

1. Replace worn out parts 

2. Tighten chain 

Stiff chain 1. Misalignment 

2. Worn out chain or sprockets 

3. Faulty lubrication 

4. Rust corrosion 

1. Correct alignment 

2. Replace worn out parts 

3. Lubricate properly 

4. Clean and lubricate 

Noisy Bearing     Rollers or bearings damaged     Replace bearing cartridge 

Bearing grease discoloured or 

mixed with water 

    Insufficient grease in the bearings     Purge bearing with grease and  increase           

  lubrication interval 

Hot bearing 1. Improper lubrication 

2. Rollers or bearing race damaged 

1. Purge bearing with grease and decrease           

   lubrication interval 

2. Replace bearing cartridge 

Reducer temperature rises 

above 200 degrees Fahrenheit. 

    Oil level too high or too low     Maintain proper oil level 

Oil leakage from reducer 1. Oil seals need to be replaced 

2. Ventilators/breather plugged causing 

pressure build-up inside the reducer. 

3. Oil level too high 

1. Replace oil seals 

2. Clean Ventilators 

3. Correct oil level 

Noisy reducer 1. Bearing failure 

2. Misalignment in worm gear inside 

3. Coupling between motor and reducer     

   worn out and misalign 

1. Check bearings and replace if necessary 

2. Align worm gear shafts. 

3. Replace coupling between motor and reducer. 

   Align coupling hub vertically 

Noisy Motor     Bearing damage    Replace damaged bearings 

Motor overheating 1. Reducer overheating 

2. Cooling fins on motor are clogged 

3. Overload 

4. Rotor rubbing on stator 

5. Over greasing or lubrication 

1. Check reducer 

2. Clean fins 

3. Check for excess friction or imbalance 

4. Replace bearings 

5. Avoid packing grease too tightly 

Motor won’t start 1. Power trouble 

2. Single phasing at station 

3. Fuse blown 

1. Check source of power supply 

2. Do not try to make it go and “fry” motor.         

  Check starter windings 

3. Replace fuse 

Knocking/rumbling on motor 

bearings 

1. Bearing worn due to lack of                    

   lubrication or excessive mechanical         

  overload 

2. bearings slack in housing 

1. Replace bearing and put new grease of 

recommended grade. 

2. Fir new end shields 

Rotordisk® shaft doesn’t turn 1. Power failure 

2. Motor failure 

3. Reducer failure 

4. chain drive failure 

1. Check power supply 

2. Check and replace motor and bearings. 

3. Check teeth worn gears and bearings.               

  Replace necessary parts 

4. Replace chain 



7.2 - ROTORDISK


 PROCESS 

 

ROTORDISK


 TROUBLESHOOTING GUIDE 

 

Problem Cause Corrective Action 

 

NO PROBLEM  NORMAL CONDITION 1. Slime on media appears      

    shaggy with a brown colour 

PROPER OPERATION 

 
   

2. Black slime growing on      

    disks 

Solids and/or BOD overloading a. Pre-aerate RBC influent 

b. For severe organic overloads, increase recycle rate 

c. De-sludge unit 

d. Place another RBC unit in parallel 
   

3. Rotten egg or other              

    obnoxious odors 

Solids or BOD overloading See Problem 2, solutions a, b, c and d, above 

   

4. Development of odors and    

    white biomass over most of  

    the media surface 

1. Septic influent wastewater or 

high hydrogen sulfide or 

sulfate concentration 

e. Determine the cause of the problem and correct it 

at source.  For example, aerate equalization tank 

f. Pre-aerate influent wastewater 

g. Determine the cause of the problem, possibly with 

the addition of chlorine or hydrogen peroxide; 

potassium permanganate has also been used 
   

 2. Overload first stage a. Check dissolved oxygen levels to confirm overload 

problem 

b. Increase number of recycle buckets 

   

5. White slime 1. Bacteria that feed on sulfur 

compounds.  Also, industrial 

discharges containing sulfur 

compounds may cause an 

overload 

� See Problem 2, solutions a and b above 

 2. Grease on the disks a. Remove grease at source 

b. Install grease traps 

   

6. Sloughing or loss of slime 

(biomass) 
1. Toxic or inhibitory substances 

in influent, including abrupt 

pH changes 

 

a. Eliminate source of toxic or inhibitory                   

substances 

b. Reduce peaks of toxic or inhibitory substances     

 by carefully regulating inflow to plant 

c. Dilute influent using plant effluent or any other    

 source of water 

d. See Problem 7.4 

   

 2. Variation in flow or organic 

loading 

a. - During low flow or loading periods, pump from   

 secondary clarifier or 4th stage RBC unit effluent 

 to recycle water with food and dissolved oxygen  

through the RBC unit 

b. - During high flow or loading conditions, attempt  

  to throttle plant inflow during peak periods 

c. -  For severe organic under loads, add a cheap 

source of soluble carbon in the PST such as 

molasses 

   



ROTORDISK


 TROUBLESHOOTING GUIDE 

 

Problem Cause Corrective Action 

   

1. Reduced wastewater 

temperature 

a. Decrease air opening in RBC building 

b. Heat air inside RBC unit cover or building 
  

7. Decrease in process              

     efficiency 

2. Unusual variations in flow or 

organic loading 

� See Problem 6, cause 2, solutions a and b above 

   

 3. Sustained flows or loads above 

design levels 

� Install additional treatment units 

   

 4. High or low pH values � Adjust pH to near neutral 
   

 5. Improper rotation of media � Inspect chain tension and adjust 
   

8. Accumulation of solids and  

    clogging in the RBC system 

Solids removal in pre-treatment 

steps is not adequate 
a. Improve pre-treatment efficiencies 

b. Provide supplemental aeration to help prevent 

solids from settling 

c. De-sludge primary tank 

   

9. Floating or rising sludge in   

   the secondary clarifier 

Removal of sludge from the 

clarifier is inadequate 
a. Increase the duration of pumping sludge from the 

clarifier 

b. Remove sludge from the clarifier more often 
   

1. Organic loading too high � Decrease organic loading 
  

2. Stage loading too high a. Increase number of recycle buckets 

  

3. Inorganic solids accumulation 

because of inadequate pre-

treatment 

� Check primary treatment and grit removal 

equipment for proper operation 

  

4. Accumulation of minerals � Use chemical pre-treatment to eliminate minerals 
  

10. Excess shaft weight or        

      biomass thickness 

5. Digester supernatant adding 

excessive BOD or sulfides 

� Modify supernatant pumping frequency 

   

1. Normal variations in balance � Time rotation by quarters.  A difference of less 

than 3 seconds in quarter rotation time is normal 
  

11. Shaft rotation non-uniform 

        or “jerky” 

2. Uneven biomass weight due to 

power outage 

a. If severe, shut unit down and wash down disks 

b. Turn off the unit temporarily and rotate manually 

to uniformly wet biomass growth before restarting 

c. Decrease or stop flow of wastewater to affected 

units 

d. contact manufacturer for assistance 
   



ROTORDISK


 TROUBLESHOOTING GUIDE 

 

Problem Cause Corrective Action 

1. Organic loading too high a. Add additional operating RBCs 

b. Identify cause of additional loading and eliminate 

at source 

c. Add supplemental air to RBC trough 

  

2. Sampling or testing procedures 

inaccurate 

a. If nitrification is occurring, analyze for carbon 

BOD only by using nitrification inhibitor 

b. Check for contaminated dilution water, sampler 

lines, or improper sampling storage 
  

3. Inadequate secondary clarifier 

operation 

a. Clean and de-sludge clarifier 

b. Modify sludge removal procedures to eliminate 

BOD kickback 

c. Install filters after clarifier 

d. Increase alum dose to enhance flocculation 
  

12. Effluent quality apparently 

       below requirements 

4. Anaerobic solids in the RBC 

tanks producing BOD 

kickback 

� Flush or drain tanks 

   

13. Snails or other nuisance      

      organisms in RBC tanks 

Nutritional and conducive 

environment for reproduction of 

hard-bodied shell snails (
1
/8” - 

1
/2” 

in size) 

a. Addition of controlled dosages of chlorine.  

Physical removal may be required with taking units 

out of service temporarily 

b. Contact manufacturer 

   

   

   

   

   

 

 

Contact SEPROTECH SYSTEMS INCORPORATED for advice on how to resolve problems related to the process before 

making changes to the process or equipment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Adapted from Water Pollution Control Federation “Manual of Practice OM-10”, 1988. 



 

 

 

 

 

8.0 - MAINTENANCE PROGRAM – Do’s and Don’ts  

 

DO'S 

 

1. Do use biodegradable soap if at all possible.  The system will however handle a certain amount 

of normal soap.  When laundering clothes, please follow manufacturer's instructions regarding 

quantity of detergent.  Excessive use of detergent can cause odour in the system. 

 

2. Do put large amounts of grease in a container and dump in garbage.  The system will handle a 

certain amount of fat and grease.  If a tile bed is used and if fats and grease get into it, they may 

plug the pores of the soil and seal up the bed.  Never put large amounts of grease (i.e. old grease 

from deep fryer) into the sewer lines. 

 

3. Have your system pumped out a minimum of once a year to remove sludge and scum to 

maintain top operating treatment in your system and filter bed. 

 

4. For small systems equipped with a service hatch, keep the service hatch above the ground.  Do 

not let run-off water enter system, as this will cause hydraulic overload. 

 

5. If a tile bed is used, do keep traffic such as cars, snowmobiles, etc., away from the system bed 

areas as they will break pipes and seal the soil over the bed. 

 

6. If a tile bed is used, do leave the raised filter in place without disturbing it.  The filter is 

specifically designed to provide maximum dispersal of the water.  Altering it by adding fill, 

covering it up or changing in any way may destroy its water dispersal characteristics and result 

in bed failure. 

 

7. If a tile bed is used, do encourage a growth of ground cover over the filter bed as it helps 

disperse water by evaporation and transpiration. 

 



 

 

 

 

 

 

DON'Ts 

 

1. Do not put non-biodegradable materials downs the drain, put them in the garbage, these include 

any plastics, rubber, disposable diapers, sanitary napkins, rubber goods, cigarettes, children's 

toys, cellophane, etc.  They will plug the system, and a pump out will be needed. 

 

2. Do not put harsh chemicals down the drain.  They will kill the bacteria necessary for efficient 

treatment.  These include acid or caustic cleaners, gasoline, oil, turpentine, photographic 

chemicals, etc.  Disinfectant and chlorine bleaches should be kept to domestic uses. 

 

3. Do not leave taps running or faulty toilets.  The excess water may overload the system and, if 

used, tile field causing breakout and poor treatment. 

 

4. If you do not have access to workers with appropriate training, do not attempt to fix the 

mechanical parts yourself.  Your dealer is trained to repair your plant and work safely with 

electrical and mechanical components.  Call him if you have a problem or concerns. 

 

5. Do not connect any other electrical load to the fuse or breaker feeding the plant as it will cause 

damage to the controls. 

 

6. Never put large amounts of grease (i.e. old grease from deep fryer) into the sewer lines. 

 

 

YOUR CO-OPERATION WITH RESPECT TO THE ABOVE POINTS SHOULD ENSURE 

TROUBLE-FREE OPERATION OF YOUR TREATMENT PLANT AND WILL BE GREATLY 

APPRECIATED. 

 



9.0 - INSTALLATION, OPERATION AND MAINTENANCE INSTRUCTIONS FOR VARIOUS 

MECHANICAL PARTS OF THE ROTORDISK


 AND OTHER EQUIPMENT SUPPLIED 

 

9.1 INSTALLATION & MAINTENANCE DETAILS FOR ROLLER CHAIN DRIVES 

 

CHAIN TENSIONING: 

The proper fit of a chain may be obtained by adjusting the sprocket centres.  When a chain is 

correctly tensioned, the total mid-span movement (double amplitude) in the slack span should be 

4-6% of the span length for normal drives. 

 

Where there is no adjustment means, adjustment may be made by removing links to compensate 

for elongation due to wear (Drives with fixed centres).  Proper lubrication and proper drive 

maintenance may minimize chain wear. 

 

LUBRICATION: 

Although many slow speed drives operate successfully with little or no lubrication beyond the 

initial factory lubrication, proper lubrication will greatly extend the useful life of every chain 

drive. 

 

A good grade of clean petroleum oil without additives, free from flowing at the prevailing 

temperatures should be used. 

 

Chain drives should be protected from abrasive and corrosive conditions, and the oil supply kept 

free of contamination.  Periodic oil change is desirable.  The lubricant viscosity recommended 

for ambient temperature 40
o
 - 100

o
F is SAE 30. 

 

OIL BATH: 

With bath lubrication, the lower strand of chain runs through a sump of oil in the drive housing.  

The oil level should reach the pitch line of the chain at its lowest point while operating.  Only a 

short length of chain should run through oil. 



INSTALLATION RECOMMENDATIONS: 

Shafting, bearings and foundations should be supported rigidly to maintain the initial alignment.  

Roller chain should be free of grit and dirt.  Wash chain in kerosene when required.  Re-

lubricate! 

 

Misalignment results in uneven loading across the width of the chain and may cause roller link-

plate and sprocket tooth wear.  Drive alignment involves two things: 

 

a) Parallel shaft alignment: Shafts should be parallel and level. 

b) Axial sprocket alignment: Sprocket axial alignment can be checked with a straight edge, 

which will extend across the finished sides of the two sprockets. 

 

Normally, it is good practice to align sprockets as close to the shaft bearings as possible. 

 

Installing the Chain: Recheck all preceding adjustments for alignment and make sure all setscrews, 

bolts and nuts are tight.  Fit chain around both sprockets and bring free ends together around one 

sprocket for connection. 

 

Chain Tension: Check chain tension to be sure that the slack span has 4-6% mid-span movement in 

horizontal drives. 

 

                                                  Recommended Possible Mid-Span Movement AC 

Drive 

Center-Line 

                           Tangent Length Between Sprockets 

 

 5” 10” 15” 20” 30” 40” 60” 80” 100” 

Horizontal to 45  .25” .5” .75” 1” 1.5” 2” 3” 4” 5” 

Vertical to 45  .12” .25” .38” .5” .75” 1” 1.5” 2” 2.5” 

                               
AC = Total Possible Mid-Span Movement 

Depth of Free Sag = .866 AB, approximately 



MAINTENANCE RECOMMENDATIONS: 

Regular maintenance schedules should be followed for all chain drives.  Each drive should be 

inspected every six months.  At each inspection period the following points should be checked: 

 

a) Check Lubrication: If chain is covered with grit or chips, it should be cleaned in kerosene 

and re-lubricated before reinstalling.  With bath lubrication, oil should be maintained at the 

proper level, as shown in lubrication instructions.  Add oil if necessary.  At each inspection, 

oil should be checked for contamination, such as chips, dirt or grit. 

 

b) Check sprocket alignment: If the chain is properly aligned, no wear will show on the inner 

surfaces of the chain roller link-plates.  If wear is apparent, this is evidence that sprockets are 

misalign and should be realigned as outlined in the installation instructions to prevent further 

chain and sprocket wear. 

 

c) Check sprocket tooth wear: If sprocket shows evidence of wear high on the sprocket teeth, 

this is evidence of excessive wear in the chain, the chain should be replaced.  If the sprocket 

teeth are severely worn, the sprocket should be replaced.  Do not run new chain on worn 

sprockets. 

 

d) Check chain tension: At each inspection period, the chain tension should be adjusted.  If 

excessive slack has accumulated which cannot be removed by available shaft centre 

adjustment (i.e. by moving reducer away from large sprocket using chain tensioning bolts), 

two or more pitches of chain should be removed and chain reconnected. 

 



9.2 PROCEDURE FOR ASSEMBLING BEARINGS AND PILLOW BLOCKS 

 

Shaft Preparation 

Clean shaft and remove any burrs or sharp edges.  Check the shaft diameter to given 

specifications. 

 

Seal Installation 

Place seal, which consists of: Double lip ‘G’ type seal 

 

 

MOUNTING OF BEARING ON SHAFT 

 

Adapter Sleeve Mounting 

Position adapter sleeve on the shaft to correct location with respect to required bearing 

centerline.  A smear of lubricating oil (SAE 10 or 20) applied to the sleeve outside diameter 

surface results in easier bearing mounting and removal.  (For pillow blocks mounted close to a 

pulley hub or similar obstruction, mount the adapter sleeve with threads inboard for easy 

removal.  Remember to slide lock-nut, lock-washer and bearing onto the shaft before positioning 

the sleeve.) 

 

NOTE: All bearings mounted on tapered sleeves have to be driven up the taper to the tolerances 

given in SKF tables, to ensure correct fits.  Spherical roller bearings can be measured 

between the unloaded rollers and the outer ring sphere surface. 

 

Un-mounted Clearance, Spherical Roller Bearings 

Measure the un-mounted internal clearance in the bearing by inserting and sliding progressively 

larger feeler blades the full length of the roller between the most vertical unloaded rollers and the 

outer ring sphere.  Never run the rollers over the feeler blade, as the wrong value will be 

obtained.  Record the measurement of the largest size blade that will slide through.  This is the 

un-mounted internal clearance. 

 

Bearing 

Mount the bearing hand tight on the adapter sleeve.  Be sure the large end of the bore of the inner 

ring matches the taper of the adapter.  To avoid damage to the bearing it is most important during 

this and subsequent operation that the shaft is blocked up so the bearing is unloaded.  Do not 

apply lock-washer.  Drive up procedure may damage it. 

 

Bearing Drive Up, Spherical Roller Bearings 

Lubricate the face and thread of the lock nut and apply to sleeve with chamfered face toward the 

bearing.  Tighten the lock nut.  Do not attempt to tighten the lock nut with a hammer and drift 

(use proper wrenches), the lock nut can be damaged and chips can enter the bearing.  Further 

tighten the lock nut and measure the internal clearance until the internal clearance is less than the 

un-mounted clearance figure by the amount shown in the attached table (see last page).  Finally, 

remove lock nut, position lock washer with outer tangs facing away from the bearing, and inner 

tang properly seated in the slot provided in the adapter.  Replace lock nut and tighten until firmly 

seated. 



PREPARATION OF PILLOW BLOCK HOUSING 

Check to be sure all pillow block parts are free of burrs and are completely clean.  Internal 

surfaces should be removed.  Apply a thin coat of grease to the bearing seat in the base.  Fit the 

bearing and seal inserts into the pillow block base, being careful not to damage to O-rings.  For 

assembling larger sizes where hoists must be used, it may be convenient to seat both bearings 

into their housing bases simultaneously. 

 

FIXING RINGS 

On each shaft one bearing is generally “Held” and other bearings are “Free”, to permit shaft 

expansion.  For “Held” bearing housings, use two fixing rings.  Place one on each side of 

bearing. 

 

CAPPING THE PILLOW BLOCK 

Place the cap on the base so that the dowel pins in the base align with the holes in the cap, being 

careful not to damage the O-rings.  Caps and bases are not manufactured for interchangeable 

assembly.  They must be kept together.  Install cap-bolts with lock washers and tighten securely. 

 

GREASE LUBRICATED BLOCKS 

Lubrication Notes 

Grease Lubrication 

If grease is used as a lubricant, it should be smeared between the rolling elements and worked in. 

 The lower half of the housing should be packaged 
1
/2 to 

3
/4 full. 

 

PROCEDURE FOR APPLYING LUBRICANT TO BEARINGS AND PILLOW BLOCKS 

Pack each bearing as completely full of the specified grease as possible by swiveling the outer 

ring open and rotating it as necessary to inject the grease. Then, swivel the outer ring closed 

being careful not to use force in the event a roller end catch the corner of the outer ring sphere. 

 

B) Before assembling the pillow block cap to the base, and after completing bearing and base 

assembly, fill 
1
/2 to 

3
/4 of the pillow block base with the same lubricant that was used to pack the 

bearing. 

 

 

LUBRICATION PROCEDURE TO BE USED AT START-UP 

A) All pillow block assemblies that have not been prepared for stage are ready for use, assuming 

the installation procedures have been correctly followed. 

 

B) While shaft is rotating, lubricate each seal through the outside lubricant fittings until grease 

is seen emerging from the labyrinth areas.  Make sure the outside of the lubricant fitting is clean 

before applying grease. 

 

 



RE LUBRICATION 

Lubricants deteriorate in time, and the rate of deterioration is a function of the lubricant used at 

the operating conditions encountered.  Determining the re-lubrication cycle depends on sampling 

the grease and analysis of the samples.  Provisions must be made to adequately evaluate the 

contamination by solids.  Samples for grease evaluation should be taken from near the bearing, 

and evaluation of the samples should dictate the re-lubrication cycle. 

 

Remove caps once a year and re-apply new grease. 

 

Each seal assembly should be lubricated once a month, while the bearing is rotating, with the 

same grease that is used in the bearing. 

 

 

 

 



GREASE CLASSIFICATION 
 

 Oil Viscosity Saybolt Second (approx. SSU)  

Class Type of Base (1) @ 100  F @ 210 F NLGI (2) Grade 

A Lithium or Equal 200 - 500 48 – 55 0 

B Lithium or Equal 400 - 600 58 – 68 1 

C Lithium or Equal 800 - 1,000 75 – 82 1 

D Lithium only 800 - 1,000 75 – 82 2 

 

 

 Grease requirement from above 

 

 

Operating temperature of 

bearing (4) 

Low (5) Medium  High Suggested Re-lube cycle 

0 – 70 A or B   6 – 12 months 

70 – 120 B or C   6 – 12 months 

120 – 160 B or C C or D (6) D (7) 2 - 3 weeks 

160 – 200 C C or D (6) D (7) 1 - 4 weeks 

 

1) Calcium Complex Greases NOT recommended for spherical roller bearings. 

 

2) National Lubricating Grease Institute Consistency Code. 

 

3) Definition of speed categories: 

 Low: up to 1/4 of catalog speed limit for static oil lubrication. 

 Medium: 1/4 to 1/2 catalog speed limit for static oil lubrication. 

 High: 1/2 to full catalog speed limit for static oil lubrication. 

 

4) Consult SKF Engineering if temperature is below 0
o
 or above 200

o
F. 

 

5) Extremely slow speed will require special consideration if loads are high. 

 

 * Under all conditions, application should be checked using the SKF lubricant film parameter found in the Engineer 

Data Catalog. 

 

6) Use type "C" where load is heavy, 15,000 hours-rating life or less and/or speed are less than RPM. 

 

7) Consult SKF Engineering - Grease lube not normally recommended under this combination of operating conditions. 

 

8) Dry clean applications only.  For moderate conditions of dirt and/or moisture, use cycle of 1 to 2 months.  For 

extreme conditions of dirt and/or moisture, use cycle of 1 week.  Vertical applications normally require shorter than 

normal re-lube cycle. 

 

9) Never mix greases with unlike bases. 

 

10) Remove old grease at least once a year. 

 

 

 



 

 

10 -  LIMITED WARRANTY 

 

SEPROTECH SYSTEMS INCORPORATED warrants the parts in each treatment plant to be free from 

defects in material and workmanship; for a period of 15 months from shipment or 12 months from start-

up, whichever occurs first, in the treatment of domestic wastewater.  Sole obligation under this 

warranty is as follows:  

 

SEPROTECH SYSTEMS INCORPORATED shall fulfil this warranty by repairing or exchanging any 

component part, F.O.B. our factory, that in SEPROTECH SYSTEMS’ judgement, shows evidence of 

defects, provided said component part has been paid for and is returned through an authorized dealer, 

transportation prepaid.  The warranty must also specify the nature of the defect to the manufacturer.  

New placed parts are under warranty for one year. 

 

The warranty does not cover treatment plants that have been flooded, by external means, or that have 

been disassembled by unauthorized persons, improperly installed, subjected to external damage or 

damage due to altered or improper wiring or overload protection. 

 

This warranty applies only to the treatment plant and does not include any other electrical wiring, 

plumbing, drainage, or disposal system. SEPROTECH SYSTEMS INCORPORATED is not 

responsible for any delay or damages caused by defective components or material, or for loss incurred 

because of interruption of service, or for any other special or consequential damages or incidental 

expenses arising from the manufacture, sale, or use of this plant. 

 

SEPROTECH SYSTEMS INCORPORATED reserves the right to revise, change, or modify the 

construction and design of the treatment plant for domestic wastewater or any component part or parts 

thereof without incurring any obligation to make such changes for modifications in previously sold 

equipment. SEPROTECH SYSTEMS INCORPORATED also reserves the right, in making 

replacements of component parts under this warranty, to furnish a component part, which, in its 

judgement is equivalent to the Company part replaced. 

 

Under no circumstance will SEPROTECH SYSTEMS INCORPORATED, be responsible to the 

warrantee for any other direct or consequential damages.  Including but not limited to; lost profits, lost 

income, labour charges, delays in production, and/or idle production, which damages are caused by a 

defect in material and/or workmanship in its parts. 

 

This warranty is expressly in lieu of any other expressed or implied warranty, excluding any 

warranty of merchantability or fitness, and of any other obligation on the part of SEPROTECH 

SYSTEMS INCORPORATED. 
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NOTICE 

The enclosed materials are considered proprietary of Seprotech Systems Inc. No 

assignments either implied or expressed, of intellectual property right, data, know how, 

trade secrets or licenses of use thereof are given. All information is provided exclusively to 

the addressee for information purposes and is not to be reproduced or divulged to other 

parties, nor used for manufacture or other means or authorize any of the above, without the 

express written consent of Seprotech Systems Inc. The acceptance of this document will be 

construed as an acceptance of the foregoing conditions. 
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IMPORTANT:  READ THIS INSTALLATION PROCEDURE PRIOR TO START-UP. 

 

 

1.0  SITE INSTALLATION OF ROTORDISK


 SEWAGE TREATMENT PLANTS: 

 

1.1  (applies to Steel Tankage only) 

 

 

When there is a complete ROTORDISK


 unit supplied, site preparation is as follows: 

 

A level concrete or well-compacted gravel base is to be supplied by Customer/Contractor. 

 

Unit to be lifted only at lifting points by use of hooks and spreader bars. 

 

All anchoring and levelling of ROTORDISK


 on site to be done by customer/contractor.  Check 

alignment of shaft and sprockets and clearances of couplings where applicable prior to start-up, 

failure to do so may void manufacturer's warranty.  Refer to this ROTORDISK


 manual for 

details.  If required, the contractor must perform levelling. 

 

All hydraulic piping, to and from the unit, is to be supplied and installed by customer/contractor. 

 

All input electric and hydro hook-ups to be done by customer/contractor to local governing 

regulations and a signed approval sent to SEPROTECH SYSTEMS INCORPORATED. Under 

no circumstances must electrical connections, junction boxes or equipment pertaining to the 

electrical function of the unit be installed in the ROTORDISK


 tank. 

 

SEPROTECH SYSTEMS INCORPORATED GROUP INC. will supply a man on-site to assist 

customer/contractor at a specified rate and at customer/contractor discretion. 

 

If unit is not shipped completely assembled assembly instructions and drawings will be supplied. 



IMPORTANT:  READ THIS INSTALLATION PROCEDURE PRIOR TO START-UP. 

 

1.2 - (applies to Concrete Tankage for ROTORDISK


 only) 

 

If the ROTORDISK unit supplied is to be encased in concrete tankage, the site preparation is 

as follows: 

 

The unit is lowered into the concrete tankage, the pipe at the end of the unit is placed into the 

opening of the intermediate wall between the primary and final settlement chambers and lowered 

onto the anchor bolts (contractors supply). 

 

Unit to be lifted only at lifting points by use of hooks and spreader bars. 

 

All anchor bolts (contractors supply) should be correctly located in concrete in a vertical 

position.  In addition, all bolts should include a levelling nut. 

 

All anchoring and levelling of ROTORDISK on site to be done by customer/contractor.  When 

the unit is set onto the anchor bolts in the concrete tank, it must be levelled to a slope of no more 

than 3/4” in 20’ along the length.  The unit is then centred in the tank and completely bolted 

down. 

 

After the unit has been bolted down, check alignment of shaft and sprockets and clearances of 

couplings where applicable prior to start-up, failure to do so may void manufacturer's warranty.  

Refer to this ROTORDISK manual for details.  If required, the contractor must perform 

levelling. 

 

All hydraulic piping, to and from the unit, is to be supplied and installed by customer/contractor. 

 

All input electric and hydro hook-ups to be done by customer/contractor to local governing 

regulations and a signed approval sent to SEPROTECH SYSTEMS INCORPORATED.  Under 

no circumstances must electrical connections, junction boxes or equipment pertaining to the 

electrical function of the unit be installed in the ROTORDISK tank. 

 

SEPROTECH SYSTEMS INCORPORATED will supply a man on-site to assist 

customer/contractor at a specified rate and at customer/contractor discretion. 



If unit is not shipped completely assembled assembly instructions and drawings will be supplied. (As 

shown) 

 

                                  
Figure a - ROTORDISK



 tank outlet through intermediate wall between settlement tank chambers. 

 

 

 

 

 

 

 

                                       
Figure b - anchor bolt detail for ROTORDISK



 tank. 

 



 

1.3 - DIRECTION OF SHAFT ROTATION 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

The direction of shaft rotation should be such that disks mounted on shaft will enter water on the side 

where inlet to "Rotorzone" is located.  The electric motor driving the shaft should be wired 

accordingly. 

 

 

 



 

1.4 - DISSOLVED OXYGEN (D.O.) RECYCLE for ROTORDISK
® 

 
1.4.1 Recycle buckets are mounted on the last stage of the ROTORDISK

®
. These buckets 

rotate at the same speed as the disks.  See the attached elevation view of the recycle 

buckets and trough on the Rotorzone tank. 

 

1.4.2 As the disks rotate, the buckets scoop-up treated wastewater.  As this wastewater falls 

into the recycle trough, it is exposed to the atmosphere, where it absorbs fresh oxygen.  

The wastewater then cascades on one side of the trough through a narrow steel channel 

and mixes back with the contents of the Primary Clarifier, thereby introducing fresh 

dissolved oxygen in the Primary Clarifier.  See the section of diskbank assembly 

showing buckets and recycle trough. 

 

1.4.3 The set-up described above is comprised of the recycle buckets and recycle trough, is 

what we term as our D.O. re-circulation device.  This is especially advantageous to 

preventing septic conditions from occurring in the Primary Clarifier in small flow or low 

flow situations. 

 

1.4.4 It is important to measure the actual recycle rate on the ROTORDISK
®
. This data is 

compared to our theoretical recycle rate designed. This is advantageous prior to 

connecting and setting-up for service.  Using a container (5 gallon bucket is ideal) and a 

stopwatch, record the water flowing out of the effluent channel of the recycle trough.  

Make 3-5 readings, and report this data to SEPROTECH SYSTEMS INCORPORATED 

for future reference. 

 

                                  
 



1.5 - SUMMARY OF OPERATION 

 

(ROTORDISK
®
 systems designed for BOD/SS/Ammonia/Nitrate removal) 

 

A). The sewage plant (as supplied by SEPROTECH SYSTEMS INCORPORATED) is 

comprised of five (5) main components: the primary settling tank, the RBC tank, the 

denitrification tank, the secondary settling tank and the multi-media filters. 

 

B). The RBC tank is the aerobic section of the treatment plant divided into four (4) stages. 

  

Raw sewage is pumped and/or gravity flows into the primary settling tank (PST).  When the 

sewage is pumped into the plant, pumping must simulate conditions encountered in gravity fed 

systems. Indeed, over a 24-hour period, the plant is designed to handle a flow rate corresponding 

to the Average Daily Flow (ADF) and can accommodate for two Peak Daily Flow (PDF) periods 

of two (2) hours per day. Each PDF event can be at a maximum of three times ADF. 

 

In the PST, sedimentation separates heavy solids from the bulk of the liquid and the supernatant 

enters the aerobic section through the inlet slot located at the front section of the RBC tank. 

 

The aerobic section is made up of four stages.  The 1st stage is mounted on one common shaft. 

This 1st stage is comprised of one (1) to three (3) disk banks.  The normal colour of the bacteria 

in the 1st stage is dark brown.  This is the stage where most of the BOD removal by biological 

oxidation occurs.  The succeeding 2nd, 3rd, and 4th stages are mounted on the rest of the shaft or 

another common shaft.  Each stage has one (1) to three (3) disk banks.  It is in the 2nd stage that 

further BOD is removed, and nitrifying bacteria (those which convert ammonia (NH3) in the 

form of ammonium ions (NH4
+
) into nitrite (NO2

-
) and, ultimately, nitrate (NO3

-
)) start to 

predominate in the 3rd and 4th stages.  The 4th and last aerobic stage has recycle buckets that 

introduce both fresh dissolved oxygen into the primary settling tank and nitrifying bacteria 

present in the recycled water. 

 

The rotation of the disks in and out of the water provides a mean of air and heat transfer from the 

ambient air to the water. The transfer of air to the water is important for aerobic bacteria to 

remove BOD and ammonia. The transfer of heat to the water is important to maintain the water 

at an optimum temperature of 15 °C and above such that BOD and ammonia removal rates by 

the bacteria are maximised (removal rates are a function of the water temperature). Because 

maintaining a temperature that provides acceptable removal rates is important to the process, 

RBC’s are installed indoors and ambient air is maintained at 15 °C and above. 

 

C). The media in the denitrification section is completely submerged since denitrifying bacteria 

convert nitrate (NO3
-
) to nitrogen gas (N2) in an anoxic (i.e., in the absence of dissolved 

oxygen (DO)) environment. 

 

(Text missing pending completion of patent application process.) 

 

The denitrification section is comprised of two stages separated by a baffle. An equal amount 

of media is provided in both stages. 

 



D). Partially treated water from the denitrification section then enters the secondary settling tank. 

 Sloughed off biomass from the disks and media bundles and other suspended solids is further 

settled in this chamber. 

 

E). The partially treated water is then fed to three (3) multi-media filters using one of two (2) 

submerged pumps. The purpose of these filters is to further reduce the concentration of 

suspended solids in the final effluent. 



2.0 - ROUTINE VISUAL CHECKS ON PHYSICAL AND BIOLOGICAL FUNCTIONING OF 

ROTORDISK
®
 & DESCRIPTION OF TREATMENT PROCESS 

 

ROTORDISK
®
 sewage treatment plants have three major steps in the purification process.  In the 

primary settling tank, gross solids separate from the flow by either sinking or floating.  In the 

Rotorzone, dissolved pollutants are broken down to simple, non-pollutant compounds by the 

bacteria ("biomass") which grows on the rotating disks.  The final settling tank permits gravity 

separation of spent biological growth, which continually sloughs off the disks in the Rotorzone 

preceding it. 

 
 

2.1 - PRIMARY SETTLING TANK (PST OR PRIMARY "CLARIFIER") 

 

The accumulation of floating scum on the surface of the primary clarifier is normal.  It is 

proportional to the accumulation of settle-able solids at the bottom of the tank.  Periodic 

(9-12 months) removal of sludge at the bottom of the tank is required for proper operation of the 

Unit. 

 

If no sludge measuring device is available, the accumulation of 9"-12" depth of scum on the 

surface is a good indication that it is time to remove the accumulated deposits of sludge from the 

bottom of the tank(s). 

 



 

2.2 - ROTORZONE 

 

The Rotorzone is subdivided into four sections, with disk banks in each.  The wastewater first 

enters the Rotorzone in the section marked "1" in the sketch (furthest away from the inlet to the 

plant).  The flow then proceeds through sections 2, 3, and 4 before entering the denitrification 

zone. 

 

The accumulation of biological growth will be greatest in section 1, and gradually decrease 

through subsequent sections.  Generally, the growth will be thick, and often filamentous 

("stringy"), in section 1, becoming thinner and more compact through sections 2-4. 

 

The colour of the growth will typically be dark brown to black in Section 1.  Some grey growth 

may also be noticed, depending on the relative load and type of wastewater being treated.  

Growth in sections 2-4 will typically vary from medium brown to a light brown or tan growth in 

section 4. 

 

In a well-functioning unit with the appropriate feed of wastewater, there will be an earthy, 

humus-like ("musty") smell inside the unit.  A substantial sour, "sewage" smell may be an 

indication of sub-optimal conditions in the treatment process. 

 

 

2.2.1 - ‘BATHTUB RING’ 

 

The wastewater flows by gravity within a ROTORDISK
®

 Plant thus the water level is relatively 

constant.  Changes in water level of 1" to 2" are not unusual due to surge flows entering the unit. 

 The evidence of this is a ‘bathtub ring’ 1" - 2" above the normal level.  A ‘bathtub ring’ higher 

than this suggests that partial or complete flooding of the unit has occurred since the last check.  

If so, the (gravity or pump) discharge system should be checked for blockages or mechanical 

malfunction. Another condition which can lead to the level of water rising to greater levels than 

1” – 2” is if the plant is fed by pumps that exceed the design limits of the plant (i.e., ADF over a 

period of 24 hours including a maximum of two (2) PDF events no longer than 2 hours each). 

 

 

2.3 – ACETIC ACID INJECTION SYSTEM 

 

One of the most important building blocks of life is carbon. The bacteria responsible for 

denitrification need carbon in an organic form to grow and thus convert nitrate to nitrogen gas. 

Most soluble organic carbon (often measured in terms of Biochemical Oxygen Demand or BOD) 

has been consumed in the aerobic section of the wastewater treatment plant and there is thus very 

little left for the denitrifiers by the time the wastewater reaches the denitrification section of the 

plant. It is for this reason that acetic acid (vinegar), an easily biodegradable organic carbon 

source, is injected at the inlet of the denitrification zone. 

 

The system provided consists in a 125 imp. gal. storage tank (φ=30”, H=49”) equipped with a 

mixer and of a dosing pump of maximum capacity 12.3 l/h mounted on a skid.  

 



The dosing pump can be controlled in either of two ways: by a 4-20 mA signal coming from the 

flowmeter located on the effluent outlet pipe (the system is programmed to be operated that way 

by default) or by a dry contact (by others) located outside SEPROTECH SYSTEMS 

INCORPORATED’s main control panel. For example, that dry contact (by others) could be 

closed when the pumps (by others) feeding the wastewater treatment plant are running and 

opened when they are not. 

 

The target dose of pure acetic acid (CH3COOH) in the water is: 175 mg/litre. Assuming that 

commercial acetic acid is at a concentration of 12% by weight, this means that the target dose of 

commercial acetic acid at the inlet of the denitrification section would be 1460 mg of 

commercial acetic acid per liter of water. At ADF (i.e., 49,000 litres per day), this corresponds to 

a dosing rate of 2.9 litres of commercial acetic acid per hour. If the 4-20 mA signal from the 

flowmeter is used to control the dosing pump (again, this is the default mode), then the actual 

dosing rate will be 3 × 2.9 = 8.7 litres of commercial acetic acid per hour one third of the time 

since the flow exiting the plant (via the flowmeter) is pumped from the FST to the multi-media 

filters at a rate of 3 × ADF = PDF (i.e., 147,000 litres per day). 

 

The average daily quantity of commercial acetic acid necessary has been estimated at 70 l/day 

(15.4 imp. gal per day) based on an ADF of 49,000 litres/day. 
 
 
2.4 – DENITRIFICATION ZONE 

 

(Text missing pending completion of patent application process.) 

 

In the denitrification zone, the media is completely submerged such that anoxic conditions (i.e., 

the absence of Dissolved Oxygen (DO) in the water) prevail and thus the denitrification process 

(i.e., the conversion of nitrate (NO3
-
) to nitrogen gas (N2)) can take place. The denitrification 

zone includes two (2) stages that are separated by a baffle. 
 
 

2.5 – FINAL SETTLING TANK (FST OR FINAL "CLARIFIER") 

 

The effluent near the outlet at the backside of the final clarifier should be relatively clear and 

colourless and relatively free of suspended matter.  Clarity can best be judged by scooping a 

small volume of the final effluent into a clear glass container.  This is particularly true of larger 

units where the depth and dark colour of the tank walls may make clarity hard to determine.  

(Note:  Although the risk of infection is very small, the wearing of rubber gloves is a rational 

safety precaution when hand-scooping the effluent for a clarity check.  This is particularly true if 

there are open cuts on the hands.) 

 

Although the final effluent itself should be relatively clear, some floating matter may accumulate 

on the surface of the final clarifier.  This is normal, and will typically be much less than the 

accumulation of floating scum in the primary clarifier. 

 

 



2.6 – FILTERS FEED PUMPS LOGIC AND LEVELS IN THE FST 

 

The level in the FST is controlled in the following manner: 

 

- Level Switch Low (LSL or float #1): both filter feed pumps (each of capacity = 3 × ADF) 

stop when this level is reached; 

- Level Switch High (LSH or float #2): lead filter feed pump starts when this level is reached; 

- Level Switch High High (LSHH or float #3): lag filter feed pump starts (lead filter feed pump 

is maintained in operation) and an alarm goes off when this level is reached (i.e., the alarm 

light is activated); 

- Overflow: the FST is equipped with an outlet that can be connected directly to the storm 

sewer in the exceptional case that the plant is overflowed (piping between this outlet and the 

storm sewer is out of SEPROTECH SYSTEMS INCORPORATED’ scope of supply). 

 

 

2.7 – POST FILTRATION SYSTEM 

 

The clarified water is pumped from the FST to three multi-media filters operating in parallel. 

The purpose of these multi-media filters is to reduce further the concentration of suspended 

solids in the treated wastewater. 

 

The three filters operated in parallel are designed to treat peak low rates (PDF) of 3 times the 

design average daily flow (ADF) and are fed at this flow rate since each filter feed pump also has 

a capacity of PDF. 

 

Each of the three filters is filled with anthracite, sand and garnet with gravel underbedding. The 

water is filtered from top to bottom of each filter with the coarser filtration media placed on top 

and the finer on the bottom of the filter. Each vessel is made of fibreglass. In normal operation 

(i.e., when all 3 filters operate in parallel), the filtration velocity is about 10 m/h on each filter. 

 

A backwash of one of the three filters is performed approximately every 4 hours. The filters are 

backwashed alternately, i.e., filter no. 2 gets backwashed approximately 4 hour (exactly 4 hours 

+ the time it takes to backwash and rinse a filter) after filter no. 1 gets backwashed and filter 

no. 3 gets backwashed approximately 4 hour after filter no. 2 gets backwashed. These operating 

parameters are adjustable on the plant’s main control panel (see Section 2.9). When a backwash 

occurs, the water pumped at PDF from the FST is fed to two of the filters and the filtrate from 

these is used to backwash the third filter from bottom to top (inverse direction than in filtration 

mode). The two filters used to produce the filtrate operate at velocities of approximately 15 m/h 

while the third filter gets backwashed at a velocity of approximately 30 m/h. 

 

The filtration system is controlled by the main control panel for the plant. The automatic 

diaphragm valves installed on the filtration unit are pneumatic and are thus opened and closed 

using compressed air. A compressor is provided with the plant. The compressed air transits 

through a filters solenoid valves panel. 

 

 



2.8 – MONITORING OF DISCHARGE FLOW RATE 

 

The plant is equipped with a magnetic flow meter located on the clean effluent’s discharge pipe. 

This instrument is equipped with a counter that allows tracking of the total volume of clean 

effluent discharged by the plant. As mentioned in paragraph 2.3, the flow meter is also used to 

control the injection rate of acetic acid. A thermal chart recorder was also provided in order to 

produce hardcopies of the flow measurements taken by the flowmeter. 

 

 

2.9 – OPERATING PARAMETERS ADJUSTABLE ON THE CONTROL PANEL 

 

The following operating parameters were set as default in the Programmable Logic Control 

(PLC) panel provided with the plant but are adjustable within the ranges shown below. Making 

changes and adjustments to the default plant’s operating parameters requires a good 

understanding of the wastewater treatment process and should therefore only be performed by 

qualified and trained staff. Please contact SEPROTECH SYSTEMS INCORPORATED if 

assistance is needed to optimise the operation of the plant. 

 
T1 T2 T3 T4 T5  

Time between 

backwashes 

Time for a 

backwash 

Time for rinse Time between 

sludge pumping 

Time for sludge 

pumping 

Factory Setting 4 h 10 min 5 min 1.0 h 0.25 min 

Minimum 1 h 5 min 2 min 0.5 h 0.10 min 

Maximum 18 h 30 min 30 min 12.0 h 1.00 min 

 

 

2.10 - FREQUENCY OF INSPECTION 

 

Visual checks every week should be sufficient. However, for better preventative maintenance of 

the wastewater treatment plant and thus the capital investment, a daily walk through is often the 

preferred frequency of visit.  Many owners prefer the visual and audible (look and listen) walk 

through. A standard operator checklist should be prepared and used by the person responsible for 

periodic maintenance of the plant at every visit. SEPROTECH SYSTEMS INCORPORATED 

can assist in preparing such checklist upon request. 

 

The acetic acid storage tank should be topped off every time the plant is being visited. 

 

The pressure loss on every filter should also be controlled. Two pressure gauges were provided 

for this purpose, one on the inlet pipe and one on the outlet pipe of each filter. The pressure drop 

across a filter shouldn’t exceed 15 PSI. If it does even after a filter has been backwashed, the 

frequency and/or duration of backwashes should be increased. 

 

  

3.0 - STANDARD RECOMMENDATIONS AND PROCEDURES FOR SLUDGE REMOVAL 

 

3.1 - STORAGE CAPACITIES 

 



A design feature of ROTORDISK
®

, which contributes greatly to overall simplicity of the 

process, is the sizing of clarifiers to accommodate static internal sludge storage for extended 

periods.  Depending on such factors as raw wastewater solids concentrations, and design organic 

loading in a given application, maximum sludge storage levels will typically be reached in 6-9 

months of operation. 

 

This period is based on calculated rates of initial decomposition of raw and biological solids, 

and, upon operating experience, indicating the degree of auto-digestion/compacting, which 

proceeds during the storage period.  The 6-9 month period will be shortened to the extent that 

design hydraulic and waste loads are exceeded.  It will be lengthened to the extent that flows and 

waste load are less than those designed for. 

 

3.2 - DETERMINATION OF ACCUMULATED SLUDGE VOLUMES 

 

The accumulation of maximum storage capacities can be indirectly monitored through visual 

observation of the thickness of the scum blanket on the surface of the primary clarifier.  When 

the scum blanket has matured to a height of approximately 7"-10", this is a good indication that 

sludge accumulations at the bottom of both clarifiers are at or near maximum levels, and that 

sludge withdrawal is indicated. 

 

A more accurate procedure of determining sludge levels is to directly measure actual 

accumulations, and compare these to the maximum storage capacities listed on the "Details" 

section of the general arrangement drawing for the ROTORDISK
®

 model in question. 

 

A variety of sludge measuring devices is commercially available.  The two most common are the 

weighted hollow tube type, and, the (electronic) turbidity-change detector type.  The former is 

less costly, relatively easy to use, and more appropriate because of the low frequency with which 

measurements need to be made in a ROTORDISK
®

 unit. 

 

Whatever means of measuring the sludge may be selected, it must be kept in mind that the sludge 

is not a firm solids substance.  Domestic wastewater sludge is mostly trapped water and other 

liquids.  Only to determine sludge levels by "feeling" for a solid layer with a stick or pole.  The 

settled sludge is far more liquid than the surface scum, which is perhaps 30-40% solids by 

volume. 

 

Irrespective of the type of device used, sludge levels should be measured at several locations in 

each settlement tank to ensure a reasonably accurate calculation of accumulated volumes.  This 

is required since sludge accumulation levels are not uniform; being highest at the inlet ends of 

both clarifiers, and, below the slot at the bottom of the first section of the Rotorzone trough. 

 

Once an average sludge height has been determined, multiply by the surface area of the clarifier 

in question to determine the existing volume of stored sludge.  Compare to maximum design 

capacity listed on the general arrangement drawing.  If the accumulated levels equal or exceed 

design values, it is time to remove the sludge from the unit. 

 

 



3.3 - SLUDGE REMOVAL 

 

A pump-out truck of the same type that pumps out septic tanks normally does the sludge 

removal.  For smaller ROTORDISK
®

 units, the entire liquid contents of the treatment plant can 

be withdrawn.  For larger installations, the haulage contractor should be instructed to get the 

suction hose directly to the bottom of the tanks and withdraw the sludge only, while taking as 

little of the supernatant as possible.  Once the primary sludge is withdrawn from the primary 

settlement tank, the supernatant of the secondary clarifier can be transferred to the primary 

settlement tank to expose the secondary sludge.  The suction hose should be placed down at a 

multiple number of points to help ensure complete removal of accumulated sludge deposits.  

Floating surface scum should also be removed.  Haulage contractors should be given a brief 

description of the unit and its operation if they are not already familiar with it.  A particular point 

to emphasise is that the biological growth on the disks should not be washed off, but should be 

left in place.  The exception to this is if the disks have accumulated excess biomass due to sludge 

pump out being delayed past the indicated intervals. 

 

Sludge removed from the unit is normally hauled away by the pumping truck and disposed of at 

municipal facilities, or, by controlled spreading on farmland.  On-site disposal in shallow 

trenches and/or some form of on-site volume reduction (prior to export) may be feasible or 

desirable depending on the specific opportunities and limitations afforded by the site of a given 

installation. 

 

 

3.4 - POTENTIAL CONSEQUENCES OF OPERATING ROTORDISK
®
 UNITS PAST 

DESIGNATED MAXIMUM SLUDGE STORAGE LEVELS 

 

Sludge accumulations should be removed once they reach indicated maximum storage levels, 

because failure to do so could result in lowered treatment efficiency, and possibly cause serious 

damage to the structure of the Rotating Assembly and drive unit.  The potential for problems is 

as described below and depicted in the attached sketches. 

 

Figure (c) shows a unit operating with sludge build-ups at or near maximum storage levels.  This 

will cause no problem since the storage heights are designated so that flows through the primary 

clarifier will not disturb the sludge layer.  Characteristics of wastewater reaching the Rotorzone 

at this time (and since start-up) will be in the range of 180-200 mg BOD/1 and 50-250 mg SS/1.  

The supporting structure of the rotating assembly is over designed for the amount of biological 

build-up which will occur on the disks under this operating condition, and the shear force of the 

rotation through the trough water will limit the thickness of growth. 

 



However, if sludge is allowed to accumulate past designated storage heights, flow through the 

primary clarifier will begin to disturb the sludge blanket, and thus carry loads of solids and 

dissolved organic matter into the Rotorzone which are not anticipated in the design of the unit 

(Figure d).  The pollutant load reaching the biomass on the first stage of disks will overload that 

biomass (in terms of F:M ratio), and force a change in its activity and growth.  The biomass 

becomes more gelatinous, and does not shear off as well with disk rotation.  Additionally, the 

biomass will readily adsorb and entrap the extra solids with the sum effect being an increase in 

weight on the rotating assembly that considerably exceeds that which its design is based on. 

 

This tendency reaches its extreme if sludge is allowed to accumulate to the point where it will be 

disturbed by-, and caught up in -, the re-circulation pattern created by the two slots in the trough 

on the first section of the Rotorzone (see Figure e). 

 

The sludge will have characteristics in the order of 20,000 mg TSS/1 and 10,000 mg BOD/1, so 

it is obvious that even a minor amount of this material caught up in the re-circulation flow will 

significantly increase the concentration of the waste stream entering the Rotorzone.  If, for 

example, the sludge was caught up in the recycle flow at a ratio of as little as 1:10 or 1:15, the 

resulting concentration would be sufficient to produce a considerable first-stage overload on an 

amount of disk area selected based on normal concentrations. 

 

The resulting build-up of poorly-shearing gelatinous biomass and trapped solids would pose a 

serious potential for strain on the drive unit, and for structural damage to disk bank assemblies 

and shaft, in spite of them being considerably over designed for loads anticipated in normal 

operation. 

 

Clearly, these potential problems should be avoided by the removal of sludge once it reaches the 

level specified as maximum for the ROTORDISK
®

 unit in question. 

 



3.5 - FRONT VIEW SCHEMATIC OF ROTORDISK
® 

 
UNIT OPERATING AT-, AND ABOVE-, 

RECOMMENDED MAXIMUM SLUDGE STORAGE LEVELS 

 

 

                                           
 

Figure c-unit operating at maximum sludge storage levels.  Neither influent flows, nor re-

circulating flows, disturb sludge blanket. 

 

 

 

 

 

                                             
Figure d- unit operating with excess accumulations.  Influent flows may disturb sludge blanket 

and increase BOD and solids loads to Rotorzone to levels above treatment design. 

 



 

 

 

 

 

                                                    
 

Figure e-Unit operating with excess sludge accumulated to base of Rotorzone.  Both influent 

flows and re-circulation flows will disturb and carry sludge solids.  Increase in BOD and solids 

loads entering Rotorzone will be substantially above design treatment levels, increase 

accumulated masses on rotating assembly, produce potential for damage to structure and drive 

unit. 

 

 

3.6 - PUMPOUT PROCEDURES FOR ROTORDISK
®
 TREATMENT SYSTEMS (summary) 

 

Using suction hose, floating or surface scum should be removed first. Place the suction hose 

directly to the bottom of the tank and withdraw sludge only, while taking as little as possible of 

the volume of waste liquid above the sludge blanket (supernatant). 

 

Move the hose at multiple number of points along the bottom of the settlement tanks. Do not 

wash off biological growth (biomass) on the disks.  The exception to this is excess accumulated 

biomass on the disks due to an overdue sludge pump-out.  Excess accumulated biomass is when 

a disk bank is 100% fully covered with biomass and the colour is grey with a slight odour. 

 

Keep a record of all pump-outs to arrive at an actual normal operating interval for sludge pump-

outs.  For systems with several flow meters, it is also beneficial to note the total flow generated 

between pump-outs. 

 

 

 
 



3.7 - START-UP PROCEDURES OF ROTORDISK


 

 

WARNING: A VALVE LOCATED AT THE BOTTOM OF THE DENITRIFICATION TANK 

AND EQUIPPED WITH A REMOTE ACTUATION MECHANISM WAS PROVIDED WITH 

YOUR UNIT. THIS VALVE: 

 

- Needs to be OPEN: when the plant is first filled with water, during draining if the plant ever 

requires such operation and during subsequent refilling operations. FAILURE TO OPEN 

THIS VALVE DURING FILLING AND DRAINING WILL RESULT IN SERIOUS 

DAMAGE TO THE PLANT. This is because, during a filling operation, the water rising in 

the PST would push the denitrification tank upwards while it is empty (this tank wouldn’t 

have had a chance to fill with water until the water level reaches the inlet slot between the 

PST and the aerobic ROTORDISK


. Th open valves provide a mean of filling the PST and 

the through (denitrification tank included) at the same time. 

 

- Needs to be CLOSED: during normal operation of the plant. Indeed, the denitrification 

section contains water already partly treatment thus this water and that contained in the PST 

shouldn’t mix. FAILURE TO CLOSING THIS VALVE DURING NORMAL OPERATION 

OF THE PLANT WILL RESULT IN A POOR QUALITY EFFLUENT. 

 

The ROTORDISK


 sewage treatment plant is based on a fixed film treatment process referred to 

as the Rotating Biological Contactor (RBC). In this process, micro-organisms or bugs are 

attached and grown on the surface of a media, the quantity of bugs being directly proportional to 

the amount of food in the wastewater. When starting up a new system, it will normally take about 

two weeks to get organic removal from the wastewater and three to four weeks to establish the 

nitrification process at normal domestic sewage temperatures. The method of and effluent 

discharge during system start-up should be discussed and thoroughly communicated with the 

environmental authority. The primary sedimentation tank and RBC of the system should, 

preferably, be filled with fresh water before admitting wastewater to the system. A flow less than 

design is not a problem. The biomass will develop themselves on the media. If there is a small 

flow only a portion of the disk will have biomass. As the flow increases the amount of biomass 

will increase. 

 

Seeding a ROTORDISK


 with activated sludge, although not required, can be accomplished. 

The activated sludge should be at the same temperature as the influent. Sudden changes in 

wastewater temperature cause biomass sloughing. In most cases, the use of domestic waste as a 

seed culture has provided the required biomass for continuous operation. When seeding the 

ROTORDISK


 with activated sludge is decided, the primary sedimentation tank and RBC of the 

system should first be filled with fresh water (preferably) and the activated sludge added to the 

RBC.  The RBC should be rotating at all times. The wastewater introduced to the tank needs to 

have only 20% of the disks covered with waste.  This can already provide the needed wetting and 

still provide some time to reach normal operating levels when source flow is introduced. The 

final clarifier does not need to be filled with anything. 

 



Alternately, seeding can be accomplished using dry bacteria and a source of organic carbon such 

as raw molasses or sugar. This can be done, for example, in situations where wastewater or 

activated sludge are not available and the plant needs to be ready to treat wastewater very shortly 

after it begins receiving it. By simulating the conditions encountered in wastewater (where large 

amounts of organic carbon and bacteria are present), biomass will establish on the 

ROTORDISK


 and the plant can thus be prepared to work under actual conditions before these 

are actually encountered. SEPROTECH SYSTEMS INCORPORATED can help find appropriate 

supplies of both dry bacteria and raw molasses. 

 

The preferred start up is the introduction of source wastewater at design or less than design 

loading. The disks need to be rotating at all times. When the disks are rotating and wastewater is 

introduced the biomass will develop and the pollutants will be removed. 

 

The practice of starting up a sewage plant with a charge of septage or activated sludge may be 

appropriate for suspended growth systems where sludge return is an essential and necessary part 

of the process. However, start-up with septage is not an appropriate practice for fixed film 

systems such as the Rotating Biological Contactor process and is not recommended. This is 

especially true of the ROTORDISK


 process and its static, internal storage of sludge. 

 

Studies have shown that the natural start-up time for a ROTORDISK


 is 2 1/2 – 3 weeks (normal 

temperatures and BOD reduction only), and that it has already developed sufficient biomass for 

50% removals in only 1 week. These are time frames significantly shorter than respective ones 

for suspended growth systems. Thus there is little rationale for “pre-starting” a ROTORDISK


 

unit with septage. 

 

Further, septage contains solids that are already well digested, and therefore not subject to further 

digestion-compaction in the storage zones. This contrasts to the fresh solids, which will undergo 

considerable digestion-compaction in the 6 – 9 months after initial settlement. Therefore, a 

charge of septage would contribute disproportionately to the accumulation of sludge levels, and 

necessitate a shorter interval to the first pump-out of the unit. 

 

The ROTORDISK


 concept of static sludge storage contributes greatly to its overall operation 

and maintenance simplicity. Following the above guidelines and recommendations will help 

ensure that the trouble-free simplicity of ROTORDISK


 is maintained. 

 

 



4.0 - STORAGE OF ROTORDISK
 SEWAGE TREATMENT EQUIPMENT 

 

If the unit is not to be operated for an extended period, then the motor-reducer assembly (drive 

unit) should be removed from its mound and stored at room temperature in a reasonably dry area 

(unless the whole unit is being stored in such an area). 

 

Additionally: 

 

1. Reducer:  The input shaft should be given several turns once a month to re-lubricate the 

upper bearings. 

 

NOTE:  Some reducers are shipped to site filled with synthetic lubrication.  Otherwise, fill the 

reducer with the lubricant (see reducer section of installation & maintenance instructions). 

 

2.  Motor:  The motor has a tendency to take on moisture when not in operation.  It requires no 

attention during storage, but before it goes into operation the insulation should be measured 

using a Meger.  It should be at least 1.0 mega-ohm.  If below 1.0 mega-ohm, it has taken on 

excessive condensation, and must be dried out before being operated.  (Note:  any electrical 

contractor or repair shop commonly understands these terms and procedures). 

 

3. Support bearings on main ROTORDISK


 shaft(s) should be re-lubricated prior to start-up. 

 

4. The system should not be installed and operated in water.  In the absence of sewage inputs 

and normal biological activity, freezing and consequent mechanical damage would be a distinct 

possibility.  Water level in the primary settlement tank to be dropped to below the bottom of the 

Rotorzone tank level, if freezing of the tank contents is possible. 

 



5.0 - ASSEMBLY PROCEDURE OF ROTORDISK


 COMPONENTS SUPPLIED BY 

SEPROTECH SYSTEMS INCORPORATED 

 

1.  Upon receipt of mechanical components: 

a. Check packing list for any missing items on delivery. 

b. Motor/Reducer is shipped loose, for assembly on the reducer flange. The reducer is 

shipped completely filled with synthetic lubricant. 

c. Bearing components are shipped as a set.  Open only when ready for assembly, to avoid 

moisture contamination. 

d. Chain and sprockets are shipped as a set.  Check for the following: 

-Large sprocket bushing (O.D.) fits into the large sprocket bore. 

-Large sprocket bushing bore (I.D.) fits the Rotordisk® shaft drive end. 

-Small sprocket bore (I.D.) fits on the reducer output shaft. 

-Cottered chain fits or matches the teeth on the sprockets. 

e. Coupling (applicable only to split-shaft ROTORDISK


 is shipped as a set.  Check the 

coupling hubs if they fit the center stub ends of the ROTORDISK


shafts. 

f. Disk banks are shipped pre-assembled on the shaft by SEPROTECH SYSTEMS 

INCORPORATED and are shipped on A-frames. Handle with care, as the Fiberglass of 

the disk banks is brittle. 

g. Hardware (bolts, nuts, washers) for mounting the following items are provided: 

-Bearings 

-Reducer 

-Recycle trough 

 

2. If, for any reason, the diskbanks must be removed from the shaft, the procedure for 

remounting them is as follows: 
 

If disk banks are 5 ft. in diameter or larger (supplied in semicircular sections) 

 

Mount them on shaft(s) as shown on Dwg.# GL-28D, with 1/2-20NFX1-1/2 Bolts.  Connect two 

half sections with two connecting plates (see sketch of typical mounting details) Remove outer 

nuts on required tie rods, fit connecting plate on tie rods over the end plates, then fasten them 

together with nuts and washers. 



                             
 

Figure f - typical mounting of disk banks on the shaft(s). 

 

 

 

 

 

 

 

                                                    
 

Figure g - exploded view of disk bank mounting parts. 

 

 

 



3.  Mount Bearings on Shaft(s). 
 

 a) Bearing should be mounted at the centre of stub end.  Follow bearing manufacturer’s 

installation instructions. 

 b) Use of the bearing fixing rings: one bearing of each pair is “fixed”, the other “floating”. 

Install the fixed bearing on the drive end of the shaft and the floating bearing on the non-

drive end. 
 

FOR ‘L’Rotordisk® models ONLY: On the shaft where the large sprocket will be mounted, fix 

the bearing into its housing closest to the sprocket.  On the other shaft fix the bearing into its 

housing closest to the coupling (i.e. one bearing should be fixed on every shaft). 

 

NOTE: All bearings mounted on tapered sleeves have to be driven up the taper to the tolerances given in 

the manual, using a bearing locking tool or equal. See installation, operation and maintenance 

instructions section of this manual regarding bearings. 
 

4. Mount coupling hubs on their respective shafts (if applicable) so that hub face is flush with 

the end of its shaft (for direct drive and ‘L’ models).  See installation, operation and maintenance 

instructions section of this manual regarding couplings. 
 

5. Install shaft(s) in ROTORDISK tank. 
 

6. Mount small sprocket/coupling hubs on reducer output shaft (whichever is applicable). 
 

7. Install Reducer-Motor Assembly in place.  The reducer comes completely filled with 

synthetic lubricant.  Ensure that the breather plug (mounted on top of one of the reducer oil 

intake ports) is installed on the reducer, after it is mounted on the ROTORDISK. It is 

recommended that the motor be mounted into the reducer prior to assembly into the 

ROTORDISK tank.  Allow for some play in the reducer mounting bolt tightness so the chain 

tightness can be adjusted later. 
 

8. Connect sprockets with chain.  Check the axial alignment of the sprockets while tightening 

the chain.  Tighten the previously loosened reducer mounting bolts after the sprockets are 

aligned and set in place.  See installation, operation and maintenance instructions section of this 

manual regarding roller chain drives. 
 

9. Connect two coupling hubs, grease, and fit coupling cover (if applicable).  Before mounting, 

check bore on both hubs to match the shaft diameter.  See installation, operation and 

maintenance instructions section of this manual regarding couplings. 

 

10.  Mount the stainless steel recycle trough on the ROTORDISK


 tank with the bucket opening 

points to the proper rotation of the shaft. 



 

 

 

 
 

 

NOTES: 

 

1. Follow manufacturers instructions in the "Installation & Maintenance Manuals" included by 

SEPROTECH SYSTEMS INCORPORATED for mounting bearings, couplings (if applicable), 

reducer, sprockets and chain (if applicable). 

 

2. Make sure all setscrews on sprockets and coupling hubs; bolts on reducer and bearings, are all 

well tightened before machine goes into operation. 



6.0 - ROUTINE MECHANICAL MAINTENANCE OF ROTORDISK


 SEWAGE TREATMENT 

PLANTS 

 

 

6.1 - MOTOR: 

If motor is equipped with grease fittings and relief plugs, it should be re-lubricated using a low-

pressure gun once a year with Shell Alvenia R2" grease (DO NOT OVER-LUBRICATE).  There is 

no lubrication required for motors without grease fittings and relief plugs 

 

 

6.2 - REDUCER: 

Reduction gear on ROTORDISK


 units is filled with synthetic long life lubricant.  No inspection or 

maintenance outside of periodic visual inspection is normally required.  If there are no evidence of 

oil leaks on the seals, the synthetic lubricant must be changed every five (5) years for 

ROTORDISK


 units running 24 hours a day. 

 

Reduction Gear on medium and large ROTORDISK


 size units are filled with Shell Tivela 75 oil 

and does not require oil changes (permanent lubrication).  Periodic visual inspection is required. 

Check oil level and top up to required level with same oil, if necessary. 

 

 

6.3 - BEARINGS: 

Lubricant will deteriorate in time and rate of deterioration is a function of the operating conditions 

encountered.  Lubrication cycle can be determined by analysing the samples taken near the bearing. 

See bearing manufacturer’s maintenance instructions. 

 

 

6.4 - SPROCKETS AND CHAIN:  

(Applicable to non-direct drive ROTORDISK


 units) 

 

Chain drive should be inspected every six- (6) months for following points: 

- If Chain is covered with grit or chips, it should be cleaned in kerosene and re-lubricated. 

- Inspect oil for contamination, such as chips, dirt or grit.  Replace oil if necessary (Oil with 

viscosity of SAE30 at ambient temperature 40
o
 to 100

o
 F is recommended). 

- Milky white colour of the oil is indicative of flooding.  Replace oil and determine the cause of the 

flood. 

-Check Chain tension and adjust if required. 

 

 

6.5 - COUPLING:     

(Applicable for direct drive ROTORDISK


 units and ‘L’ models) 

 

Coupling should be checked for lubricant level.  Lubricant is to be added if required.  Re-

lubrication with NLGI#2 or LTG Grease once a year is usually adequate. 



7.0 - TROUBLE SHOOTING 

 

7.1 - MECHANICAL HARDWARE 

TROUBLE PROBABLE CAUSE CORRECTIVE ACTION 

 Noisy chain 1. Loose chain 

2. Faulty lubrication 

3. Misalignment 

4. Worn Parts 

5. Moving parts rubbing stationary parts 

1. Tighten chain 

2. Lubricate properly 

3. Correct sprocket alignment 

4. Replace worn chain 

5. Align & tighten chain to clear oil bath 

Rapid wear on chain 1. Faulty lubrication 

2. Loose or misalign parts 

1. Lubricate properly 

2. Align & tighten entire drive 

Chain climbing sprockets 1. Worn out chain and sprockets 

2. Loose chain 

1. Replace worn out parts 

2. Tighten chain 

Stiff chain 1. Misalignment 

2. Worn out chain or sprockets 

3. Faulty lubrication 

4. Rust corrosion 

1. Correct alignment 

2. Replace worn out parts 

3. Lubricate properly 

4. Clean and lubricate 

Noisy Bearing     Rollers or bearings damaged     Replace bearing cartridge 

Bearing grease discoloured or 

mixed with water 

    Insufficient grease in the bearings     Purge bearing with grease and  increase           

  lubrication interval 

Hot bearing 1. Improper lubrication 

2. Rollers or bearing race damaged 

1. Purge bearing with grease and decrease           

   lubrication interval 

2. Replace bearing cartridge 

Reducer temperature rises 

above 200 degrees Fahrenheit. 

    Oil level too high or too low     Maintain proper oil level 

Oil leakage from reducer 1. Oil seals need to be replaced 

2. Ventilators/breather plugged causing 

pressure build-up inside the reducer. 

3. Oil level too high 

1. Replace oil seals 

2. Clean Ventilators 

3. Correct oil level 

Noisy reducer 1. Bearing failure 

2. Misalignment in worm gear inside 

3. Coupling between motor and reducer     

   worn out and misalign 

1. Check bearings and replace if necessary 

2. Align worm gear shafts. 

3. Replace coupling between motor and reducer. 

   Align coupling hub vertically 

Noisy Motor     Bearing damage    Replace damaged bearings 

Motor overheating 1. Reducer overheating 

2. Cooling fins on motor are clogged 

3. Overload 

4. Rotor rubbing on stator 

5. Over greasing or lubrication 

1. Check reducer 

2. Clean fins 

3. Check for excess friction or imbalance 

4. Replace bearings 

5. Avoid packing grease too tightly 

Motor won’t start 1. Power trouble 

2. Single phasing at station 

3. Fuse blown 

1. Check source of power supply 

2. Do not try to make it go and “fry” motor.         

  Check starter windings 

3. Replace fuse 

Knocking/rumbling on motor 

bearings 

1. Bearing worn due to lack of                    

   lubrication or excessive mechanical         

  overload 

2. bearings slack in housing 

1. Replace bearing and put new grease of 

recommended grade. 

2. Fir new end shields 

Rotordisk® shaft doesn’t turn 1. Power failure 

2. Motor failure 

3. Reducer failure 

4. chain drive failure 

1. Check power supply 

2. Check and replace motor and bearings. 

3. Check teeth worn gears and bearings.               

  Replace necessary parts 

4. Replace chain 



7.2 - ROTORDISK


 PROCESS 

 

ROTORDISK


 TROUBLESHOOTING GUIDE 

 

Problem Cause Corrective Action 

 

NO PROBLEM  NORMAL CONDITION 1. Slime on media appears      

    shaggy with a brown colour 

PROPER OPERATION 

 
   

2. Black slime growing on      

    disks 

Solids and/or BOD overloading a. Pre-aerate RBC influent 

b. For severe organic overloads, increase recycle rate 

c. De-sludge unit 

d. Place another RBC unit in parallel 
   

3. Rotten egg or other              

    obnoxious odors 

Solids or BOD overloading See Problem 2, solutions a, b, c and d, above 

   

4. Development of odors and    

    white biomass over most of  

    the media surface 

1. Septic influent wastewater or 

high hydrogen sulfide or 

sulfate concentration 

e. Determine the cause of the problem and correct it 

at source.  For example, aerate equalization tank 

f. Pre-aerate influent wastewater 

g. Determine the cause of the problem, possibly with 

the addition of chlorine or hydrogen peroxide; 

potassium permanganate has also been used 
   

 2. Overload first stage a. Check dissolved oxygen levels to confirm overload 

problem 

b. Increase number of recycle buckets 

   

5. White slime 1. Bacteria that feed on sulfur 

compounds.  Also, industrial 

discharges containing sulfur 

compounds may cause an 

overload 

� See Problem 2, solutions a and b above 

 2. Grease on the disks a. Remove grease at source 

b. Install grease traps 

   

6. Sloughing or loss of slime 

(biomass) 
1. Toxic or inhibitory substances 

in influent, including abrupt 

pH changes 

 

a. Eliminate source of toxic or inhibitory                   

substances 

b. Reduce peaks of toxic or inhibitory substances     

 by carefully regulating inflow to plant 

c. Dilute influent using plant effluent or any other    

 source of water 

d. See Problem 7.4 

   

 2. Variation in flow or organic 

loading 

a. - During low flow or loading periods, pump from   

 secondary clarifier or 4th stage RBC unit effluent 

 to recycle water with food and dissolved oxygen  

through the RBC unit 

b. - During high flow or loading conditions, attempt  

  to throttle plant inflow during peak periods 

c. -  For severe organic under loads, add a cheap 

source of soluble carbon in the PST such as 

molasses 

   



ROTORDISK


 TROUBLESHOOTING GUIDE 

 

Problem Cause Corrective Action 

   

1. Reduced wastewater 

temperature 

a. Decrease air opening in RBC building 

b. Heat air inside RBC unit cover or building 
  

7. Decrease in process              

     efficiency 

2. Unusual variations in flow or 

organic loading 

� See Problem 6, cause 2, solutions a and b above 

   

 3. Sustained flows or loads above 

design levels 

� Install additional treatment units 

   

 4. High or low pH values � Adjust pH to near neutral 
   

 5. Improper rotation of media � Inspect chain tension and adjust 
   

8. Accumulation of solids and  

    clogging in the RBC system 

Solids removal in pre-treatment 

steps is not adequate 
a. Improve pre-treatment efficiencies 

b. Provide supplemental aeration to help prevent 

solids from settling 

c. De-sludge primary tank 

   

9. Floating or rising sludge in   

   the secondary clarifier 

Removal of sludge from the 

clarifier is inadequate 
a. Increase the duration of pumping sludge from the 

clarifier 

b. Remove sludge from the clarifier more often 
   

1. Organic loading too high � Decrease organic loading 
  

2. Stage loading too high a. Increase number of recycle buckets 

  

3. Inorganic solids accumulation 

because of inadequate pre-

treatment 

� Check primary treatment and grit removal 

equipment for proper operation 

  

4. Accumulation of minerals � Use chemical pre-treatment to eliminate minerals 
  

10. Excess shaft weight or        

      biomass thickness 

5. Digester supernatant adding 

excessive BOD or sulfides 

� Modify supernatant pumping frequency 

   

1. Normal variations in balance � Time rotation by quarters.  A difference of less 

than 3 seconds in quarter rotation time is normal 
  

11. Shaft rotation non-uniform 

        or “jerky” 

2. Uneven biomass weight due to 

power outage 

a. If severe, shut unit down and wash down disks 

b. Turn off the unit temporarily and rotate manually 

to uniformly wet biomass growth before restarting 

c. Decrease or stop flow of wastewater to affected 

units 

d. contact manufacturer for assistance 
   



ROTORDISK


 TROUBLESHOOTING GUIDE 

 

Problem Cause Corrective Action 

1. Organic loading too high a. Add additional operating RBCs 

b. Identify cause of additional loading and eliminate 

at source 

c. Add supplemental air to RBC trough 

  

2. Sampling or testing procedures 

inaccurate 

a. If nitrification is occurring, analyze for carbon 

BOD only by using nitrification inhibitor 

b. Check for contaminated dilution water, sampler 

lines, or improper sampling storage 
  

3. Inadequate secondary clarifier 

operation 

a. Clean and de-sludge clarifier 

b. Modify sludge removal procedures to eliminate 

BOD kickback 

c. Install filters after clarifier 

d. Increase alum dose to enhance flocculation 
  

12. Effluent quality apparently 

       below requirements 

4. Anaerobic solids in the RBC 

tanks producing BOD 

kickback 

� Flush or drain tanks 

   

13. Snails or other nuisance      

      organisms in RBC tanks 

Nutritional and conducive 

environment for reproduction of 

hard-bodied shell snails (
1
/8” - 

1
/2” 

in size) 

a. Addition of controlled dosages of chlorine.  

Physical removal may be required with taking units 

out of service temporarily 

b. Contact manufacturer 

   

   

   

   

   

 

 

Contact SEPROTECH SYSTEMS INCORPORATED for advice on how to resolve problems related to the process before 

making changes to the process or equipment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Adapted from Water Pollution Control Federation “Manual of Practice OM-10”, 1988. 



 

 

 

 

 

8.0 - MAINTENANCE PROGRAM – Do’s and Don’ts  

 

DO'S 

 

1. Do use biodegradable soap if at all possible.  The system will however handle a certain amount 

of normal soap.  When laundering clothes, please follow manufacturer's instructions regarding 

quantity of detergent.  Excessive use of detergent can cause odour in the system. 

 

2. Do put large amounts of grease in a container and dump in garbage.  The system will handle a 

certain amount of fat and grease.  If a tile bed is used and if fats and grease get into it, they may 

plug the pores of the soil and seal up the bed.  Never put large amounts of grease (i.e. old grease 

from deep fryer) into the sewer lines. 

 

3. Have your system pumped out a minimum of once a year to remove sludge and scum to 

maintain top operating treatment in your system and filter bed. 

 

4. For small systems equipped with a service hatch, keep the service hatch above the ground.  Do 

not let run-off water enter system, as this will cause hydraulic overload. 

 

5. If a tile bed is used, do keep traffic such as cars, snowmobiles, etc., away from the system bed 

areas as they will break pipes and seal the soil over the bed. 

 

6. If a tile bed is used, do leave the raised filter in place without disturbing it.  The filter is 

specifically designed to provide maximum dispersal of the water.  Altering it by adding fill, 

covering it up or changing in any way may destroy its water dispersal characteristics and result 

in bed failure. 

 

7. If a tile bed is used, do encourage a growth of ground cover over the filter bed as it helps 

disperse water by evaporation and transpiration. 

 



 

 

 

 

 

 

DON'Ts 

 

1. Do not put non-biodegradable materials downs the drain, put them in the garbage, these include 

any plastics, rubber, disposable diapers, sanitary napkins, rubber goods, cigarettes, children's 

toys, cellophane, etc.  They will plug the system, and a pump out will be needed. 

 

2. Do not put harsh chemicals down the drain.  They will kill the bacteria necessary for efficient 

treatment.  These include acid or caustic cleaners, gasoline, oil, turpentine, photographic 

chemicals, etc.  Disinfectant and chlorine bleaches should be kept to domestic uses. 

 

3. Do not leave taps running or faulty toilets.  The excess water may overload the system and, if 

used, tile field causing breakout and poor treatment. 

 

4. If you do not have access to workers with appropriate training, do not attempt to fix the 

mechanical parts yourself.  Your dealer is trained to repair your plant and work safely with 

electrical and mechanical components.  Call him if you have a problem or concerns. 

 

5. Do not connect any other electrical load to the fuse or breaker feeding the plant as it will cause 

damage to the controls. 

 

6. Never put large amounts of grease (i.e. old grease from deep fryer) into the sewer lines. 

 

 

YOUR CO-OPERATION WITH RESPECT TO THE ABOVE POINTS SHOULD ENSURE 

TROUBLE-FREE OPERATION OF YOUR TREATMENT PLANT AND WILL BE GREATLY 

APPRECIATED. 

 



9.0 - INSTALLATION, OPERATION AND MAINTENANCE INSTRUCTIONS FOR VARIOUS 

MECHANICAL PARTS OF THE ROTORDISK


 AND OTHER EQUIPMENT SUPPLIED 

 

9.1 INSTALLATION & MAINTENANCE DETAILS FOR ROLLER CHAIN DRIVES 

 

CHAIN TENSIONING: 

The proper fit of a chain may be obtained by adjusting the sprocket centres.  When a chain is 

correctly tensioned, the total mid-span movement (double amplitude) in the slack span should be 

4-6% of the span length for normal drives. 

 

Where there is no adjustment means, adjustment may be made by removing links to compensate 

for elongation due to wear (Drives with fixed centres).  Proper lubrication and proper drive 

maintenance may minimize chain wear. 

 

LUBRICATION: 

Although many slow speed drives operate successfully with little or no lubrication beyond the 

initial factory lubrication, proper lubrication will greatly extend the useful life of every chain 

drive. 

 

A good grade of clean petroleum oil without additives, free from flowing at the prevailing 

temperatures should be used. 

 

Chain drives should be protected from abrasive and corrosive conditions, and the oil supply kept 

free of contamination.  Periodic oil change is desirable.  The lubricant viscosity recommended 

for ambient temperature 40
o
 - 100

o
F is SAE 30. 

 

OIL BATH: 

With bath lubrication, the lower strand of chain runs through a sump of oil in the drive housing.  

The oil level should reach the pitch line of the chain at its lowest point while operating.  Only a 

short length of chain should run through oil. 



INSTALLATION RECOMMENDATIONS: 

Shafting, bearings and foundations should be supported rigidly to maintain the initial alignment.  

Roller chain should be free of grit and dirt.  Wash chain in kerosene when required.  Re-

lubricate! 

 

Misalignment results in uneven loading across the width of the chain and may cause roller link-

plate and sprocket tooth wear.  Drive alignment involves two things: 

 

a) Parallel shaft alignment: Shafts should be parallel and level. 

b) Axial sprocket alignment: Sprocket axial alignment can be checked with a straight edge, 

which will extend across the finished sides of the two sprockets. 

 

Normally, it is good practice to align sprockets as close to the shaft bearings as possible. 

 

Installing the Chain: Recheck all preceding adjustments for alignment and make sure all setscrews, 

bolts and nuts are tight.  Fit chain around both sprockets and bring free ends together around one 

sprocket for connection. 

 

Chain Tension: Check chain tension to be sure that the slack span has 4-6% mid-span movement in 

horizontal drives. 

 

                                                  Recommended Possible Mid-Span Movement AC 

Drive 

Center-Line 

                           Tangent Length Between Sprockets 

 

 5” 10” 15” 20” 30” 40” 60” 80” 100” 

Horizontal to 45  .25” .5” .75” 1” 1.5” 2” 3” 4” 5” 

Vertical to 45  .12” .25” .38” .5” .75” 1” 1.5” 2” 2.5” 

                               
AC = Total Possible Mid-Span Movement 

Depth of Free Sag = .866 AB, approximately 



MAINTENANCE RECOMMENDATIONS: 

Regular maintenance schedules should be followed for all chain drives.  Each drive should be 

inspected every six months.  At each inspection period the following points should be checked: 

 

a) Check Lubrication: If chain is covered with grit or chips, it should be cleaned in kerosene 

and re-lubricated before reinstalling.  With bath lubrication, oil should be maintained at the 

proper level, as shown in lubrication instructions.  Add oil if necessary.  At each inspection, 

oil should be checked for contamination, such as chips, dirt or grit. 

 

b) Check sprocket alignment: If the chain is properly aligned, no wear will show on the inner 

surfaces of the chain roller link-plates.  If wear is apparent, this is evidence that sprockets are 

misalign and should be realigned as outlined in the installation instructions to prevent further 

chain and sprocket wear. 

 

c) Check sprocket tooth wear: If sprocket shows evidence of wear high on the sprocket teeth, 

this is evidence of excessive wear in the chain, the chain should be replaced.  If the sprocket 

teeth are severely worn, the sprocket should be replaced.  Do not run new chain on worn 

sprockets. 

 

d) Check chain tension: At each inspection period, the chain tension should be adjusted.  If 

excessive slack has accumulated which cannot be removed by available shaft centre 

adjustment (i.e. by moving reducer away from large sprocket using chain tensioning bolts), 

two or more pitches of chain should be removed and chain reconnected. 

 



9.2 PROCEDURE FOR ASSEMBLING BEARINGS AND PILLOW BLOCKS 

 

Shaft Preparation 

Clean shaft and remove any burrs or sharp edges.  Check the shaft diameter to given 

specifications. 

 

Seal Installation 

Place seal, which consists of: Double lip ‘G’ type seal 

 

 

MOUNTING OF BEARING ON SHAFT 

 

Adapter Sleeve Mounting 

Position adapter sleeve on the shaft to correct location with respect to required bearing 

centerline.  A smear of lubricating oil (SAE 10 or 20) applied to the sleeve outside diameter 

surface results in easier bearing mounting and removal.  (For pillow blocks mounted close to a 

pulley hub or similar obstruction, mount the adapter sleeve with threads inboard for easy 

removal.  Remember to slide lock-nut, lock-washer and bearing onto the shaft before positioning 

the sleeve.) 

 

NOTE: All bearings mounted on tapered sleeves have to be driven up the taper to the tolerances 

given in SKF tables, to ensure correct fits.  Spherical roller bearings can be measured 

between the unloaded rollers and the outer ring sphere surface. 

 

Un-mounted Clearance, Spherical Roller Bearings 

Measure the un-mounted internal clearance in the bearing by inserting and sliding progressively 

larger feeler blades the full length of the roller between the most vertical unloaded rollers and the 

outer ring sphere.  Never run the rollers over the feeler blade, as the wrong value will be 

obtained.  Record the measurement of the largest size blade that will slide through.  This is the 

un-mounted internal clearance. 

 

Bearing 

Mount the bearing hand tight on the adapter sleeve.  Be sure the large end of the bore of the inner 

ring matches the taper of the adapter.  To avoid damage to the bearing it is most important during 

this and subsequent operation that the shaft is blocked up so the bearing is unloaded.  Do not 

apply lock-washer.  Drive up procedure may damage it. 

 

Bearing Drive Up, Spherical Roller Bearings 

Lubricate the face and thread of the lock nut and apply to sleeve with chamfered face toward the 

bearing.  Tighten the lock nut.  Do not attempt to tighten the lock nut with a hammer and drift 

(use proper wrenches), the lock nut can be damaged and chips can enter the bearing.  Further 

tighten the lock nut and measure the internal clearance until the internal clearance is less than the 

un-mounted clearance figure by the amount shown in the attached table (see last page).  Finally, 

remove lock nut, position lock washer with outer tangs facing away from the bearing, and inner 

tang properly seated in the slot provided in the adapter.  Replace lock nut and tighten until firmly 

seated. 



PREPARATION OF PILLOW BLOCK HOUSING 

Check to be sure all pillow block parts are free of burrs and are completely clean.  Internal 

surfaces should be removed.  Apply a thin coat of grease to the bearing seat in the base.  Fit the 

bearing and seal inserts into the pillow block base, being careful not to damage to O-rings.  For 

assembling larger sizes where hoists must be used, it may be convenient to seat both bearings 

into their housing bases simultaneously. 

 

FIXING RINGS 

On each shaft one bearing is generally “Held” and other bearings are “Free”, to permit shaft 

expansion.  For “Held” bearing housings, use two fixing rings.  Place one on each side of 

bearing. 

 

CAPPING THE PILLOW BLOCK 

Place the cap on the base so that the dowel pins in the base align with the holes in the cap, being 

careful not to damage the O-rings.  Caps and bases are not manufactured for interchangeable 

assembly.  They must be kept together.  Install cap-bolts with lock washers and tighten securely. 

 

GREASE LUBRICATED BLOCKS 

Lubrication Notes 

Grease Lubrication 

If grease is used as a lubricant, it should be smeared between the rolling elements and worked in. 

 The lower half of the housing should be packaged 
1
/2 to 

3
/4 full. 

 

PROCEDURE FOR APPLYING LUBRICANT TO BEARINGS AND PILLOW BLOCKS 

Pack each bearing as completely full of the specified grease as possible by swiveling the outer 

ring open and rotating it as necessary to inject the grease. Then, swivel the outer ring closed 

being careful not to use force in the event a roller end catch the corner of the outer ring sphere. 

 

B) Before assembling the pillow block cap to the base, and after completing bearing and base 

assembly, fill 
1
/2 to 

3
/4 of the pillow block base with the same lubricant that was used to pack the 

bearing. 

 

 

LUBRICATION PROCEDURE TO BE USED AT START-UP 

A) All pillow block assemblies that have not been prepared for stage are ready for use, assuming 

the installation procedures have been correctly followed. 

 

B) While shaft is rotating, lubricate each seal through the outside lubricant fittings until grease 

is seen emerging from the labyrinth areas.  Make sure the outside of the lubricant fitting is clean 

before applying grease. 

 

 



RE LUBRICATION 

Lubricants deteriorate in time, and the rate of deterioration is a function of the lubricant used at 

the operating conditions encountered.  Determining the re-lubrication cycle depends on sampling 

the grease and analysis of the samples.  Provisions must be made to adequately evaluate the 

contamination by solids.  Samples for grease evaluation should be taken from near the bearing, 

and evaluation of the samples should dictate the re-lubrication cycle. 

 

Remove caps once a year and re-apply new grease. 

 

Each seal assembly should be lubricated once a month, while the bearing is rotating, with the 

same grease that is used in the bearing. 

 

 

 

 



GREASE CLASSIFICATION 
 

 Oil Viscosity Saybolt Second (approx. SSU)  

Class Type of Base (1) @ 100  F @ 210 F NLGI (2) Grade 

A Lithium or Equal 200 - 500 48 – 55 0 

B Lithium or Equal 400 - 600 58 – 68 1 

C Lithium or Equal 800 - 1,000 75 – 82 1 

D Lithium only 800 - 1,000 75 – 82 2 

 

 

 Grease requirement from above 

 

 

Operating temperature of 

bearing (4) 

Low (5) Medium  High Suggested Re-lube cycle 

0 – 70 A or B   6 – 12 months 

70 – 120 B or C   6 – 12 months 

120 – 160 B or C C or D (6) D (7) 2 - 3 weeks 

160 – 200 C C or D (6) D (7) 1 - 4 weeks 

 

1) Calcium Complex Greases NOT recommended for spherical roller bearings. 

 

2) National Lubricating Grease Institute Consistency Code. 

 

3) Definition of speed categories: 

 Low: up to 1/4 of catalog speed limit for static oil lubrication. 

 Medium: 1/4 to 1/2 catalog speed limit for static oil lubrication. 

 High: 1/2 to full catalog speed limit for static oil lubrication. 

 

4) Consult SKF Engineering if temperature is below 0
o
 or above 200

o
F. 

 

5) Extremely slow speed will require special consideration if loads are high. 

 

 * Under all conditions, application should be checked using the SKF lubricant film parameter found in the Engineer 

Data Catalog. 

 

6) Use type "C" where load is heavy, 15,000 hours-rating life or less and/or speed are less than RPM. 

 

7) Consult SKF Engineering - Grease lube not normally recommended under this combination of operating conditions. 

 

8) Dry clean applications only.  For moderate conditions of dirt and/or moisture, use cycle of 1 to 2 months.  For 

extreme conditions of dirt and/or moisture, use cycle of 1 week.  Vertical applications normally require shorter than 

normal re-lube cycle. 

 

9) Never mix greases with unlike bases. 

 

10) Remove old grease at least once a year. 

 

 

 



 

 

10 -  LIMITED WARRANTY 

 

SEPROTECH SYSTEMS INCORPORATED warrants the parts in each treatment plant to be free from 

defects in material and workmanship; for a period of 15 months from shipment or 12 months from start-

up, whichever occurs first, in the treatment of domestic wastewater.  Sole obligation under this 

warranty is as follows:  

 

SEPROTECH SYSTEMS INCORPORATED shall fulfil this warranty by repairing or exchanging any 

component part, F.O.B. our factory, that in SEPROTECH SYSTEMS’ judgement, shows evidence of 

defects, provided said component part has been paid for and is returned through an authorized dealer, 

transportation prepaid.  The warranty must also specify the nature of the defect to the manufacturer.  

New placed parts are under warranty for one year. 

 

The warranty does not cover treatment plants that have been flooded, by external means, or that have 

been disassembled by unauthorized persons, improperly installed, subjected to external damage or 

damage due to altered or improper wiring or overload protection. 

 

This warranty applies only to the treatment plant and does not include any other electrical wiring, 

plumbing, drainage, or disposal system. SEPROTECH SYSTEMS INCORPORATED is not 

responsible for any delay or damages caused by defective components or material, or for loss incurred 

because of interruption of service, or for any other special or consequential damages or incidental 

expenses arising from the manufacture, sale, or use of this plant. 

 

SEPROTECH SYSTEMS INCORPORATED reserves the right to revise, change, or modify the 

construction and design of the treatment plant for domestic wastewater or any component part or parts 

thereof without incurring any obligation to make such changes for modifications in previously sold 

equipment. SEPROTECH SYSTEMS INCORPORATED also reserves the right, in making 

replacements of component parts under this warranty, to furnish a component part, which, in its 

judgement is equivalent to the Company part replaced. 

 

Under no circumstance will SEPROTECH SYSTEMS INCORPORATED, be responsible to the 

warrantee for any other direct or consequential damages.  Including but not limited to; lost profits, lost 

income, labour charges, delays in production, and/or idle production, which damages are caused by a 

defect in material and/or workmanship in its parts. 

 

This warranty is expressly in lieu of any other expressed or implied warranty, excluding any 

warranty of merchantability or fitness, and of any other obligation on the part of SEPROTECH 

SYSTEMS INCORPORATED. 

 



Seprotech Systems Incorporated
2378 Holly Lane, K1V 7P1
Ottawa, Ontario, Canada
Telephone (613) 523-1641
Fax (613) 731-0851

NOTICE
The enclosed materials are considered proprietary of Seprotech Systems Inc. No assignments either implied
or expressed, of intellectual property right, data, know how, trade secrets or licenses of use thereof are
given. All information is provided exclusively to the addressee for information purposes and is not to be
reproduced or divulged to other parties, nor used for manufacture or other means or authorize any of the
above, without the express written consent of Seprotech Systems Inc. The acceptance of this document will
be construed as an acceptance of the foregoing conditions.



CENTER OF GRAVITY

It is always important in rigging practice to rig the load so that it is stable.  A stable load
is one in which the center of gravity of the load is directly below the main hook and
below the lowest point of attachment of the slings.  The center of gravity of an object is
that point at which the object will balance.  The entire weight may be considered as
concentrated at this point.  A suspended object will always move so that the center of
gravity is below the point of support.  In order to make a level or stable lift, the crane or
hook block must be directly above this point.  Thus a load, which is slung above and
through the center of gravity, will be stable and will not tend to topple or slide out of the
slings.

Predicting the center of mass for an object to be lifted is not a trivial matter.  It may
require several attempts at rigging to find the appropriate balance point.  Many objects
are not rectangular such that predicting the center of mass is often difficult.  In all crane
lifts the center of mass must remain below the hook and below the point of attachment for
any rigging.  A center of mass above the hook is inherently unstable and will cause the
load to flip.  Similarly, loads that are not balanced in the horizontal plane may slip form
the rigging.  The overall stability of the load is a combination of balance with respect to
the center of mass, weight distribution, and rigging tightness.

Crane operators should adjust the rigging and test for the actual center of gravity before
the load is lifted.



WEIGHT vs. ANGLE

The angle at which a sling holds a given load influences the effective weight of the load.
Stresses are minimal for loads with slings held perpendicular to the load, as shown in
Figure A.  For distributing the load vertically among more than a single leg of a sling, a
spreader bar may be used.  As shown in figures B-D, increasing the angle of the sling to
the hook from 30 to 60 degrees increases the effective mass of the load from 1154 lbs. to
2000 lbs., essentially doubling the weight on each leg of the sling at 60 degrees.  The
chart in the middle offers a handy guide for assessing the effective angle of the sling to
the relative weight.  Thus, it is always better to limit the angle of the sling.  Further, such
changes in sling angle must be accounted for in lifts that are close to the sling weight
limit and/or for critical lifts (greater than 90% of the crane limit).  Crane operators should
download a copy of this chart and carry it with them during crane operations.

Sling Angle       Stresses per
With Vertical     Sling Leg Per
                       1000 LBS

            Total Load

 0 500
 5 502
10 508
15 518
20 532
25 552
30 577
35 610
40 653
45 707
50 778
55 872
60           1000
80           2880

  1000 LBS

  1000 LBS

    1000 LBS

    1000 LBS

45*

30* 60*



RIGGING

 Loads should be well secured
 Slings should be adequate to the task
 Slings should be un-kinked and load balanced and secured
 No sudden stops
 No obstructions while lifting or traveling
 No loose items on load or crane before lift
 Bumping into runway stops is prohibited
 Hoist line must be vertical prior to the lift (remove slack in the hoist slowly)
 No crane load should pass overhead of personnel, clear the area before making the lift
 No one is to ride the crane without permission

The most important job of any crane operation is rigging of the load.  Poor rigging may
result in personnel injury, property damage, or other serious hazards.  Rigging is the most
time consuming of any crane operation and represents the single most hazardous potential
of crane operation.  In a multi-sling operation, each leg must be of the same length and
must contribute equally to load distribution.  Nylon slings are susceptible to damage by
sharp corners on the item to be rigged.  Caution must be taken to ensure that slings are
not damaged by sharp corners or by excessive loading.  Rigging requires years of practice
to perfect.  If in doubt about the security of your rigging, ask for help.  Rigging should be
checked by lifting the load a few inches off the ground to ensure that no swing develops
and that the load is completely secure.  Remember it is important to take the time to
accomplish this task correctly.  Not doing so may result in catastrophic consequences.
One of the most important things to check before lifting a load is to look for loose items,
such as screws or tools, which may have been used to secure the load.  Such items can
become projectiles during a lift.  This is the reason why crane operators or especially tag
line operators should wear hard hats when operating the crane and why it is essential to
make sure the path of the crane does not pass over the head of any individual.

Spreader bars must be used when lifting the B30.  Slings are to be attached at the lifting
lugs located at the Four Inside Corners of the B30.

Overall Weight 34, 200 Lbs
- Weight Trough   3,650
- Weight Shaft    4,634
- Weight Hood   3,900
- Miscellaneous   22,000

Overall Dimensions 311 Inch Long x 143 Inch Wide x 186 Inch High

(Refer to the General Arrangement Drawing for exact dimensions)



The following handling and installation instructions are intended to help customers install
the RBC properly and efficiently.

Handling and installation instructions are only recommendations.  They do not relieve the
purchaser from full responsibility for proper inspection, handling and installation.
Improper handling or installation, which results in damage or tank failure, is the sole
responsibility of the purchaser.  Failure by the customer to comply with the handling or
installation instructions will void the tank warranty.  Unknown situations or conditions
are also the burden of the purchaser.

The presence of SEPROTECH SYSTEMS personnel or an authorized representative at
the installation site does not relieve the purchaser of their responsibilities.

DO NOT fully assemble RBC prior to lifting. First install the tank, and then assemble the
shaft and other components onto installed tank.

INSPECTION

At the time of delivery, the customer shall be responsible for inspecting the tank for
damage during transit.  Both the inside and the outside of the tank must be inspected.   If
damage has occurred it should be noted on the delivery receipt prior to signing
acceptance, whether it be a SEPROTECH SYSTEMS truck of common carrier.  If a
SEPROTECH SYSTEMS truck makes delivery, the factory should be immediately
contacted prior to unloading or acceptance.  The customer accepts all future
responsibility for a damaged tank if the procedures set forth are not followed.

Minor damage can be repaired at the delivery site.

SEPROTECH SYSTEMS tanks are designed to withstand normal handling.  Note the
following handling precautions:

1. NEVER roll or slide a RBC.  Lift the tank using a crane or other approved method.
2. Operators of hoist equipment should follow proper rigging procedures at all times.

NEVER allow RBC to swing out of control.
3. Do not drop or allow hard impact from tools, spreader bars, etc.
4. Avoid the use of equipment inside the tank that could scratch or damage the inner

corrosion barrier.
5. NEVER use cables or chains around tank.
6. NEVER lift tank by using fittings.  Use designated lifting lugs.
7. If RBC is being stored prior to installation, be sure to lay on padded surface and tie

down securely.
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STRATEGY FOR 2009 PWSP TREATMENT AND DISCHARGE 
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Technical Memorandum   
To: Jim Millard 

Environmental Superintendent 
Baffinland Iron Mines Corporation 

Project: W01391.001 

From: Dave Ellis, AMEC Geomatrix Limited 
Jered Munro, AMEC Geomatrix Limited 

  

Date: March 16, 2009  

 

Subject: Technical Strategy for 2009 PWSP Treatment and Discharge 

 
Baffinland Iron Mines Corporation (BIM) has retained AMEC Geomatrix Limited (AMEC) to 
prepare the Technical Strategy (TS) for the management, treatment, and disposal of the 
wastewater and sludge solids stored in the polishing/waste stabilization ponds (PWSPs) at 
Milne Inlet and the Mary River facilities. 

This TS has been developed using information provided by BIM, the Mary River rotating 
biological contactor (RBC) process design evaluation, and discharge limits that have been 
adopted for the upcoming 2009 operating season. 

Discharge limits for BOD5, TSS, faecal coliform, oil and grease, pH, and toxicity are set 
requirements of Water Licence 2BB-MRY0710 that regulates effluent discharges for the project.  
There is also a requirement for discharge effluent to be acutely non-toxic.  This requirement for 
non-toxicity regulates levels of ammonia. Discharge limits for phosphorus are set based on the 
results of conservative mass loading modeling that was completed by Knight-Piesold Limited 
(KPL) and North/South Consultants Inc. (NSC).   Discharge criteria for the decant of the PWSPs 
are summarized in Table 1. 

PWSP water quality was last monitored in September 2008.  Since that time there has been 
discharge from the RBC treatment system to the PWSPs with a prolonged period of iced-over  
conditions.  These factors are likely to result in changes to PWSP water quality since the 
September PWSP sampling event.  Due to this uncertainty of the PWSP water quality, the 
development of a detailed plan and schedule for the decant of the PWSPs is not possible prior 
to the open water season in June 2009.  This TS has been prepared to identify the sequence of 
events that will be required to allow a timely and successful discharge of the PWSP’s without 
interrupting ongoing site operations.  Likely conceptual options for treatment and discharge of 
PWSP water will also be discussed. 
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Table 1:  Discharge Criteria for Decant of PWSPs 

Parameter Discharge Criteria 

 
Location Mary River WWTF Milne Inlet WWTF 

BOD5
1 30 mg/ L 100 mg/L 

TSS
1 35 mg/L 120 mg/ L 

Faecal Coliform
1 1,000 CFU/100mL 10,000 CFU/100mL 

Oil and Grease
1 No visible sheen No visible sheen 

pH
1 Between 6.0 and 9.5 Between 6.0 and 9.5 

Toxicity
1 Final effluent not acutely toxic Final effluent not acutely toxic 

Ammonia
2 N/A N/A 

Total Phosphorus
3 0.5 – 1.0 mg/L N/A 

Notes:   1. Discharge criteria based on water licence effluent limits for maximum average concentration. 

 2. No specific criteria for ammonia, but effluent must be acutely non-toxic. 

3. The range set for total phosphorus discharge target levels to Sheardown Lake were set based on results of  

the mass loading model.  Refer to Section 10 of this report for more information. 

 

 

WASTEWATER TECHNICAL STRATEGY (TS) 

The TS for treating and discharging the accumulated water from the PWSPs requires that the 
following tasks be undertaken and information collected: 

1. Conduct environmental sampling and analysis of the accumulated water and solids in 
each of the PWSPs as soon as conditions permit (likely June and early July) 

2. Confirm PWSP water levels and volumes of water and solids for disposal from each 
PWSP. 

3.  Conduct bench-scale treatability testing of PWSP samples. 

4.  Review and select the specific treatment process for scale-up. 

5.  Finalize the discharge workplan for each PWSP. 

6.  Execute the technical workplan to treat and discharge each of the PWSPs. 

7.  Submit a report for the PWSP treatment and discharge activities for 2009. 

The execution of Tasks 1 and 2, above, will provide information required by AMEC to complete 
treatability testing and to finalize the technical workplan for the 2009 discharge season.  The 
wastewater discharge workplan will be developed and executed in collaboration with BIM staff 
for the 2009 discharge season.  The discharge workplan will be designed so that it can be 
utilized by BIM during future annual open water discharge seasons.   
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MILNE INLET 

 

Polishing/Waste Stabilization Pond #1 

There is approximately 445 m3 of partially treated effluent in the PWSP at Milne Inlet.  The 
existing water quality in the PWSP dated September 2, 2008 was compliant for all regulated 
parameters as stated in BIM’s water licence (refer to Table 1). However, ammonia was elevated 
and there will be a requirement for toxicity testing to be completed prior to discharge as 
identified in the water licence.   

If the water does not pass the toxicity testing then further treatment of ammonia will be required 
to levels that are non-acutely toxic. 

 

Potential Treatment Strategies 

The treatment techniques that would be applicable for ammonia removal at Milne should they 
be required are discussed further. 

Option 1: Recycle through the Milne RBC 

The RBC at Milne Inlet Camp has not been operational since October.  Based on projected 
camp occupancy levels at Milne Inlet Camp for the 2009 field season, there will be between two 
and five personnel resident at this location.  As a result, decision has been made by BIM not to 
start up the Milne Inlet Camp RBC for the 2009 season.  Recycling through the Milne RBC is 
therefore not a preferred option at this time.   

 

Option 2: Chemical treatment for ammonia removal 

Chemical treatment of the Milne PWSP for ammonia removal is possible by adding a caustic 
chemical to the pond (e.g., agricultural lime) to raise the pH to between 11.0 and 12.0 to 
promote the stripping of ammonia from the water.  If the pond pH is raised using agricultural 
lime the additional benefits of increased removal of phosphorus and suspended solids within the 
pond system will also result.  Following the air-stripping of the ammonia, an acidic chemical 
such as aluminum sulphate (alum) would need to be added to lower the pH to the compliance 
range before discharge. 

Batch treatment of the lagoon using agricultural lime has the following advantages 

• Isolated treatment of PWSP with no external effects 

• Fast treatment time (approximately 2 weeks) 

• Faster discharge rates with independent pump (approximately 2 weeks) 
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Using batch chemical treatment the Milne PWSP could be treated over the course of 2 weeks 
and discharged over the following 2 weeks at a discharge rate of 5.5USgpm or 21L/min. 

MARY RIVER 

  

Polishing/Waste Stabilization Pond #1 

There is approximately 2400 m3 of partially treated effluent in PWSP #1 at Mary River.   The 
existing water quality in the PWSP #1 at Mary River dated September 3, 2008 is not expected to 
pass the toxicity testing that is required prior to discharge based on current ammonia 
concentrations as measured in September 2008.  Also, based on the September 2008 sampling 
results, total phosphorus concentrations exceed the currently established target level and would 
therefore require further treatment. 

The two other parameters of concern are faecal coliforms and TSS.  Both parameters are 
marginally within compliance based on September 2008 data. 

Potential Treatment Strategies 

PWSP #1’s high ammonia content is likely to fail the toxicity testing required by the water 
license. In order to meet regulatory compliance there are two economically feasible options for 
the site at this time.  The water from PWSP #1 could be  

• Recycled back through the Mary River RBC 

• Chemically treated to aid air stripping 

The total phosphorus level is also higher than the current target level range.  PWSP#1 may 
require phosphorus removal. Two feasible strategies for removal of phosphorus are: 

• Chemical precipitation and in-pond settling - as described for Milne using agricultural 
lime and alum.  The addition of a flocculating agent to the pond water to serve as a 
settling aid may be required. 

• Filtration – use of a portable multimedia sand filtration skid with a design flowrate of 
400 m3/day will aid in fine particulate phosphorus removal to achieve the target level of 
0.5 mg/L.  A 400 m3/day filtration system would allow discharge of PWSP 2 and 3 in 
approximately 2 weeks.  The addition of a flocculating agent to the pond water to serve 
as a filter aid may be required. 

It is possible that a combination of the two techniques listed will be needed in order to achieve 
the phosphorus levels required.  Similarly, the liquid from PWSP #1 may be decanted from the 
accumulated solids and directed in to PWSP #2 and/or #3 for combined treatment.  The Mary 
River RBC treatment facility is currently achieving compliance via chemical precipitation and 
settling.   
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Polishing/Waste Stabilization Pond #2 

There is approximately 3196 m3 of partially treated effluent in PWSP #2.  The current water 
quality in PWSP #2 does not meet the criteria stated in the site water license. TSS and total 
phosphorus are the two parameters that are expected to require additional treatment in this 
pond.   

Potential Treatment Strategies 

The most common method of phosphorus removal is chemical precipitation.  A coagulant is 
added to wastewater which forms phosphate and hydroxide solids that can be physically 
removed from the wastewater.  Coagulant selection is determined by the required treatment 
efficiency and specific wastewater characteristics.  

Three feasible strategies for the combined removal of suspended solids and phosphorus are: 

• Recycle through existing RBC 

• Chemical precipitation and in-pond settling - as described for Milne using agricultural 
lime and alum.  The addition of a flocculating agent to the pond water to serve as a 
settling aid may be required. 

• Filtration – use of a portable multimedia sand filtration skid with a design flowrate of 
400 m3/day will aid in fine particulate phosphorus removal to achieve the target level of 
0.5 mg/L.  A 400 m3/day filtration system would allow discharge of PWSP 2 and 3 in 
approximately 2 weeks.  The addition of a flocculating agent to the pond water to serve 
as a filter aid may be required. 

It is possible that a combination of the three of the techniques listed will be required in order to 
achieve the phosphorus levels required.  Similarly, the liquid from PWSP #2 may be decanted 
from the accumulated solids and directed in to PWSP #3 for combined treatment.  The Mary 
River treatment facility is currently achieving compliance via combined chemical precipitation 
and filtration.   

Polishing/Waste Stabilization Pond #3 

The projected volume of partially treated effluent in PWSP #3 is projected to be approximately 
806 m3 by the end of June 2009.  It is assumed that the water stored in PWSP#3 has 
approximately the same quality as the current RBC effluent.  Laboratory analysis from 
December 2008 and January 2009 indicated that PWSP#3 is compliant for all parameters 
stated in the water license.  Phosphorus meets the established target level range.  Based on 
AMEC’s understanding of current operations, PWSP #3 can be discharged in its current state 
without additional treatment 
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SOLIDS TECHNICAL STRATEGY (TS) 

The currently approved approach to wastewater solids management is to use the existing 
PWSP as a sludge drying bed with seasonal treatment and discharge of any accumulated 
separated wastewater. The PWSPs hold either wastewater or comingled wastewater and solids.   

There are currently an estimated 212 m3 of settled sludge solids in PWSP#1 at Milne, 769 m3 in 
Mary River PWSP #1 and 158 m3 in Mary River PWSP#2.  These three solids-containing ponds 
also hold non-compliant wastewater. 

The treatment of non-compliant wastewater may require chemical addition and agitation which 
will re-suspend any settled solids. This re-suspension of the settled wastewater solids is likely to 
have negative effects on the treatment of the target wastewater contaminants.  In order to 
prevent future treatment issues, development of an alternate solids management plan has been 
proposed.  

The TS for managing accumulated solids from the PWSPs requires that the following tasks be 
undertaken and information collected: 

1.  Conduct environmental sampling and analysis of the accumulated solids in each of 
the PWSPs. 

2.  Confirm PWSP solids levels and volumes of water and solids for disposal from each 
PWSP. 

3.  Conduct bench-scale treatability testing of PWSP samples. 

4.  Review and select the specific treatment process for scale-up. 

5.  Develop a solids treatment workplan for each PWSP. 

6.  Execute the technical workplan to treat the solids while managing the resultant 
wastewater at each of the PWSPs. 

7.  Submit a report for the PWSP solids treatment and discharge activities for 2009. 

 

Treatability testing of the solids will allow AMEC to determine an effective dewatering and 
storage plan for the 2009 discharge season. If sufficient resources are available, a detailed 
wastewater solids treatment workplan will be developed and executed in collaboration with BIM 
staff during the 2009 discharge season.  The solids treatment workplan will be designed so that 
it can be utilized by BIM throughout future operating seasons to avoid additional handling during 
the open water season. 

The solids management strategy employed at the Milne Inlet and Mary River facilities will focus 
on segregation of the sludge solids and non-compliant wastewater streams to simplify annual 
handling and treatment.   
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Conceptual options to be considered for the treatment and management of sludge in the 
PWSPs at Milne and Mary River include: 

• Sludge drying beds 

• Contained Passive Filtration (e.g. Geotubes) 

• Mechanical Dewatering Technologies (belt press, centrifuge, screw press) 

Each of the conceptual dewatering technologies will require the addition of a dewatering aid in 
order to optimize the treatment process and minimize the volume of solids that will need to be 
disposed of onsite.   

The dewatering aid (polymer) bonds to the free solid particles and increases the solid particle 
size, allowing sludge-bound water to be released from the sludge.  Primary, partially digested 
sludge solids are generally 1-5% dry solids content in sewage sludge.  Dewatered sludge solids 
are typically 15-40% dry solids depending on the sludge characteristics and the selected 
dewatering method.  The resulting solids volumes are 10-30% of the original sludge volume 
significantly reducing disposal volumes.  The increased solids content also results in a solid 
waste product that is acceptable for landfilling.   

Site specific conditions, resource availability, etc. will determine which of the methods discussed 
in the detailed workplan will be the most feasible option for solids management. 
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MARY RIVER PROJECT Subject: 

 

Assessment of potential effects of sewage effluent 

discharge from the Mary River Mine Camp Site on 

water quality. 

 

INTRODUCTION 

 

Knight Piesold Ltd. (KPL) and North/South Consultants (NSC) were retained by Baffinland Iron 

Mines Corporation (BIM) in 2007 to assess potential effects on the receiving waters from their  

Waste Water Treatment Facilities at their Mary River Project and confirm that facility designs 

were appropriate given the projected operating schedule, and projected discharge concentrations 

and loadings.   Based on available receiving environment data and process design considerations, 

the final effluent from the facilities was expected to be non-acutely toxic.  The potential for 

eutrophication of the fresh water receiving environment (Sheardown Lake) was also evaluated by 

means of a mass balance modelling approach that used conservative assumptions.  The model 

results indicated that fully mixed concentrations of TSS, ammonia, and nitrate would be within 

CCME guidelines for the protection of aquatic life, and that total phosphorus increases would 

remain within triggers specified in the CCME guidance framework for the management of 

phosphorus.  Localized and short-term effects to biota were predicted to occur in the vicinity of 

the outfall, including localized DO depletion and chronic effects related to TSS, ammonia, and 

nitrate.   The conclusions of the 2007 assessment were that that overall sites and facilities were 

designed to limit the impact of the treated sewage effluent on the receiving environments   

During the 2009 open water season, BIM is planning to discharge accumulated effluent from 

their Polishing/Waste Stabilization Ponds (PWSPs) during the summer of 2009.   The following 

technical memorandum was prepared to provide an update that reflects current conditions and 

BIM’s 2009 operational plans.  Specifically, this work provides an overview of current water 

quality conditions in Sheardown Lake northwest basin (“Sheardown Lake NW”), a description of 

the methods applied to assessing potential effects of discharge of pond sewage effluent on water 

quality in Sheardown Lake NW, and a brief overview of the results of the assessment.   
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Similar to the 2007 assessment, the approach for the current work included mass-balance 

modeling of key effluent parameters and an evaluation of potential for acute toxicity at the end-

of-pipe. 

 

SOURCES OF INFORMATION 

A mass balance modelling approach was used to evaluate the potential effects of treated effluent 

discharges on water quality in Sheardown Lake. Information required for the mass-balance 

model includes lake water quality data, lake volume data, and sewage effluent quality data and 

discharge rates.  Lake volume was obtained from the bathymetric survey conducted in August 

2007 (NSC 2008a; Figure 1). 

Lake water quality has been measured in 2006, 2007, and 2008.  Means were obtained for key 

water quality parameters for Sheardown Lake NW (open-water season) using data collected in 

2007 and 2008; data collected in 2006 were limited and the analytical detection limits for key 

parameters were improved after 2006.  Therefore, the mass-balance modeling was conducted 

using data collected in 2007 and 2008 only. 

Water quality sampling included analysis of nutrients and “routine” water quality as well as 

collection of in situ measurements across depth. Sampling was conducted two times during the 

open-water seasons in 2007 and 2008 (note: additional samples were collected for some 

parameters during a third sampling period in 2008, however, some of these results were not 

included due to exceedence of holding times while in transit).  Samples for laboratory analysis 

were collected 1 m from the water surface and 1 m from the sediments. Detailed results of the 

2007 sampling program are presented in NSC (2008b). 

Sewage effluent quality, volume/discharge rate, and duration and timing of release for ponds and 

the RBC were provided by AMEC Geomatrix Limited (AMEC).  Analyses were conducted using 

both treated and untreated pond effluent quality (both provided by AMEC).  Effluent information 

is summarized in Table 1.  Note that while the target effluent concentration for total phosphorus 

for effluent from Ponds 1 and 2 is 0.5 mg/L, it is anticipated that concentrations may periodically 

range up to 1.0 mg/L for these wastewater streams.  Therefore, this range of effluent 

concentrations and associated loadings were evaluated herein. 

 

METHODS 

Many water quality parameters are low in Sheardown Lake – as they are in other nearby lakes.  

In particular, ammonia, total suspended solids (TSS), total phosphorus (TP), nitrate, biological 
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oxygen demand (BOD5), and bacteria have generally occurred near or below the analytical 

detection limits over the period of study.  This occurrence renders it difficult to precisely define 

the “background” lake water quality conditions.  This is particularly problematic for TP as the 

CCME phosphorus guidance framework specifies assessment of effects based on a relative 

change from background (CCME 1999; updated to 2008).  To assess potential effects of 

effluents on lake water quality, lake-wide average water quality conditions were derived using 

data collected in the open-water seasons of 2007 and 2008.  This was done by assigning values 

of one half the detection limit and values equivalent to the detection limit, where values were 

reported below the analytical detection limit.   

The mass-balance modeling approach assumed a “closed” system (i.e., no inflow or outflow), no 

settling or degradation of effluent parameters (i.e., conservative approach), and cumulative 

loading associated with effluent releases from July 1, 2009 through May 30, 2010.  Specifically, 

loading associated with the pond discharges and the RBC effluent were calculated and assumed 

to be concurrently present in the lake (i.e., all discharges would remain and accumulate over the 

period of evaluation). Pond discharges are expected to occur in August for a period of 2-4 weeks.  

However, the RBC effluent is expected to be released from July 1 through September 30 at a rate 

of 9 m
3
/day and thereafter at a rate of 3 m

3
/day through the end of May 2010 (based on current 

operational plans). To maintain a conservative approach, the loadings associated with these 

cumulative releases were calculated and assumed to be instantaneously released to the lake.  In 

actuality, the releases will be more gradual and will occur over a range of environmental 

conditions (e.g., water temperatures). In addition, losses would be expected through outflows, 

some dilution would be expected due to inflows, and internal settling and transformations of 

some parameters would be expected.  However, a conservative approach was used in the interest 

of minimizing risk. 

Additionally, to provide ‘near-field’ estimates of the potential effects of the effluents on water 

quality in Sheardown Lake NW, mass-balance modeling was applied to near-field areas 

surrounding the effluent outfall.  Specifically, the lake volumes represented by areas of 0.001 

km
2
, 0.01 km

2
, and 0.1 km

2
 were estimated from the mean lake depth (12.11 m) and mass-

balance calculations were conducted using the effluent loading detailed above.  This exercise 

was intended to provide greater resolution regarding potential changes in water quality near the 

outfall but does not represent a ‘plume model’.  The actual dimensions of the plume and the 

mixing properties of the effluent discharges in the lake are not known. 

Potential acute toxicity of the effluents at end-of-pipe was evaluated by comparing effluent 

quality, provided by AMEC, to the Environment Canada acute toxicity estimation method for 

ammonia (Canada Gazette 2004) and the estimated effluent pH.  As an additional screening tool, 

effluent quality was also compared to CCME water quality guidelines for the protection of 
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aquatic life.  As CCME guidelines are representative of “chronic” conditions, this comparison to 

effluent quality is highly conservative.  However, where parameters are shown to meet CCME 

guidelines at the end-of-pipe, there is high certainty that the effluent would not lead to in-lake 

chronic toxicity. For the purposes of evaluating potential toxicity of the effluent at end-of-pipe, 

flow-weighted means were derived for effluent quality variables, as pond effluent quality is 

expected to vary between the three sources (Table 1). Potential effluent toxicity was considered 

for each wastewater stream and for the flow-weighted mean effluent quality. 

Mass-balance modeling results were compared to the CCME guidelines for the protection of 

aquatic life.  Site-specific guidelines for ammonia were applied based on the mean pH for 

Sheardown Lake in conjunction with a range of water temperatures (representing the range of 

potential temperatures that may occur over the year).   

RESULTS 

 

CURRENT LAKE WATER QUALITY  

A description of baseline water quality and limnological conditions of Sheardown Lake was 

provided in the Bulk Sampling Program Environmental Screening Document (Knight Piesold 

Ref. No. NB102-00181/6-1, Rev.0, November 20, 2006), based on information available to that 

date. A description of conditions measured in 2007 is presented in NSC (2008b).  The following 

provides an updated overview of existing water quality and limnological data for Sheardown 

Lake, including data collected in 2008. Figure 2 presents the locations of 2008 sampling sites 

and Table 2 presents lake-wide means for the open-water seasons of 2007 and 2008 for key 

water quality parameters. 

Thermal stratification has been observed in Sheardown Lake NW in summer at some locations 

but temperature was relatively uniform across depth in winter and September in 2007 and 2008 

(Figures 3 and 4). In general, dissolved oxygen has also been relatively uniform across depth and 

above the CCME guidelines for the protection of aquatic life (Figures 3 and 4). The exceptions 

included depletion at depth at site DL0-01-2 in September 2007 and site DL0-01-5 in winter 

2007.  Overall, the available information indicates that the majority of the water column and lake 

volume is well-oxygenated throughout the year but may develop pockets of oxygen depletion at 

depth during some periods.   

In general, Sheardown Lake NW is a relatively clear lake (low turbidity and high Secchi Disk 

depth), is alkaline in the open-water season (pH > 8) and near neutral in the winter (Mean pH of 

7.03 in May 2007), soft (hardness typically at or below 60 mg/L), and contains a relatively low 

concentration of dissolved solids (mean of 71 mg/L in the open-water season and 102 mg/L in 

winter). Like other lakes in the area, Sheardown Lake NW is nutrient-poor and contains low 
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levels of TP and inorganic forms of nitrogen.  TP was generally near or below the analytical 

detection limit (0.003 mg/L) over the period of study.  Lake-wide mean TP concentrations were 

somewhat higher in the open-water season of 2008 than 2007, although concentrations were 

generally similar.  Similarly, nitrate, nitrite, and ammonia concentrations are low and were 

generally not detected. 

According to the CCME phosphorus guidance framework, Sheardown Lake would be classified 

as “ultra-oligotrophic” and “uligotrophic” on the basis of TP concentrations measured in 2007 

and 2008, respectively (Table 3). On the basis of chlorophyll a concentrations measured in the 

open-water seasons of 2007 and 2008, Sheardown Lake would be categorized as ultra-

oligotrophic (Table 4). 

 

POTENTIAL EFFECTS OF EFFLUENTS ON SHEARDOWN LAKE: MASS-BALANCE 

MODELING 

Whole-lake mass balance modeling predictions are presented in Table 5.  The estimated fully-

mixed concentrations of TSS, ammonia, fecal coliform bacteria, and BOD in Sheardown Lake 

NW are low and would represent changes that would not be detectable.  In each case, the fully-

mixed concentrations would be either below or at the analytical detection limit.  Change in pH is 

similarly predicted to be undetectable (Table 5).  

The predicted increase in the whole-lake TP concentration due to the combined inputs of treated 

pond effluents and the RBC effluent is 0.0004 mg/L, assuming the target TP concentration of 0.5 

mg/L were achieved for Ponds 1 and 2, which like other parameters would be too small to be 

detected.  As indicated in Section 2.0, actual effluent concentrations for these wastewater streams 

may range up to 1.0 mg/L periodically.  Assuming a concentration of 1.0 mg/L was maintained 

at all times for Ponds 1 and 2 effluents, the predicted increase in TP in Sheardown Lake in a fully 

mixed condition would be 0.0007 mg/L.  This level of increase would similarly not be 

detectable.  The actual increase would range somewhere between 0.0004 mg/L and 0.0007 mg/L, 

depending on the TP concentration at the end-of-pipe. 

As TP concentrations have been near or below the analytical detection limit and because the 

trophic boundary between ultra-oligrotrophic and oligotrophic conditions is within the range of 

measured concentrations, it is difficult to define what the precise existing “background” 

condition is for Sheardown Lake NW.  Given the importance of the potential for eutrophication, 

background TP concentrations and predictions for fully-mixed TP concentrations with effluent 

discharges were derived using two statistical methods.  Mean background TP concentrations for 

the lake were calculated in two manners: (1) using a value of one-half the analytical DL; and (2) 

using a value equal to the DL for measurements reported below the DL.  Both of these scenarios 
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are presented in Table 3.  These two methods yielded a mean TP of 0.003 mg/L and 0.004 mg/L 

for the lake; the corresponding trophic status according to the CCME phosphorus guidance 

framework is ultra-oligotrophic and oligotrophic, respectively (Table 3).  The second applicable 

trigger – an increase of greater than 50% background TP concentrations – would be an increase 

of either 0.0015 mg/L or 0.002 mg/L.  This level of change would likely not be detectable given 

that the analytical detection limit is 0.003 mg/L. However, mass-balance modeling predictions 

conducted for both of these background TP scenarios indicate that the increases associated with 

effluent discharges would not exceed either of the CCME triggers in the fully-mixed state.   

Therefore, the whole-lake mass balance modeling results indicate effects would be negligible if 

the effluents were fully-mixed in the entire volume of the lake.  However, mixing processes in 

lakes, in particular, can be slow and it is not uncommon for gradients in conditions to exist 

across the entirety of a lake (i.e., fully mixed conditions may not be attained).  Regardless of the 

precise mixing properties, effects would be greatest near the effluent discharge point.  To provide 

some information on potential near-field effects in the vicinity of the effluent discharge point, 

mass-balance modeling was also conducted using lake volumes associated with areas of 0.001 

km
2
, 0.01 km

2
, and 0.1 km

2
.  As indicated above, the volumes were calculated for an average 

lake depth of 12.11 m. 

Results of this near-field dilution model are presented in Table 6.  These results indicate that 

effects to pH in the vicinity of the outfall would be negligible and as the end-of-pipe pH is also 

within the CCME guideline for the protection of aquatic life, the guideline would be met 

throughout the lake.  Concentrations of fecal coliform bacteria would be within the CCME 

recreational guideline of 2000 CFU/100 mL (CCME 1999; updated to 2008) at the end-of-pipe 

so no exceedences of the guideline are anticipated.  There are no CCME guidelines for TKN or 

BOD5; however, TKN concentrations would be near background concentrations within 

approximately 0.1 km
2
 due to dilution alone. Some localized effects of BOD5 from effluent 

discharges may occur in the vicinity of the effluent outfall; however, DO concentrations are 

generally high in the lake in the open-water season when the two wastewater streams would be 

discharged concurrently.   

TSS concentrations would exceed the CCME guideline of an allowable increase of 5 mg/L above 

background for an area between 0.001 and 0.01 km
2
 from the outfall due to dilution alone.  

Settling of TSS in the vicinity of the outfall would be expected; therefore the lake area where the 

guideline would not be met would be smaller.   

Concentrations of ammonia are estimated to be < 0.5 mg N/L within 0.001 km
2
 of the outfall due 

to dilution alone.  Concentrations are predicted to be near background concentrations within 0.1 

km
2
 of the outfall.  Comparison of these concentrations to CCME guidelines for the protection of 
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aquatic life (Table 7) indicate that at the predicted lake pH and the range of water temperatures 

that could occur in the lake, ammonia would be below the guideline within an area near 0.001 

km
2
 of the outfall.  Note that the CCME guidelines indicated in Table 7 are specific to a pH of 

8.00 and the most stringent guideline is for a water temperature of 20 
o
C.  Predicted lake pH 

values are actually lower than 8.00 within the near-field, and water temperatures have not been 

recorded in the 20 
o
C range.  Therefore, that guideline is conservative.  Additionally, ammonia 

would be subject to nitrification and uptake by algae within the lake, so concentrations may be 

lower than predicted on the basis of a dilution modeling approach. 

TP concentrations would be above the CCME trigger of a 50% increase above background for an 

area in excess of 0.1 km
2
, on the basis of dilution.  For the two background TP conditions 

evaluated (i.e., whether TP is calculated using one half or the full detection limit value for the 

lake), the areas where this trigger would be exceeded are estimated as 0.13 km
2
 and 0.11 km

2
, 

respectively, due to dilution alone if the target TP concentration of 0.5 mg/L for Ponds 1 and 2 is 

achieved.  This area may be somewhat larger due to periodic increases in the end-of-pipe TP 

concentrations from these wastewater streams.  Therefore, increased primary production may 

occur within this area of the lake in the open-water season.  As pond effluents will not be 

discharged over a prolonged duration, this effect is expected to be short-term and reversible. 

 

END-OF-PIPE EFFLUENT TOXICITY 

The pH of the treated pond effluent (as individual or combined wastewater streams) and the RBC 

effluent would be within the CCME guideline of 6.5-9.0 for the protection of aquatic life.  

Therefore no effect is anticipated for this parameter 

The projected concentrations of ammonia-N in the individual pond wastewater streams range 

from 0.2 to 2.0 mg N/L with a flow-weighted mean of 1.4 mg N/L.  pH for these wastestreams is 

expected to range between 7.50 and 7.65, with a flow-weighted mean of 7.52.  Acute toxicity of 

the effluents was estimated using the Environment Canada formula presented in the Canada 

Gazette (2004) and the pH of the effluents (Table 8). The projected ammonia concentrations are 

notably lower than the calculated acute toxicities of the effluent (Table 8). 
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CONCLUSIONS 

The results of the assessment of potential effects of discharge of treated sewage wastewaters on 

Sheardown Lake NW water quality can be summarized as follows: 

 

• Based on the results of the modeling there may be some localized changes in water 

quality, particularly with respect to TSS and total phosphorus, but effects to the lake as a 

whole are expected to be small and water quality is predicted to remain within CCME 

guidelines for the protection of aquatic life on a lake-wide basis.   

• Effluent is not expected to be acutely toxic to aquatic life. 



 

9 

REFERENCES 

CANADA GAZETTE. 2004.  Guideline for the release of ammonia dissolved in water found in 

wastewater effluents, pursuant to Subsection 54(1) of the Canadian Environmental 

Protection Act, 1999.  Environment Canada.  Canada Gazette: Part I, Volume 138, No. 

49, December 4, 2004. 

CANADIAN COUNCIL OF MINISTERS OF THE ENVIRONMENT. (CCME). 1999. 

Canadian environmental quality guidelines. Canadian Council of Ministers of the 

Environment, Winnipeg.  Updated to 2008. 

CHAMBERS, P.A., M. GUY, E.S. ROBERTS, M.N. CHARLTON, R. KENT, C. GAGNON, G. 

GROVE, and N. FOSTER. 2001. Nutrients and their impact on the Canadian 

Environment. Agriculture and Agri-Food Canada, Environment Canada, Fisheries and 

Oceans Canada, Health Canada and Natural Resources Canada. 241 pp. 

NORTH/SOUTH CONSULTANTS INC. (NSC).  2008a.  Freshwater aquatic environment 

baseline report: Lake limnology and lower trophic levels.  Prepared for Knight Piésold 

Consulting, Baffinland Iron Mines Corporation, Mary River Project. Draft March 2008. 

NORTH/SOUTH CONSULTANTS INC. (NSC).  2008b.  Freshwater aquatic environment 

baseline report: Fish and fish habitat.  Prepared for Knight Piésold Consulting, Baffinland 

Iron Mines Corporation, Mary River Project. Draft April 2008. 

NÜRNBERG, G.K. 1996. Trophic state of clear and colored, soft- and hardwater lakes with 

special consideration of nutrients, anoxia, phytoplankton and fish.  Lake Reserv. Manag. 

8: 17-30. 

ORGANIZATION FOR ECONOMIC COOPERATION AND DEVELOPMENT (OECD). 

1982. Eutrophication of waters: Monitoring, assessment and control. Final Report. OECD 

cooperative programme on monitoring of inland waters (eutrophication control). 

Environment Directorate, OECD, Paris, France. 

WETZEL, R.G.  1983.  Limnology. Second Edition. New York. Saunders College Publishing. 

767 pp. 



 

10 

Table 1. Projected effluent quality, discharge rate, and total loading for the RBC effluent and effluent from Ponds 1-3.  Effluent 

quality and volumes provided by AMEC. 

Parameter    Unit  Estimated Treatment Quality  Loading (kg): July 1-May 30 

    

Pond 

#1 

Pond 

#2 

Pond 

#3 

Flow-

weighted 

Mean 

Concentration 

Ponds #1-3 RBC Effluent  

Pond 

#1 

Pond 

#2 

Pond 

#3 

Ponds 

#1-3 

RBC 

Effluent 

             

Discharge Rate  (m
3
/day) - - - - 9 (July 1-Sept 30)

3
       

      3 (October 1-May 30)
3
       

 Volume    (m
3
)   2400 3196 806 6402 1104  2400 3196 806 6402 1104 

             

 BOD5    (mg/L)   14 30 4 21 4  33.6 95.9 3.2 132.7 4.4 

 TSS    (mg/L)   30 30 7 27 7  72.0 95.9 5.6 173.5 7.7 

 Ammonia    (mg N/L)   2.0 1.2 0.2 1.4 0.2  4.8 3.9 0.18 8.9 0.22 

 TKN    (mg/L)   15 12.8 1.4 12.2 1.4  36.0 40.9 1.2 78.1 1.5 

 pH    -  7.5 7.5 7.65 7.52 7.65  0.076 0.101 0.018 0.195 0.025 

 TP  
1
  (mg/L)   0.5-1.0 0.5-1.0 0.3 0.5-0.91 0.3  1.2-2.4 1.6-3.2 0.25 3.0-5.84 0.3 

 Faecal Coliform    (CFU / 100 ml)   <1000 10 10 381 10  24000
2
 320 81 24400 110 

1 
The target end-of-pipe TP concentration for effluents from Ponds 1 and 2 is 0.5 mg/L. However, periodic higher concentrations (up to 1.0 mg/L) may occur.  

Therefore, ranges of associated loadings are presented here. 
2 
A value of 1000 CFU/100 mL was used for loading calculations. 

3
 Projected effluent discharge from the Mary River Camp RBC was based on current estimates of future operational conditions.  Actual discharge loadings from 

the RBC may be higher based on potential ramp-up of the work plan and actual water use limits as specified in the water licence.  As such, the model may be 

updated periodically as required 
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Table 2. Mean routine water quality parameters for the open-water seasons of 2007 and 2008. HTE = holding time exceeded. 

Parameter Units MRL  2007 Statistics  2008 Statistics  2007-2008 Mean 

    Mean Aug Mean Sept Mean 2007  Mean July Mean August Mean Sept Mean 2008  Half the DL At the DL 

Alkalinity as CaCO3 mg/L 5  51 53 52  52 53 56 53  53 53 

pH -   8.26 8.02 8.14  7.87 7.87 7.85 7.86  8.00 8.00 

Conductivity µS/cm 5  104 109 107  107 107 118 111  109 109 

TDS (COND - CALC) mg/L 5  68 71 70  70 70 77 72  71 71 

Total Suspended Solids mg/L 2  <2 <2 <2  1 5 <2 2  2 2 

Turbidity NTU 0.1  0.4 0.4 0.4  HTE  2.4 1.0 1.7  1.0 1.0 

               

Bromide mg/L 0.25  <0.25 <0.25 <0.25  <0.25 <0.25 <0.25 <0.25  <0.25 <0.25 

Chloride mg/L 1  1 2 2  2 2 2 2  2 2 

Sulphate mg/L 1  2 3 2  1 1 1 1  2 2 

Phenols mg/L 0.001  <0.001 <0.001 <0.001  <0.001 <0.001 <0.001 <0.001  <0.001 <0.001 

Total Organic Carbon mg/L 0.5  1.9 1.8 1.8  1.7 1.9 2 2  1.8 1.8 

Dissolved Organic Carbon mg/L 0.5  1.9 1.7 1.8  1.6 1.9 2 2  1.8 1.8 

               

Total Kjeldahl Nitrogen mg/L 0.10  0.14 <0.10 <0.10  0.19 0.17 0.19 0.18  0.12 0.12 

Ammonia mg N/L 0.02  0.02 <0.02 <0.02  0.03 0.01 <0.02 <0.02  <0.02 <0.02 

Nitrite mg N/L 0.005  <0.002 <0.002 <0.002  HTE  <0.005 <0.005 <0.005  <0.005 <0.005 

Nitrate mg N/L 0.10  <0.10 <0.10 <0.10  HTE  <0.1 <0.1 <0.1  <0.1 <0.1 

Nitrate/nitrite mg N/L 0.10  <0.10 <0.10 <0.10  <0.1 <0.1 <0.1 <0.1  <0.1 <0.1 

Total Phosphorus mg/L 0.003  <0.003 0.004 <0.003  0.003 0.006 0.004 0.004  0.003 0.004 

Chlorophyll a µg/L 0.2  0.3 0.5 0.4  HTE  0.3 <0.2 0.3  0.3 0.3 

Pheophytin a µg/L 0.2  1.3 0.6 1.0  HTE  1.8 4.4 3.1  2.0 2.0 

BOD mg/L 1  - - -  <1 <1 <1 <1  <1 <1 

               

Total Coliforms ct/100mL -  - - -  - 1 3 2  2 2 

Escherichia Coli ct/100mL -  - - -  - 0 <1 <1  <1 <1 

Heterotrophic Plate Count ct/1mL -  - - -  - 243 113 178  178 178 

Faecal Coliforms ct/100mL -  - - -  - 0 <1 <1  <1 <1 

Faecal Streptococcus ct/100mL -  - - -  - 1 2 1  1 1 
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Table 3. Summary of TP concentrations and trophic status for Sheardown Lake NW.  Values represent mean concentrations for the lake basin obtained by sampling period, by open-water period for 2007, 2008, and for both 

combined.  Means have been calculated using two methods, for values that were reported below the analytical detection limit (DL): (1) applying a value of one-half the detection limit (DL); and (2) applying a 

value equal to the DL. 

 TP (mg/L)  CCME Trophic Status   

  

August 

2007 

September 

2007 

Mean 

2007 

open-

water   

July 

2008 

August 

2008 

September 

2008 

Mean 

2008   

Mean 

2007 

and 

2008   August 2007 September 2007 

Mean 2007 open-

water   July 2008 August 2008 September 2008 

Mean 

July/August 2008   

Mean 2007 and 

2008 

Using Half the DL <3 4 <3  3 6 4 4  3  

Ultra-

Oligotrophic 

Oligotrophic 

(boundary) 

Ultra-

Oligotrophic  

Ultra-

Oligotrophic Oligotrophic 

Oligotrophic 

(boundary) 

Oligotrophic 

(boundary)  

Ultra-

Oligotrophic 

Using the DL 3 4 4   3 6 4 4   4   

Ultra-

Oligotrophic 

Oligotrophic 

(boundary) 

Oligotrophic 

(boundary)   

Ultra-

Oligotrophic Oligotrophic 

Oligotrophic 

(boundary) 

Oligotrophic 

(boundary)   

Oligotrophic 

(boundary) 
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Table 4. Summary of selected trophic status categorization schemes for lakes. 

Lake Trophic Status Reference 

Ultra-oligotrophic Oligotrophic Oligo-mesotrophic Mesotrophic Meso-eutrophic Eutrophic Hypereutrophic   

Total Phosphorus (µg/L) 

- <10 - 10 - 35 - 35-100 > 100 OECD (1982) 

<4 4 - 10 - 10 - 20 20 - 35 35 - 100 > 100 CCME (1999; updated to 2008) 

- <5 - 10 – 30 - - > 100 Chambers et al. (2001) 

<5 - 5 - 10 - 10 - 30 30 - 100 > 100 Wetzel (1983) 

- <10 - 10 - 30 - - > 100 Nürnberg (1996) 

<3       Sheardown Lake NW: Mean open-water season of 2007 

 4      Sheardown Lake NW: Mean open-water season of 2008 

3 or 41      Sheardown Lake NW: Mean open-water seasons of 2008/2009 

        

Chlorophyll a (µg/L) 

- <2.5 - 2.5 - 8 - 8 - 25 > 25 OECD (1982) 

0.01 - 0.5 0.3 - 3 - 2 - 15 - 10 - 500 - Wetzel (1983) 

- <3.5 - 3.5 - 9 - 9.1 - 25 > 25 Nürnberg (1996) 

0.3       Sheardown Lake NW: Mean open-water season of 2007 

0.3       Sheardown Lake NW: Mean open-water season of 2008 

0.3             Sheardown Lake NW: Mean open-water seasons of 2008/2009 
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Table 5. Summary of mass-balance modeling results for Sheardown Lake NW for the fully mixed condition. 

 TP
1
 TSS BOD5 TKN Feacal Coliforms Ammonia pH 

  (mg/L) (mg/L) (mg/L) (mg/L) (CFU/100 mL) (mg N/L)   

Mean Treated Pond Effluent (flow weighted) 0.47-0.91 27 21 12 381 1.4 7.52 

RBC Effluent (total July 1 - May 30)
2
 0.3 7 4 1.4 10 0.2 7.65 

        

Using Half the Detection limit for lake water quality        

Existing Concentrations in Sheardown Lake (2007/08 average): using half the DL 0.003 2 <1 0.12 <1 <0.02 8.00 

Mass-balance Model With Treated Pond Discharges 0.0034-0.0037 2.02 0.5 0.129 0.8 0.011 8.00 

Mass-balance Model with RBC Effluent 0.0030 2.00 0.5 0.120 0.5 0.010 8.00 

Mass-balance Model with both Treated Pond and RBC Effluents 0.0034-0.0037 2.02 0.5 0.130 0.8 0.011 8.00 

        

Using the Detection limit for lake water quality        

Existing Concentrations in Sheardown Lake (2007/08 average): using the DL 0.004 2 <1 0.12 <1 <0.02 8.00 

Mass-balance Model With Treated Pond Discharges 0.0044-0.0047 2.02 1.0 0.129 1.3 0.021 8.00 

Mass-balance Model with RBC Effluent 0.0040 2.00 1.0 0.120 1.0 0.020 8.00 

Mass-balance Model with both Treated Pond and RBC Effluents 0.0044-0.0047 2.02 1.0 0.130 1.3 0.021 8.00 

        

Effect of Treated Pond Effluents Alone (no Lake Background) 0.0004-0.0007 0.02 0.0 0.010 0.3 0.001 - 

 

                                                 
1
 Ranges presented for TP represent mass-balance model predictions using 0.5 mg/L and 1.0 mg/L TP concentrations (and associated loadings) for effluents from 

Pond 1 and 2.  The actual effects are expected to lie between these boundaries, depending on effluent treatment performance. 
2
 Projected effluent loadings from the Mary River Camp RBC were based on current estimates of future operational conditions.  Actual discharge loadings from 

the RBC may be higher based on potential ramp-up of the work plan and actual water use limits as specified in the water licence.  As such, the model may be 

updated periodically as required. 
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Table 6. Summary of near-field mass-balance modeling results for Sheardown Lake : predicted effect of discharge of treated pond 

effluents and RBC effluent. 

 Lake Area TP TSS BOD5 TKN Feacal Coliforms Ammonia pH 

  (km
2
) (mg/L) (mg/L) (mg/L) (mg/L) (CFU/100 mL) (mg N/L)   

         

Using Half the Detection limit for lake water quality         

Existing Concentrations in Sheardown Lake (2007/08 average) Whole Lake (0.678) 0.003 2 <1 0.12 <1 <0.02 8.00 

         

Predicted Concentrations: Mass-balance 0.001 0.170-0.298 10.30 7.3 4.134 125.3 0.471 7.76 

 0.01 0.028-0.047 3.27 1.5 0.732 19.5 0.080 7.95 

 0.1 0.0056-0.0080 2.13 0.6 0.185 2.5 0.017 7.99 

 Whole Lake (0.678) 0.0034-0.0037 2.02 0.5 0.130 0.8 0.011 8.00 

         

Using the Detection limit for lake water quality         

Existing Concentrations in Sheardown Lake (2007/08 average) Whole Lake (0.678) 0.004 2 <1 0.12 <1 <0.02 8.00 

         

Predicted Concentrations: Mass-balance 0.001 0.171-0.299 10.30 7.6 4.134 125.6 0.477 7.76 

 0.01 0.029-0.048 3.27 2.0 0.732 20.0 0.090 7.95 

  0.1 0.0066-0.0087 2.13 1.1 0.185 3.0 0.027 7.99 

  Whole Lake (0.678) 0.0044-0.0047 2.02 1.0 0.130 1.3 0.021 8.00 
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Table 7. Lake mean pH for the open-water and ice-cover seasons and the CCME guidelines 

for ammonia at a range of water temperatures. 

 

Period Lake-wide Mean pH Temperature  CCME Guideline for ammonia 

   (
o
C)  (mg NH3-N/L) 

Open-water 8.00 0  1.864 

 8.00 5  1.232 

 8.00 10  0.832 

 8.00 15  0.572 

 8.00 20  0.399 

November-May 6.81 0  18.48 

 

 

Table 8. Assessment of the acute toxicity potential of effluents. 

 

Parameter Ammonia pH Temperature 

EC ammonia acute 

toxicity 

  (mg N/L)   (
o
C)  (mg N/L) 

Existing Concentrations in Sheardown Lake 

(2007/08 average) <0.02 8.00 0-20 24.2 

     

Mean Treated Pond Effluent (flow weighted) 1.4 7.52 ambient 65.3 

Pond 1 - Treated 2.0 7.50 ambient 67.5 

Pond 2 - Treated 1.2 7.50 ambient 67.5 

Pond 3 - Treated 0.2 7.65 ambient 49.7 

     

RBC Effluent (total July 1 - May 30) 0.2 7.65 15 to 20 49.7 
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Figure 1. Sheardown Lake NW bathymetry. 
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Figure 2. Locations of 2008 water quality sampling sites in Sheardown Lake NW. 
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2009 SITE WATER MANAGEMENT PLAN 

 

SECTION 1.0 - INTRODUCTION 

 

1.1 PROJECT 

The Mary River Project (the Project) is an iron ore advanced exploration project in the North Baffin 

region of Nunavut.  The Project is located about 160 km south of Mittimatalik (Pond Inlet) and 

270 km southeast of Ikpiarjuk (Arctic Bay) as shown on Figure 1.1.   

 

Baffinland commenced exploration at Mary River in 2004 and has since completed a number of 

field investigations in the region.  Camp accommodations have been established at Mary River, 

Milne Inlet, Nivek Lake, and Steensby Inlet to support ongoing field investigations including 

exploration drilling and resource delineation, geotechnical drilling and engineering planning, and 

environmental and social data collection. A bulk sampling program has been undertaken with a 

resultant 113,000 tonnes of iron ore shipped to the European market during the summer of 2008.   

 

Field programs and activities are ongoing in support of continued advancement of the Mary River 

Project.  The 2009 field program currently focuses on infill exploration drilling on Deposit Nos. 2 

and/or 3 to collect additional information on resources and will be staged from the Mary River site.  

Depending on available financing, Baffinland may increase field activities accordingly.  

Equipment, infrastructure, consumables and regulatory permits are currently in place to support a 

substantially larger exploration drilling program, additional geotechnical drilling to support 

engineering planning and to undertake further environmental baseline work.  This Site Water 

Management Plan is commensurate with the full scope of activities for which appropriate 

regulatory permits and authorizations are in place. 

 

The Mary River Project includes the following components which define the aerial extent of the 

project area as shown on Figure 1.2: 

 

• Mary River Project site (Including Deposit Nos. 1, 2, 3, 3B and 4) 

• Milne Inlet Tote Road 

• Milne Inlet port site and adjacent marine areas 

• Potential future railway heading south from Mary River to Steensby Inlet 

• Potential future port site at Steensby Inlet and adjacent marine areas  

• Potential future hydro-electric generating station location 
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1.2 WATER LICENCE REQUIREMENTS 

This document was originally updated in 2008 to fulfill the requirements of the Nunavut Water Board 

(NWB) water license 2BB-MRY0710 to resubmit the Site Water Management Plan (as stated on the 

license in Part B, Item 5(x)) and to provide an Environmental Monitoring Plan. 

 

A summary of the specific requirements of the water licence as it relates to site water management 

is as follows: 

 

• The volume of water extracted for the project for the purposes of this licence shall not exceed 

515 cubic metres per day (approximately 60 cubic metres for potable water and the remainder 

for drilling purposes) 

• GPS coordinates (in degrees, minutes, seconds) of all locations where water is used will be 

recorded and reported to the Inspector prior to use 

• Daily quantities of water use will be measured and recorded, in cubic metres, for camp, drilling 

and other purposes 

• Surface water samples will be collected throughout the Mary River Exploration Property, 

including Deposit No. 4, and at sites near Milne Inlet and Steensby Inlet.  Subsequent 

laboratory analytical results are used to identify water quality trends and potential impacts to 

surface water. 

• Quantities of domestic waste, sewage and hazardous waste hauled off-site for disposal will be 

measured and recorded, in cubic metres.  The location and name of the disposal facility(s) and 

the date that waste was hauled off-site will be recorded. 

• All water for domestic purposes shall be obtained from the following sources; Camp Lake 

(Monitoring Station MRY-1), Phillips Creek (Monitoring Station MRY-2), km 32 Lake (Monitoring 

Station MRY-3), an unnamed lake at km 32 along the Milne Inlet Tote Road, Deposit No. 4 

Camp (location to be identified prior to use), an unnamed lake adjacent to Rail Camp, an 

unnamed lake near Steensby Inlet Camp, the alternate source for freshwater identified in the 

Application or at an alternate location approved by the Nunavut Water Board (NWB) 

• All water intake hoses shall be equipped with a screen of an appropriate mesh size to ensure 

fish are not entrained and shall withdraw water at a rate such that fish do not become impinged 

on the screen 

• Camps will not be located, nor material stored, on the frozen surface of a stream or lake, except 

where for immediate use 

• Water Supply Facilities shall be maintained to the satisfaction of the inspector 

• Streams will not be used as a water source unless authorized and approved by the NWB 

• Water use for drilling will be taken from sources adjacent to drill locations or as otherwise 

approved by the NWB 

• No land based drilling shall be conducted within 30 m of the ordinary high water mark of any 

water body, unless a request has been submitted and received by the NWB, ten (10) days in 

advance of drilling.  The request must include a thorough description of the proposed activities 

and the following: 
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o An appropriately scaled site map, complete with approximate GPS coordinates of planned 

drilling locations and the associated water bodies 

o Locations of waste deposition, that are consistent with Part F, Item 4 

o Mitigation measures that are planned to be in place, prior to, during drilling and following if 

required to protect waters 

• Drill waste, including water, chips, muds and salts, in any quantity or concentration, from 

land-based drilling, will be disposed of in a properly constructed sump or an appropriate natural 

depression located at least 30 m from the ordinary high water mark of any adjacent water body, 

where direct flow into a water body is not possible and no additional impacts will be created 

• If artesian flow is encountered, drillholes will be immediately sealed and permanently capped.  If 

encountered, artesian flow will be reported to the NWB 

• If the bottom of permafrost is broken through by the drill, the depth and location will be recorded 

and reported to the NWB 

• If water is required in sufficient volume as to cause drawdown of the water body, approval by 

the NWB will be obtained 30 days prior to use.  Details to be submitted include: volume 

required, hydrological overview of water body, details of impacts and proposed mitigation 

measures. 

• Stream banks will not be cut and material shall not be removed from below the ordinary high 

water mark of any water body unless authorized 

• The licensee will not cause erosion to the banks of any body of water and shall provide 

necessary controls to prevent such erosion 

• With respect to access roads, pad construction, and other earthworks, debris and sediment will 

not be deposited into or on any water body.  The materials will be deposited at least 30 m from 

the ordinary high water mark in such a fashion that they do not enter the water.  Chemicals, 

fuels or wastes associated with this will not be allowed to enter any water body. 

• Stream crossings will be located so as to minimize approach grades.  Approaches will be 

stabilized during construction and upon completion in order to control runoff, erosion and 

subsequent siltation to any water body. 

• Machinery will not travel up the streambed of a water body.  Fording will be kept to a minimum 

and limited to one area and a one-time event for each piece of equipment, where possible.  

Equipment will be well cleaned and free of oil and grease and fluid leaks. 

• Pollutants from machinery fording water crossings will not enter the water 

• Activities will be conducted so as to minimize impacts on surface drainage, and will undertake 

corrective measures if surface drainage is impacted 

• Sites will be prepared in such a manner as to prevent surface rutting 

• Fill material used during construction will be from an approved source and free of contaminants 

• Sediment and erosion control measures shall be implemented prior to and maintained during 

the operation to prevent entry of sediment into water 

• Equipment storage holding areas will be located on gravel, sand or other durable land, at least 

30 m from the ordinary high water mark of any water body to minimize impacts on surface 

drainage and water quality 
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• Equipment and vehicles will not be used unless the ground surface is in a state capable of fully 

supporting the equipment or vehicles without rutting or gouging.  Overland travel of vehicles will 

cease if rutting occurs. 

• An area will be designated for deposition of excavated and stockpiled material that is at least 

30 m from the ordinary high water mark of any water body 

• In-stream activity will be limited to low water periods, and will not be undertaken during fish 

migration, unless approved 

• Except where approved, winter lake and stream crossings will be constructed entirely of water, 

ice, or snow, with disturbance minimized by situating ice bridges in areas with minimal 

approach grading and short crossing routes.  Stream crossings will be removed or the ice 

notched prior to spring break-up. 

• GPS coordinates (in degrees, minutes, seconds) will be determined for all locations of 

temporary and permanent storage areas where wastes associated with camp, drilling and 

infrastructure operation are deposited.  These locations will be reported to the Inspector prior to 

depositing wastes. 

• All waste disposal areas shall be located a minimum of 30 m from the ordinary high water mark 

of any water body, such that the quality, quantity, or flow of water is not impaired, unless 

otherwise approved 

• All Polishing / Waste Stabilization Pond (PWSP) discharges will be released in a manner that 

minimizes surface erosion 

• PWSP’s will be bermed to ensure there is no seepage 

• All greywater not directed to the Waste Water Treatment Facility (WWTF) will be contained in a 

sump located at least 30 m from the ordinary high water mark of any water body, at a site 

where direct flow into the water body is not possible and additional impacts are not created, 

unless otherwise approved 

• Latrines will be located at least 30 m from the ordinary high water mark of any water body 

• The Inspector will be notified of any discharge from waste facilities at least 10 days prior to the 

discharge  
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SECTION 2.0 - DRILLING PROGRAMS 

 

2.1 EXPLORATION DRILLING 

The exploration drilling program is carried out to identify the quality and quantity of the ore located 

at Mary River Deposit Nos. 1, 2, 3, 3B and 4, as well as providing information on geomechanical 

and geochemical aspects necessary for the mine design.  In total, up to ten (10) diamond core drills 

may be used and shared between the exploration and geomechanical/geotechnical drilling 

programs. 

 

Calcium chloride brine is used as the drilling fluid during the exploration drilling due to the cold 

temperatures at the site and the presence of permafrost.  This prevents the drill rods from freezing 

in the deep exploration holes.  During periods of drilling, the maximum water (brine) use rate is 

approximately 45 litres per minute (12 US gallons per minute) or 7.5 x 10
-4

 cubic metres per second 

per drill rig based on the capacity of the pumps serving the drills.  Drilling additives are also used to 

increase operational efficiencies.  Drilling additives include polymers such as DR-133 and W-OB. 

 

A mixing station which produces the calcium chloride brine is a steel tank equipped with hydraulic 

mixers.  Water is added to the tank from a water pumping station.  Salt is transported to the mixing 

station in bags and is added to the tank to be mixed with the water.  The entire station will be 

located more than 33 m from any water body.  Special care is taken to ensure housekeeping 

measures are completed at all times at the salt mixing station.  The quantity of salt added is kept to 

a minimum. 

 

The water pumping stations will draw water from bodies of water of sufficient quantity (i.e. Mary 

River) so as not to cause drawdown of the water level in the water body.  Screens will be placed 

over the intake hoses to ensure that fish are not entrained.  The pumping rate will also kept at a rate 

to ensure that fish do not become impinged on the screens, and minimize water use. 

 

In 2008, the pumping system and salt mixing station used during previous programs was replaced 

by an enhanced system that was redesigned to decrease water demand, salt use, minimize the 

potential for spillage, and improve safety and drilling productivity. 

 

2.2 GEOTECHNICAL DRILLING 

The geotechnical program is conducted to identify and qualify the types and depth of soils at the 

project sites.  Information from the geotechnical drilling is used to assist in foundation design for 

project infrastructure. 

 

The geotechnical drilling program consists of overburden drilling and limited coring of bedrock to 

confirm bedrock contact.  The holes drilled for the geotechnical program are generally shallow; most 

are less than 30 m deep.  In total, up to ten (10) diamond core drills may be used and shared 

between the exploration and geomechanical/geotechnical drilling programs. 
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Calcium chloride brine will not been used for the geotechnical drilling.  Less water is generally 

required for geotechnical drilling as opposed to exploration drilling.  During periods of drilling, the 

maximum water use rate is approximately 38 litres per minute (10 US gallons per minute) or 

6.3 x 10
-4

 cubic metres per second based on the capacity of the pumps servicing the drills. 

 

The water pumping stations draw water from bodies of water of sufficient quantity so as not to 

cause drawdown of the water level in the water body.  Screens have been placed over the intake 

hoses to ensure that fish are not entrained.  The pumping rate is kept at a rate to ensure that fish do 

not become impinged on the screens, and to minimize water use. 
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SECTION 3.0 - GENERAL MITIGATION MEASURES 

 

The following measures are used to mitigate potential environmental impacts due to issues from 

discharge of water from the water management areas.  If a need is identified, additional measures 

will be implemented. 

 

3.1 SILT FENCE 

3.1.1 Description 

Silt fences are a geotextile or fabric barrier that impedes the flow of surface water which 

potentially may cause suspended sediment to be deposited.  Silt fences are typically 

supported using wooden stakes (usually attached to the fabric by the manufacturer) and 

may be placed using a variety of methods such as digging a trench and backfilling material 

to ensure stability.  Attempts are made to install silt fence in lines of equal elevation (along 

contour lines) to prevent channelling or focusing of the runoff.  

 

Standards for installation including trench excavation, insertion of fabric, and backfilling and 

compacting can be found on the Ontario Provincial Standard Drawing (OPSD) 219.110 - 

Light Duty Silt Fence Barrier and 219.130 - Heavy Duty Silt Fence Barrier. 

 

3.1.2 Typical Locations of Use 

Silt fences are used in areas where surface water could potentially come into contact with 

disturbed sites causing elevated suspended solids.  Typical installation locations are: 

 

• Downstream of drill rigs 

• Along roads where surface runoff is expected 

• Surrounding stockpiles of material or drill cuttings 

 

3.1.3 Substitutes 

Free standing silt fences are considered for use in areas where a typical silt fence is 

impractical for example on rock or impenetrable surfaces.  Diversion/collection channels or 

berms are used in certain locations. 

 

3.2 DIVERSION/COLLECTION CHANNEL OR BERM 

3.2.1 Description 

Diversion/collection channels or berms are used to locally direct surface water runoff.   

 

When required, the structures are constructed using suitable materials to divert the surface 

water without causing erosion or suspension of additional sediment.  Excavation of 
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channels may be an option; however, construction of berms using soil or man-made 

structures such as sand bags/tubes are also evaluated. 

 

3.2.2 Typical Locations of Use 

Channels or berms are used in locations where it is required to divert or collect surface 

water.  Diversion structures are installed to prevent runoff from entering a site where the 

surface soil has been disturbed and would cause suspension of sediment.  Additionally 

collection channels or berms may be constructed to collect runoff emerging from an area of 

soil disturbance.   

 

One possible use of a diversion/collection channel or berm is to ensure runoff is directed to 

a constructed mitigation measure such as an in-ground sump. 

 

3.2.3 Substitutes 

Silt fences can be used as an alternative to constructing a channel or berm. 

 

3.3 CONTAINMENT BERM 

3.3.1 Description 

A containment berm can be constructed to establish a sump, basin or pond to contain or 

collect water.  The sump could be used to contain discharge water to allow suspension of 

sediment prior to discharge or to temporarily contain the water for re-circulation.  The berm 

is constructed using native soils or other suitable man-made products.   

 

Care is taken when constructing berms to ensure the base is on a solid foundation.  Soil 

placed to construct the berms is nominally compacted to provide strength for the structure.  

Berm heights are minimized (<1 m). 

 

3.3.2 Typical Locations of Use 

Containment berms are constructed across small valleys or around natural depressions to 

augment the capacity of the berms.   

 

3.3.3 Substitutes 

In-ground sumps or portable containment sumps or tanks can be used in place of a 

containment berm. 
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3.4 ARMOURING 

3.4.1 Description 

Armouring is used as a barrier between water flow and materials susceptible to erosion.  

Quarry rock and/or naturally occurring granular borrow material to protect underlying fined 

grained materials from scour and erosion. 

3.4.2 Typical Locations of Use 

Armouring may be used in areas of cuts/excavations and in the installation of culverts.  

 

3.4.3 Substitutes 

Water diversion, berms, sumps and/or silt fencing may be used where armouring is 

impracticable due to the lack of aggregate availability or unnecessary based on the level of 

risk/significance for significant erosion and associated potential for down gradient impacts. 

 

3.5 IN-GROUND SUMP 

3.5.1 Description 

An in-ground sump can be constructed to establish a sump, basin or pond to contain or 

collect water, similar to the containment berm.  An in-ground sump is constructed by 

excavating a depression into soil to provide water containment.  Excavated material from 

the sump can be used to construct a containment berm surrounding the sump to augment 

the capacity of the sump. 

 

3.5.2 Typical Locations of Use 

In-ground sumps are used in some areas where excavation of soil is possible.   

 

3.5.3 Substitutes 

Containment berms, or portable containment sumps or tanks can be used in place of an 

in-ground sump. 

 

3.6 PORTABLE CONTAINMENT SUMP 

3.6.1 Description 

Portable containment sumps are used to establish a sump to contain water from a source 

such as a drill rig.  The portable sump requires only minimal excavation or construction to 

provide a level base for the sump.   
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A series of portable containment sumps can be connected together to provide additional 

containment or settling capacity if required.   

 

Collected sediment or drill cuttings from the portable containment sumps are removed from 

the sumps as necessary and disposed of in pit locations approved by Baffinland 

management and located at distances of at least 30 m from water bodies. 

 

3.6.2 Typical Locations of Use 

Portable containment sumps are used in areas where containment berms or in-ground 

sumps are impractical such as steep topography or in areas where overburden is not 

readily available. 

 

3.6.3 Substitutes 

Containment berms or in-ground sumps are used in place of a portable containment sump. 

 

3.7 FLOCCULENTS (CO-POLYMER BLENDED BLOCKS) 

3.7.1 Description 

Co-polymer blended flocculent blocks are an environmentally friendly means of 

controlling siltation in ditches and streams, commonly used on construction sites 

throughout North America.  Placing co-polymer blocks in a runoff stream causes 

sediment particles to settle by flocculation.  Once introduced into the runoff stream, 

polymers transform elevated levels of fine suspended particles, including colloidal clays, 

phosphorus, and nutrients into masses easily removed from moving water.  Therefore, 

construction site storm water can be clarified prior to discharge into receiving waters.  

Adequate mixing and settling times for the flow rate, temperature, and sediment load 

must be achieved for optimum polymer performance.  Baffinland has completed some 

laboratory test work and have preselected several products for testing during 2009. 

 

3.7.2 Typical Locations of Use 

This product will be used in non-fish habitat runoff streams, particularly in areas of rugged 

relief where other methods of sediment/siltation control are not effective (e.g., access road 

to Deposit No. 1).  Flocculent blocks could potentially substitute for other methods of 

sediment/siltation control where those methods are ineffective due to factors such as 

stream velocity, equipment access, rugged topography, and frozen ground conditions. The 

use of flocculent blocks, if effective, could reduce the degree of disturbance caused by 

other more intrusive sediment control measures.    
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SECTION 4.0 - HYDROLOGY AND PREDICTED SURFACE WATER RUNOFF RATES 

 

The following sections present the information required by Part B (6) of the Nunavut Water 

Board (NWB) license 2BB-MRY0710 for the Mary River Project. 

 

4.1 SURFACE WATER RUNOFF EVALUATION 

The data presented in this report are based on evaluations based on field data collected during the 

2006 and 2007 field seasons.  As additional stream gauging data are collected for the Mary River 

Project area surface water runoff estimations will also improve. 

 

A summary of the unit surface water runoff rates for the Mary River Project area is presented on 

Table 4.1.  The locations of the stream gauging stations are shown on Figures 4.1 and 4.2.  The 

runoff values indicate that from October to May there should be no runoff and that approximately 

half of the flows occur in July.  

 

4.2 WATER USAGE FOR DRILLING 

Based on the flow evaluation discussed in the previous section, special consideration for drill water 

requirements will be made when creating seasonal drilling schedules.  Drilling in locations not 

adjacent to larger water bodies will be scheduled during periods of high flow to ensure drawdown 

will not occur.  Drillholes located adjacent to larger bodies of water are not water dependent and are 

completed at times convenient to the drilling schedule. 

 

Drilling programs are undertaken such that any consumption of water from ponds, lakes and rivers 

will not result in measurable drawdown of the water bodies.  A maximum drawdown threshold of 5% 

has been set for all water bodies, assuming no recharge of the water body.  No water is used from 

streams where there is a potential for drawdown effect without first obtaining regulatory approval as 

required.   
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SECTION 5.0 - WATER MANAGEMENT AREAS 

 

The following sections provide a site description, details of surface water quantity and direction and 

mitigation procedures for the water management areas. 

 

5.1 MARY RIVER CAMP SITE  

The location of the site is provided on Figures 1.1 and 1.2. 

 

5.1.1 Description 

• A personnel camp and associated support facilities to service approximately 

200 people during peak periods 

• Domestic water supply from adjacent Camp Lake 

• Sewage treatment using pre-engineered facilities discharging to either storage pond or 

Sheardown Lake 

• Gravel airstrip 

• Helicopter landing pad 

• Bulk and barrel fuel storage and handling areas 

 

5.1.2 Surface Water Direction and Quantity 

The catchment areas for the Mary River Camp Site are shown on Figures 5.1 and 5.2.  

Ultimately the surface water at the site is directed towards Camp, Sheardown and Mary 

Lakes.  The estimated surface water runoff quantities for each catchment area are shown 

on Table 5.1. 

 

5.1.3 Mitigation Procedures 

The Mary River Camp Site is not expected to have significant areas of disturbed soils and 

as such should not have sediment and erosion issues.  The site will be regularly monitored 

(as discussed in the Monitoring section of this report).  If mitigation measures are required 

to control sediment and erosion they will be selected and installed as previously discussed 

in the section General Mitigation Measures. 

 

5.2 MARY RIVER DRILLING AREA 

The location of the site is provided on Figure 1.2. 

 

5.2.1 Description 

• No permanent structures or buildings 

• A historic camp from the exploration work undertaken in the 1960’s located on the way 

to the Deposit No. 1 has been partially remediated 
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• No new camps 

• Exploration drilling focused on Deposits No 1, 2, 3 and 3B 

• Geotechnical and exploration drilling, and possible surface trenching 

• Water pumping stations where water will be pumped from either Mary River or 

Sheardown Lake to the salt mixing stations 

• Salt mixing stations where salt is mixed with the water to create a brine solution.  This 

solution is pumped from the salt mixing stations to drill rigs used for exploration drilling.  

The brine may be heated in colder temperatures.  Drill additives, as discussed earlier, 

will be added as required.   

• Drill water discharge (using mitigation measures previously discussed) 

• Fuel is stored at the Mary River Camp Site within the storage facility and transported to 

the drill sites and to the pumping stations as required  

• Geophysical survey using ground penetrating radar (GPR) and resistivity methods at 

mine infrastructure area 

 

5.2.2 Surface Water Direction and Quantity 

The catchment areas for the Mary River Drilling Area are shown on Figure 5.2.  Ultimately 

the surface water at the site is directed towards Camp, Sheardown and Mary Lakes.  The 

estimated surface water runoff quantities for each catchment area are shown on Table 5.1. 

 

During the field work seasons there is additional surface water discharge from the drill rigs.  

This flow is estimated to be a maximum of 12 gallons per minute per drill during periods of 

drilling.   

 

5.2.3 Mitigation Procedures  

Sediment and erosion control measures are periodically required and are installed as per 

the previous section: General Mitigation Measures.  The site is regularly monitored (as 

discussed in the Monitoring section of this report). 

 

Fuel required for drilling will be transported in fuel drums or double walled day tanks.  Drip 

pans are used under the tanks to prevent fuel contamination. 

 

5.3 MILNE INLET CAMP SITE 

The location of the site is provided on Figures 1.1 and 1.2. 

 

5.3.1 Site Description 

• A personnel camp and associated support facilities to service approximately 60 people 

during peak periods of use 
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• Domestic water supply from Phillips Creek (Monitoring Location MRY-2) during the 

summer months and an unnamed lake along the Milne Inlet Tote Road at km 32 during 

the winter season 

• Sewage treatment using pre-engineered facilities discharging to either storage pond or 

to Milne Inlet via a local drainage ditch 

• Gravel airstrip  

• Seasonal sea-lift of materials and supplies, as required 

• Fuel storage areas for bulk fuel and barrel fuel, as well as waste storage areas.  Each 

consists of a lined containment area. 

 

5.3.2 Surface Water Direction and Quantity 

The catchment areas for the Milne Inlet Camp Site are shown on Figure 5.3.  The surface 

water at the site is ultimately directed to Milne Inlet.  The estimated surface water runoff 

quantities for each catchment area are shown on Table 5.2. 

 

5.3.3 Mitigation Procedures 

The Milne Inlet Camp Site is not expected to have significant areas of disturbed soils and 

as such should not have sediment and erosion issues.  It can be reasonably expected that 

there will be some surface soil disturbance in association with seasonal sea-lift activity. The 

site is regularly monitored (as discussed in the Monitoring section of this report).  If 

mitigation measures are required to control sediment and erosion they will be selected and 

installed as previously discussed in the General Mitigation Measures section.   

 

5.4 MILNE INLET TOTE ROAD REFUGE STATIONS 

The location of the sites is provided on Figure 1.2. 

 

5.4.1 Description 

• Small half size trailers located at km 33 and 68 of the Milne Inlet Tote Road 

• Fuel storage area for 4 fuel drums per camp; no berms or liners 

• Bottled water stored in trailers 

 

5.4.2 Surface Water Direction and Quantity 

The surface water at the km 33 refuge station ultimately reports to an unnamed lake and 

Philips creek, and the water at the km 68 refuge station ultimately reports to an unnamed 

creek.   
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5.4.3 Mitigation Procedures 

The refuge station sites are not expected to have significant areas of disturbed soils and as 

such should not have sediment and erosion issues.  The site is regularly monitored when in 

use (as discussed in the Monitoring section of this report).  If mitigation measures are 

required to control sediment and erosion they are selected and installed as previously 

discussed in the section General Mitigation Measures. 

 

5.5 STEENSBY INLET CAMP SITE 

The location of the site is provided on Figures 1.1 and 1.2. 

 

5.5.1 Description 

• Seasonal drill camp with water flown or pumped (using collapsible water line)  from an 

unnamed lake located approximately 3 kilometres east of camp and toilet wastes 

incinerated on site 

• Grey water sump used for kitchen and wash tent 

• Airstrip - there is no fixed runway at the Steensby Inlet Camp Site.  A seasonal on-ice 

runway is used during the winter near the site.  

• Seasonal sea-lift supply of consumables, as required 

• Fuel storage area will consist of lined containment berm(s) with a capacity for 

approximately 7,500 drums 

• Geotechnical drilling 

• Water for drilling will be obtained from Steensby Inlet and other sources adjacent to the 

drilling locations  

• Drill water discharge (using mitigation measures previously discussed)  

• Geophysical survey using ground penetrating radar (GPR) at nearby lakes for water 

source bathymetry 

 

5.5.2 Surface Water Direction and Quantity 

The catchment areas for the Steensby Inlet Camp Site are shown on Figure 5.4.  The 

surface water at the site ultimately reports to Steensby Inlet.  The estimated surface water 

runoff quantities are shown on Table 5.3. 

 

5.5.3 Mitigation Procedures 

The Steensby Inlet Camp Site is not expected to have significant areas of disturbed soils 

and as such should not have sediment and erosion issues.  It can be reasonably expected 

that there will be some surface soil disturbance in association with seasonal sea-lift activity. 

The site is regularly monitored when in use (as discussed in the Monitoring section of this 

report).  If mitigation measures are required to control sediment and erosion they are 

selected and installed as previously discussed in the section General Mitigation Measures. 
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5.6 STEENSBY INLET ON-ICE DRILLING AREA 

The location of the site is provided on Figure 1.2. 
 

5.6.1 Description 

• No permanent structures or buildings 

• No camps 

• No fuel storage 

• On-ice geotechnical drilling 

• Water for drilling is taken from the ocean 

• Drill water discharge 

• On-ice probing (no water taking or discharge) 

 

5.6.2 Mitigation Procedures 

Only geotechnical drilling is completed on the ice, and no drill water is discharged on the 

ice.  For drilling operations on ocean ice in unconsolidated sediments, there was no return 

water collected and therefore no opportunity for recycling of drill water or capture of drill 

waste.  .All return water escapes from the hole at the casing/ocean bottom interface.  If 

drilling continues into bedrock the drill water is discharged into a portable containment 

sump and removed from the ice.  The water and cuttings contained in the portable 

containment sump are disposed of in a pit location at least 30 m from water to be 

determined by Baffinland and Knight Piésold. 

 

No fuel is stored on the ice.  Fuel required for drilling will be transported in fuel drums or 

double walled day tanks.  Drip pans are used under the tanks to prevent fuel 

contamination. 

 

5.7 MID-RAIL CAMP (NIVEK LAKE) 

The location of the site is provided on Figures 1.1 and 1.2. 

 

5.7.1 Description 

• Seasonal drill camp with water from adjacent unnamed lake and toilet wastes 

incinerated on site 

• Grey water sump used for kitchen and wash tent 

• Airstrip - there is no fixed runway at the Rail Camp Site.  A seasonal on ice runway will 

be used during the winter near the site.  

• Fuel storage area will consist of two lined containment berms with a capacity for 

approximately 2000 drums 

• Geotechnical drilling 
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• Water for drilling will be obtained from lakes adjacent to the drilling locations  

• Drill water discharge (using mitigation measures previously discussed) 

• Geophysical survey using ground penetrating radar (GPR) at nearby lakes for water 

source bathymetry 

 

5.7.2 Surface Water Direction and Quantity 

The surface water at the site ultimately reports to an unnamed lake adjacent to the site.   

 

5.7.3 Mitigation Procedures 

The Rail Camp Site is not expected to have significant areas of disturbed soils and as such 

should not have sediment and erosion issues.  The site is to be regularly monitored when in 

use (as discussed in the Monitoring section of this report).  If mitigation measures are 

required to control sediment and erosion they are selected and installed as previously 

discussed in the section General Mitigation Measures. 

 

5.8 PROPOSED RAIL ALIGNMENT 

The alignment is shown on Figures 1.1 and 1.2. 

 

5.8.1 Description 

• Seasonal drill camp as detailed in the Rail Camp section 

• No permanent structures or buildings 

• Small temporary fuel caches as required 

• Geotechnical drilling 

• Water for drilling is obtained from sources adjacent to the drilling locations 

• Drill water discharge (using mitigation measures previously discussed)  

• Geophysical survey using ground penetrating radar (GPR) and resistivity methods 

 

5.8.2 Surface Water Direction and Quantity 

The catchment areas for the Proposed Rail Alignment are shown on Figure 5.5.  The 

surface water along the corridor is ultimately directed to Cockburn River, Cockburn Lake, 

Ravn River and Angajurjualuk Lake.  Specific surface water runoff quantities were not 

calculated for the transportation corridor due to the large catchment area and the minimal 

quantity of water required for the drilling. 

 

5.8.3 Mitigation Procedures 

Sediment and erosion control measures may be required and are installed as per the 

previous section General Mitigation Measures.  The site is regularly monitored as 

discussed in the Monitoring section of this report. 
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Fuel required for drilling will be transported in fuel drums or double walled day tanks.  Drip 

pans are used under the tanks to prevent fuel contamination. 

 

5.9 STEENSBY INLET RAIL ALIGNMENT ON-ICE DRILLING 

The alignment is shown on Figures 1.1 and 1.2. 

 

5.9.1 Description 

• No permanent structures or buildings 

• No camps 

• No fuel storage 

• On-ice geotechnical drilling 

• Water for drilling is taken from lakes and sources close to the drill sites 

• Drill water discharge 

• On-ice probing (no water taking or discharge)  

• Geophysical survey using ground penetrating radar (GPR) at proposed bridge locations 

 

5.9.2 Mitigation Procedures 

Portable containment sumps will be employed for drilling on ice.  A “T” connection will be 

installed through the drill casing to allow the collection of drill water return during 

operations.  The drill casing will be allowed to freeze into the ground to maximize the 

effectiveness of the annular seal between the casing and the formation.  During drilling 

operations, the drill water will be pumped into a collection bin located adjacent to the drill.  

The collection bin is periodically emptied by means of pumping or air-lifting to a sediment 

disposal location established at each drill site at a distance greater than 30 metres from any 

water body. 

 

No fuel is stored on the ice.  Fuel required for drilling will be transported in fuel drums or 

double walled day tanks.  Drip pans are used under the tanks to prevent fuel 

contamination. 

 

5.10 PROPOSED HYDRO-ELECTRIC SITE 

The location of the site is shown on Figure 1.2 

 

5.10.1 Description 

• No permanent structures or buildings 

• No camps 

• Fuel is stored at either the Milne Inlet or Steensby Inlet Camps within the storage 

facilities and flown to the drill sites as required 
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• Geotechnical drilling  

• Water for drilling is taken from lakes adjacent to the drill sites 

• Drill water discharge (using mitigation measures previously discussed) 

 

5.10.2 Surface Water Direction and Quantity 

Specific surface water runoff quantities were not calculated for the proposed hydro-electric 

site due to the large catchment area and the minimal quantity of water required for the 

drilling. 

 

5.10.3 Mitigation Procedures 

Sediment and erosion control measures may be required and are installed as per the 

previous section General Mitigation Measures.  The site will be regularly monitored as 

discussed in the Monitoring section of this report. 

 

5.11 BULK SAMPLE OPEN PIT OPERATIONS 

 

Predictions with regard to ARD/ML of residual waste rock and ore produced during the bulk 

sampling program were made prior to the initiation of the Bulk Sampling Program.  Based on the 

results of that work, the risk of acid-rock drainage (ARD) and metal leaching (ML) was considered 

to be very unlikely for the Bulk Sampling Program.  To help validate these results, an additional 

environmental geochemical testing program was conducted in 2008 to assess the potential for 

excavated materials (i.e. waste ore and surplus ore) and exposed excavation faces to leach 

metals and/or acidity that could degrade the quality of receiving surface waters.    Based upon the 

test results, it is concluded that the excavation surfaces and ore form the bulk sample program 

have essentially no potential to produce acid rock drainage.  The detailed results and discussion 

of this work are presented in the 2008 Annual Water License Report. 

 

The locations of the bulk sample pit and residual waste rock and ore stockpiles (at Deposit No. 1, 

the crusher, and Milne Inlet) are shown in Figures 5.2 and 5.3. 

 

5.11.1 Description 

• A single mining pit established at the top of Deposit No. 1.  Approximately 225,000 

tones of weathered surface rock and ore was removed in 2007 and 2008 by drill and 

blast techniques 

• Mining pit has been confirmed to be free draining 

• ARD and ML tests have been conducted with results indicating that, due to the physical 

environment and the geochemistry of the ore, ARD and ML are very unlikely to occur 

• No camps 

• No fuel storage 
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5.11.2 Surface Water Direction and Quantity 

The catchment areas for the bulk sample open pit operations are shown on Figures 5.1 and 

5.2.  Ultimately the surface water at the site is directed towards Mary River Camp, 

Sheardown and Mary Lakes.  The estimated surface water runoff quantities for each 

catchment area are shown on Table 5.1. 

 

5.11.3 Mitigation Procedures 

Sediment and erosion control measures are not expected to be required with the completed 

pit.  Mitigating measures are not expected to be required to address potential for ARD or 

ML. The site will be regularly monitored as discussed in the Monitoring section of this 

report., 

 

5.12 WEATHERED ORE / WASTE ROCK STOCKPILE 

5.12.1 Description 

• A stockpile containing approximately 28,000 tonnes of surficial weathered ore 

excavated from the surface of Deposit No. 1 remains on the deposit.  The roadbed 

between the stockpile and the pit was also constructed from weathered ore.  

Approximately 6,000 tonnes of representative (i.e. ore grade) material was left in the 

bulk sample pit  

• ARD and ML tests have been conducted with results indicating that, due to the physical 

environment and the geochemistry of the ore, ARD and ML are very unlikely to occur 

 

 

5.12.2 Surface Water Direction and Quantity 

The catchment areas for the bulk sample open pit operations are shown on Figure 5.2.  

Ultimately the surface water in the area is directed towards Camp, Sheardown and Mary 

Lakes.  The estimated surface water runoff quantities for each catchment area are shown 

on Table 5.1. 

 

5.12.3 Mitigation Procedures 

Sediment and erosion control measures are not expected to be required in association with 

the weathered ore stockpile.  Mitigating measures are not expected to be required to 

address potential for ARD or ML. The site will be regularly monitored as discussed in the 

Monitoring section of this report., 

 

5.13 CRUSHING OPERATIONS AT MARY RIVER  

Crusher locations are provided on Figure 5.2. 
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5.13.1 Description 

• A temporary crusher station was established north-east of Sheardown Lake at Mary 

River 

• Approximately 190,000 tonnes of ore was hauled from the bulk sample pit to the 

crusher station and crushed into lump and fine fractions 

• Stockpiles containing approximately 25,000 tonnes of non-representative ore (i.e. 

separate lump and fine high manganese ‘waste’ ore) remain at the Mary River crusher 

site.   

• ARD and ML tests have been conducted on the fresh ore, with results indicating that, 

due to the physical environment and the geochemistry of the ore, ARD and ML are very 

unlikely to occur 

 

5.13.2 Surface Water Direction and Quantity 

The catchment areas for the stockpiles and crusher operations in the vicinity of the 

Mary River Camp are shown on Figure 5.2.  Surface water in this area is directed towards 

Sheardown Lake.  The estimated surface water runoff quantities for each catchment area 

are shown on Table 5.1.  

 

5.13.3 Mitigation Procedures 

Sediment and erosion control measures may be required and will be installed as per the 

previous section General Mitigation Measures.  The site will be regularly monitored as 

discussed in the Monitoring section of this report.   

 

5.14 TEMPORARY ORE STORAGE AT MILNE INLET 

5.14.1 Description 

• A total of approximately 152,000 tonnes of crushed ore was transported to Milne Inlet 

from the Mary River Area using the Milne Inlet Tote Road 

• An ore stockpile pad containing approximately 24,000 tonnes of non-representative ore 

(i.e. high manganese ‘waste’ ore) remains at Milne Inlet.  Approximately 6,000 tonnes 

of representative (i.e. ore grade) material is stockpiled on this pad at Milne Inlet 

adjacent to the beach loading area 

• ARD and ML tests have been conducted on the fresh ore, with results indicating that, 

due to the physical environment and the geochemistry of the ore, ARD and ML are very 

unlikely to occur 
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5.14.2 Surface Water Direction and Quantity 

The catchment areas for the stockpiles at Milne Inlet are shown on Figure 5.3.  Surface 

water in this area is directed towards Milne Inlet.  The estimated surface water runoff 

quantities for each catchment area are shown on Table 5.2.  

 

5.14.3 Mitigation Procedures 

Sediment and erosion control measures may be required and will be installed as per the 

previous section General Mitigation Measures.  The site will be regularly monitored as 

discussed in the Monitoring section of this report.  The ore pad and stockpile is located in 

excess of 30 m from the normal high water mark of Milne Inlet and other water bodies.   

 

5.15 BULK FUEL STORAGE AREAS 

Described in sections detailing camp and refuge station descriptions. 

 

5.16 MILNE INLET TOTE ROAD 

5.16.1 Description 

• Historic dirt road constructed in the mid 1960’s (Tote Road / bulk sampling road) 

• The existing 105 km Tote Road running between Milne Inlet and the Mary River camp 

was upgraded to support transport of the bulk sample from Deposit No. 1 

• Upgrades were made to the tote road by adding fill to the roadbed, cutting and filling on 

hills, and installing crossing structures (mainly culverts) at watercourse crossings and 

drainages 

• A haul road from the top of Deposit No. 1 to the crusher location was completed by 

adding fill to the roadbed, cutting and filling on hills, and installing culverts at drainage 

crossings 

• Fill materials needed for the upgrade of the tote road and the mine haul road was 

obtained from designated large borrow sources and from areas within the road 

alignment.  Approximately 1.1 million m
3
 of borrow material was excavated through the 

course of the bulk sample program.  A portion of this material was required for civil 

works associated with infrastructure improvements at Mary River and Milne Inlet 

camps. 

• Two temporary refuge stations, one at km 33 and one at km 68 consisting each of a 

half size trailer and 4 drum fuel storage area 

• No permanent structures or buildings 

• The Milne Inlet Tote Road is shown on Figures 1.1 and 1.2 
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5.16.2 Surface Water Direction and Quantity 

The catchment areas for the Milne Inlet Tote Road are shown on Figure 5.6.  Ultimately the 

surface water north of Katiktok Lake discharges in Milne Inlet via Phillips Creek and surface 

water south of Katiktok Lake eventually flows into Mary River via Camp, Sheardown and 

Mary Lakes.  Specific surface water runoff quantities were not calculated for the 

transportation corridor due to the large catchment area and the minimal quantity of water 

required for road construction and maintenance.  Culvert crossings were designed based 

on estimated water flow and in consideration of the use and temporary nature of the tote 

road. 

 

5.16.3 Mitigation Procedures 

The Milne Inlet Tote Road was upgraded to a year-round all-weather road to support the 

heavier traffic volume during the bulk sample program.  Most of the water crossings along 

the tote road were installed during the winter of 2008 when water was not present.  

Construction procedures including the use of water diversion structures, the use of silt 

fencing, and limiting in-water work minimized the amount and duration of sediment release 

during installation of water crossings during non-freezing conditions. Visual observations 

and turbidity measurements before, during and after construction confirmed the short 

duration and limited extent of sediment release.  There were localized areas of sediment 

release during the spring and summer of 2008 due to contact of run-off with disturbed 

areas associated with road construction and due to overtopping of the road at spillway 

locations and isolated areas of embankment failure.   

 

Road operations and maintenance is expected to continue through the proposed future 

construction of a full-scale mine. The tote road will continue to be inspected on a regular 

basis to confirm adequate physical stability with erosion and control measures installed 

when required as per the previous section General Mitigation Measures.  

 

5.17 ASSOCIATED CONSTRUCTION MATERIAL AND QUARRY OPERATIONS 

5.17.1 Description 

• Granular material borrow pits (sand and gravel up to cobble sized material) were 

advanced to support road upgrades for the bulk sampling road and camp infrastructure 

• Three primary borrow areas were advanced: Borrow Area 1 near Milne Inlet, Borrow 

Area 2 near km 63 of the Milne Inlet Tote Road, Borrow Area 3 near Mary River camp.  

In addition to these three primary areas, suitable borrow material was used in areas 

directly adjacent to the Tote Road, within the right-of-way. 

• Borrow materials are expected to be required to support ongoing operations and 

maintenance of the landforms (roads and camp sites) 

• Surficial borrow materials will be obtained by stripping and excavation of the active 

layer 
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• Excavation will not occur within 30 m of a watercourse, and seasonal drainage ways 

will be re-established during pit development 

• Rock quarries may be developed for various construction purposes 

• Potential rock quarry locations are near Milne Inlet and Mary River  

• Rock will be obtained through drilling and blasting 

• Quarrying will not occur within 30 m of a watercourse, and drainage will be 

re-established during quarry development 

• Acid rock drainage (ARD) and metal leaching (ML) tests have been conducted on rock 

samples, with results indicating that, due to the physical environment and the 

geochemistry of the rock, ARD and ML are very unlikely to occur from quarry materials 

• No camps 

• No fuel storage 

• Locations of the primary borrow sites and rock quarries are shown on Figure 5.6 

 

5.17.2  Surface Water Direction and Quantity 

The catchment areas for the borrow and quarry operations are shown on Figure 5.6.  

Specific surface water runoff quantities were not calculated due to the number of large 

catchment areas that would be involved. 

 

5.17.3 Mitigation Procedures 

In 2008, some borrow areas experienced minor settlement and water release due to 

thawing of ice-rich soils.  In most instances borrow areas were constructed with a control 

berm to allow for the gradual seepage of released ground meltwater or surface run-off from 

the borrow area through the permeable control berm.  Some regarding will be required and 

inspections will continue to be undertaken to confirm physical stability and continue to 

implement sediment and erosion control measures as  required and as per the previous 

section General Mitigation Measures.  Berms and other drainage measures will be 

established as needed to limit erosion and maintain positive drainage to minimize water 

ponding.  Contouring, berming and silt fences will be applied as necessary for sediment 

and erosion control.  The site will be regularly monitored as discussed in the Monitoring 

section of this report.   
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SECTION 6.0 - MONITORING 

 

In addition to specific monitoring and reporting requirements under the regulatory approvals such as 

the water license, QIA land lease, land use permits and fisheries authorization,, routine inspections 

of various aspects of the operations will be undertaken.  Routine water management related 

inspections will be conducted at drill sites, camp sites and related infrastructure, roadways, and 

landforms generated in association with the shipment of a bulk sample in 2008 (borrow areas, 

mining pit, residual ore stockpiles). 

 

Routine inspections and water license monitoring is outlined below. 

 

6.1 ROUTINE INSPECTIONS 

6.1.1 Drill Sites 

Pre-drilling inspection of the immediate area surrounding the drill site will be completed as 

part of the safety/environmental inspection prior to the setup of the drill by drilling and other 

site personnel.  

 

Particular items for review are: 

 

• Drillhole coordinates 

• Water source coordinates 

• Site photo 

• Water source photo 

• Distance to nearest water source 

• Archaeological approval 

• Completed wildlife survey 

 

Routine daily inspections of the immediate area surrounding the drills will be completed as 

part of the safety/environmental inspection on a daily basis by drilling or other site 

personnel. 

 

Particular items for review are: 

 

• Fuel leaks 

• Drip Pans 

• Equipment condition 

• Sediment and erosion control measures 

• Water intakes 

• Water management systems 

• Flow meter readings 
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Post-drilling inspection of the immediate area surrounding the drill site will be completed as 

part of the safety/environmental inspection after the drill has been removed from site by 

drilling and other site personnel.  

 

Particular items for review are: 

 

• All materials and debris removed from site  

• Quantity of equipment, rods or casing left in the hole 

• Site photo 

• Water source photo 

• Water use assessment 

• Environmental concerns 

• Wildlife concerns 

 

Pre and Post-Drilling water sampling will be completed for each on-ice drillhole. 

 

The methodology for the water sampling is: 

 

• Select a location a maximum of 30 m from the proposed drillhole location 

• Auger a hole through the ice and clear the hole of ice cuttings 

• Use a bailer to obtain a water sample from below the bottom of the ice 

• Transfer the water sample to the sample bottles 

• Repeat the steps to collect a second sample following completion of the drillhole 

 

6.1.2 Camp Sites and Temporary Refuge Stations 

Routine camp and temporary refuge station inspections will be completed.  

 

Particular items for review are: 

• Fuel leaks 

• Sediment and erosion control structures 

 

6.1.3 Roadways 

It is intended that the Milne Inlet Tote Road will continue to provide all-season access to the 

Mary River Site until after proposed construction of the full-scale Mary River Project.  Prior 

to mine construction, the road will be used to facilitate transport of fuel and consumables. 

The road is expected to require regular maintenance, from snow-ploughing during winter 

months (when used) to culvert and crossing maintenance in the summer.   

 

The design of the watercourse crossings is such that, during summer, heavy flows may 

overtop some of the culvert crossings equipped with overflow swales.  The road may be 
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unavailable to haul traffic during a brief period in the summer, and minor repairs to the 

crossings may be required. 

Routine inspections will continue to be undertaken to monitor physical stability and any 

environmental concerns related to the road and associated water crossings and borrow 

areas.  

 

6.1.4 Borrow Areas 

Fill materials needed for upgrade of the Milne Inlet Tote Road, the mine haul road, and 

other civil works have been obtained from designated large borrow areas and from within 

the road alignment. 

 

Re-contouring of the borrow areas has commenced, with further work required to confirm 

that as-built conditions are suitable for eventual decommissioning.  Borrow areas will be 

contoured and drainage control measures will be established as necessary to reduce the 

risk of substantial erosion and sediment release that may have an effect on receiving 

waters.  Monitoring will continue to be undertaken to confirm stability of the borrow areas.  

 

6.1.5 Bulk Sample Pit  

The bulk sample pit was constructed as a side-hill cut and was confirmed by land survey at 

its completion in 2008 to be free-draining.  The bulk sample pit was designed to be free-

draining so as to reduce any risk for poor water quality run-off.  The pit will continue to be 

inspected on an annual basis to ensure the pit slopes will be stable in the long term. 

 

6.1.6 Stockpiles  

The bulk sample program generated stockpiles of ore adjacent to the pit at Deposit No.1, at 

the crusher site at the base of Deposit No.1, and at Milne Inlet where the ore was loaded 

for shipment in 2008.  These stockpiles are expected to be stable in the long term.  

Monitoring of run-off water quality is discussed in Section 6.2. 

 

 

6.1.7 Bulk Fuel Storage Areas 

Routine inspections will be completed at the bulk fuel storage areas. 

 

Particular items for review are: 

• Evidence of hydrocarbon staining or leaks from containment devices 

• Full-time supervision of fuel transfer operations 

• Full-time supervision of treatment and release of accumulated water from within the 

containment areas 

• Sediment and erosion control structures 
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6.2 WATER QUALITY MONITORING 

The water quality monitoring program consists of several elements as follows: 

 

a) Measurement, recording and reporting of water volumes extracted, as prescribed by the water 

license  

b) Sampling, analysis and reporting of water quality, as prescribed by the water license 

c) Weekly monitoring downstream of exploration drilling activities during periods of open water 

 

Table 6.1 summarizes the water quality and quantity monitoring program. 

 

An exploration drill water quality monitoring program has been undertaken since 2005 at selected 

locations upstream (reference), downstream along the Mary River (potentially affected), and along 

steep seasonal flow channels that drain the rugged topographic terrain that characterizes the land 

surface in the vicinity of Deposits 1,2 and 3.  The main objective of the monitoring program is to 

identify and measure Contaminants of Potential Concern (COPCs) in Mary River, both upstream at 

locations unaffected by drilling activities, and downstream at locations that may be potentially 

affected by drilling activities.  Each year, the water quality monitoring program is dependent and 

specific to the planned scope of the drill program.  The Environmental Superintendent will, in 

consultation with Operations personnel the annual exploration drill water quality monitoring program 

and ensure that it is implemented.  The results of the monitoring program will be used to guide 

adaptive management measures, as appropriate. 

 

6.3 WASTE DISPOSAL MONITORING 

6.3.1 Monitoring Stations 

Signs will be posted in appropriate areas at Monitoring Stations, and will be located and 

maintained to the satisfaction of the Inspector.  Monitoring Stations will be maintained at the 

following locations:   

 

Monitoring Station 
Number 

Description 

MRY-1 Water supply for the Mary River Camp at Camp Lake 

MRY-2 Summer water supply for the Milne Inlet Camp at Phillips 
Creek 

MRY-3 Winter water supply for Milne Inlet Camp at the Km 99 
lake 

(See Note 1)
 

MRY-4 Mary River Camp sewage discharge at the WWTF 

MRY-4a Mary River Camp sewage discharge from the PWSP 

MRY-5 Milne Inlet Camp sewage discharge at the WWTF 

MRY-5a Milne Inlet Camp sewage discharge from the PWSP 

MRY-6 Water collected within the Bulk Fuel Storage Facility at 
Mary River prior to release 
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Monitoring Station 
Number 

Description 

MRY-7 Water collected within the Bulk Fuel Storage Facility at 
Milne Inlet prior to release 

MRY-8 Minewater and surface drainage either pumped or 
released from the Hematite Open Pit 

MRY-9 Minewater and surface drainage either pumped or 
released from the mixed ore (Hematite and Magnetite) 

Open Pit 

MRY-10 Surface discharge from the weathered ore stockpile 

MRY-11 Surface discharge from the lump ore and fine ore 
stockpiles at the processing area 

MRY-12 Surface discharge from the lump ore and fine ore 
stockpiles at the processing area 

 

Notes: 

1. The winter water supply for the Milne Inlet Camp is at km 32 not km 99. 

2. Monitoring Station MRY-8 is no longer required as there is only one open pit which will be 

monitored by MRY-9. 

 

The monitoring locations are shown on Figure 6.1. 

 

6.3.2 Bulk Sample Open Pit 

All discharge from the bulk sample open pit will be analyzed and discharge at Monitoring 

Station MRY-9 will not exceed the following limits: 

 

Parameter Maximum Average 

Concentration (mg/L) 

Maximum Concentration of 

Any Grab Sample 

(mg/L) 

Total Arsenic 0.5 1.00 

Total Copper 0.30 0.60 

Total Lead 0.20 0.40 

Total Nickel 0.50 1.00 

Total Zinc 0.5 1.00 

Total Suspended Solids 15.0 50.0 

Oil and Grease No visible sheen N/A 

Waste discharged will have a pH between 6.0 - 9.5 

 

6.3.3 Waste Water Treatment Facility (WWTF) 

All sewage will be discharged to a Waste Water Treatment Facility at Mary River and 

Milne Inlet unless otherwise approved. 
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All sewage discharged from the Waste Water Treatment Facility at Monitoring 

Stations MRY-4 and MRY-4a, at Mary River, will not exceed the following quality standards: 

 

 

Parameter Maximum Average Concentration 

BOD5 30 mg/L 

Total Suspended Solids 35 mg/L 

Fecal Coliform 1000 CFU/100 mL 

Oil and Grease No visible sheen 

pH between 6.0 - 9.5 

 

All sewage discharged from the Waste Water Treatment Facility at Monitoring 

Stations MRY-5 and MRY-5a, at Milne Inlet, will not exceed the following quality standards: 

 

Parameter Maximum Average Concentration 

BOD5 100 mg/L 

Total Suspended Solids 120 mg/L 

Fecal Coliform 10,000 CFU/100 mL 

Oil and Grease No visible sheen 

pH between 6.0 - 9.5 

 

6.3.4 Monitoring Station Discharge 

Effluent discharged from Monitoring Stations MRY-4 and MRY-4a, and MRY-5 and 

MRY-5a will be demonstrated to be acutely non-toxic in accordance with test procedures 

measuring acute lethality to Rainbow trout, Oncorhynchus mykiss (Environment Canada’s 

Environmental Protection Series Biological test Method EPS/1/RM/13) and Daphnia magna 

(Environment Canada’s Environmental Protection Series Biological Test Method 

EPS/1/RM/14).  Testing will occur once annually during open water season. 

 

Samples will be collected at Monitoring Stations MRY-4 and MRY-5 every four weeks 

during discharge and at Monitoring Stations MRY-4a and MRY-5a once prior to discharge 

and every 4 weeks thereafter.  Samples will be analyzed for: Biochemical Oxygen 

Demand (BOD), total suspended solids (TSS), pH, fecal coliforms, oil and grease (visual). 

 

6.3.5 Bulk Fuel Storage Facilities 

Effluent discharged from the Bulk Fuel Storage Facilities at Monitoring Stations MRY-6 and 

MRY-7 will meet the following effluent quality standards: 
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Parameter Maximum Average Concentration 

(µg/L) 

Benzene 370 

Toluene 2 

Ethyl benzene 90 

Lead 1 

Oil and Grease 15,000 and no visible sheen 

 

6.4 ADAPTIVE MANAGEMENT STRATEGIES 

Housekeeping and operational measures have been instituted at the salt mixing stations and 

increased use of sumps and silt curtains at the exploration drill sites have been put in place to 

further reduce the potential risks for salt related impacts.  Work procedures will continuously be 

adapted with the goal to reduce salt use, reduce water use and reduce the potential effects related 

to water management on the environment. 

 

Baffinland is committed to continual improvement in its work activities in the aim of reducing risks to 

the environment and improving operational effectiveness.  The strategy employed at Baffinland is 

regular monitoring supported by operational change and adoption of other mitigating measures if 

warranted.   
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SECTION 7.0 - QA/QC PLAN 

 

The Surface Water Sampling Program - Quality Assurance & Quality Control Plan (QA/QC Plan 

Ref. No. NB102-00181/10-7, Rev. 1) is included in Appendix A of this report.  The QA/QC Plan has 

been prepared to fulfil the requirement of Part I, Item 9 of the License No. 2BB-MRY0710 issued by 

the NWB to Baffinland on July 27, 2007.  

 

The QA/QC best practices that are outlined are designed to provide guidance to field staff and 

analytical laboratories in order to maintain a high level of confidence in the water quality data 

generated from the Mary River Project.  The plan addresses best practice methods for water 

samples collected from lakes, streams and rivers, treated wastewater effluent, drinking water and 

site drainage. 

 

For a more detailed and comprehensive outline, please refer to the appended report.  

 

 



 

 

 

 

 

 

 

TABLES 



TABLE 4.1

BAFFINLAND IRON MINES CORPORATION
MARY RIVER PROJECT

SITE WATER MANAGEMENT PLAN

MONTHLY UNIT RUNOFF SUMMARY

Gauging Drainage Area 2006 2007 Average (2006 and 2007)
Station (km2) Jun Jul Aug Sep Jun Jul Aug Sep Jun Jul Aug Sep

H1 248.7 0.0209 0.0582 0.0214 0.0139 0.0147 0.0262 0.0153 0.0042 0.0178 0.0422 0.0184 0.0090
H2 217.5 0.0231 0.0883 0.0247 0.0141 0.0203 0.0358 0.0186 0.0052 0.0217 0.0620 0.0216 0.0097
H3 30.4 0.0337 0.1096 0.0227 0.0134 0.0097 0.0280 0.0147 0.0035 0.0217 0.0688 0.0187 0.0084
H4 9.4 0.0524 0.0923 0.0295 0.0165 0.0172 0.0237 0.0150 0.0050 0.0348 0.0580 0.0222 0.0107
H5 5.4 0.0556 0.1067 0.0252 0.0137 0.0207 0.0189 0.0183 0.0048 0.0381 0.0628 0.0218 0.0093
H6 240.0 0.0127 0.0753 0.0217 0.0137 0.0201 0.0426 0.0191 0.0026 0.0164 0.0589 0.0204 0.0082
H7 14.7 0.0086 0.0784 0.0176 0.0095 0.0238 0.0329 0.0170 0.0039 0.0162 0.0556 0.0173 0.0067
H8 208.4 0.0108 0.0584 0.0118 0.0098 0.0183 0.0340 0.0166 0.0039 0.0146 0.0462 0.0142 0.0068
H9 157.6 0.0134 0.0410 0.0129 0.0129 0.0130 0.0092 0.0062 0.0038 0.0132 0.0251 0.0096 0.0084

Average 0.0257 0.0787 0.0208 0.0131 0.0175 0.0279 0.0157 0.0041 0.0216 0.0533 0.0182 0.0086
5th Percentile 0.0095 0.0479 0.0123 0.0096 0.0110 0.0131 0.0096 0.0029 0.0137 0.0319 0.0114 0.0068

Minimum 0.0086 0.0410 0.0118 0.0095 0.0097 0.0092 0.0062 0.0026 0.0132 0.0251 0.0096 0.0067

Notes:
1. The flows for October to May were assumed to be zero based on field observations in 2007.
2. Table has been developed from field data collection.
3.  All units are m3/s/km2 unless otherwise stated.

Rev. 1 - Updated for 2008 Field Season Only
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TABLE 5.1

BAFFINLAND IRON MINES CORPORATION
MARY RIVER PROJECT

SITE WATER MANAGEMENT PLAN

MARY RIVER AREA ESTIMATED CATCHMENT RUNOFF RATESMARY RIVER AREA - ESTIMATED CATCHMENT RUNOFF RATES

Catchment No. MR-01 MR-02 MR-03 MR-04 MR-05 MR-06 MR-07 MR-08 MR-09 MR-10 MR-11 MR-12 MR-13 MR-14 MR-15 MR-16 MR-17 MR-18 MR-19 MR-20
Unit Runoff Rate Runoff Rate
(cu.m/s/sq.km) (cu.m/s) (cu.m/s) (cu.m/s) (cu.m/s) (cu.m/s) (cu.m/s) (cu.m/s) (cu.m/s) (cu.m/s) (cu.m/s) (cu.m/s) (cu.m/s) (cu.m/s) (cu.m/s) (cu.m/s) (cu.m/s) (cu.m/s) (cu.m/s) (cu.m/s) (cu.m/s)

Catchment Area (sq.km) 874.50 248.70 6,311.00 217.50 7,663.40 122.97 30.40 9.39 10.45 3.58 5.41 14.70 85.43 114.20 18.02 8.61 1.48 21.75 15.66 73.02
January 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
February 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

March 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
April 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
May 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
June 0.0132 11.53 3.28 83.21 2.87 101.04 1.62 0.40 0.12 0.14 0.05 0.07 0.19 1.13 1.51 0.24 0.11 0.02 0.29 0.21 0.96
July 0.0251 21.94 6.24 158.34 5.46 192.27 3.09 0.76 0.24 0.26 0.09 0.14 0.37 2.14 2.87 0.45 0.22 0.04 0.55 0.39 1.83

August 0.0096 8.38 2.38 60.45 2.08 73.40 1.18 0.29 0.09 0.10 0.03 0.05 0.14 0.82 1.09 0.17 0.08 0.01 0.21 0.15 0.70
September 0.0067 5.86 1.67 42.29 1.46 51.35 0.82 0.20 0.06 0.07 0.02 0.04 0.10 0.57 0.77 0.12 0.06 0.01 0.15 0.10 0.49

October 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
November 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
December 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00ece be 0 0 00 0 00 0 00 0 00 0 00 0 00 0 00 0 00 0 00 0 00 0 00 0 00 0 00 0 00 0 00 0 00 0 00 0 00 0 00 0 00

Notes:
1.  The Unit Runoff Rate is obtained from Table 4.1 and is the minimum average monthly unit runoff rate for the catchment areas listed.
2.  The maximum drill water consumption rate for the exploration/geomechanical and geotechnical drilling are 7.5 x 10-4 m3/s and 6.3 x 10-4 m3/s respectively.

Rev 1 Updated for 2008 Field Season OnlyRev. 1 - Updated for 2008 Field Season Only

Revision 1
March 31, 2009



TABLE 5.2

BAFFINLAND IRON MINES CORPORATION
MARY RIVER PROJECT

SITE WATER MANAGEMENT PLANSITE WATER MANAGEMENT PLAN

MILNE INLET AREA - ESTIMATED CATCHMENT RUNOFF RATES

Catchment No. MI-01 MI-02 MI-03 MI-04 MI-05 MI-06
Unit Runoff Rate Runoff Rate
(cu.m/s/sq.km) (cu.m/s) (cu.m/s) (cu.m/s) (cu.m/s) (cu.m/s) (cu.m/s)

Catchment Area (sq.km) 5.27 3.59 4.11 62.32 5.61 7.96
January 0 0.00 0.00 0.00 0.00 0.00 0.00
February 0 0.00 0.00 0.00 0.00 0.00 0.00

March 0 0.00 0.00 0.00 0.00 0.00 0.00
April 0 0.00 0.00 0.00 0.00 0.00 0.00
May 0 0.00 0.00 0.00 0.00 0.00 0.00
June 0.0132 0.07 0.05 0.05 0.82 0.07 0.10
July 0.0251 0.13 0.09 0.10 1.56 0.14 0.20

August 0.0096 0.05 0.03 0.04 0.60 0.05 0.08g
September 0.0067 0.04 0.02 0.03 0.42 0.04 0.05

October 0 0.00 0.00 0.00 0.00 0.00 0.00
November 0 0.00 0.00 0.00 0.00 0.00 0.00
December 0 0.00 0.00 0.00 0.00 0.00 0.00

Notes:
1 The Unit Runoff Rate is obtained from Table 4 1 and is the minimum average monthly unit runoff rate for the catchment1.  The Unit Runoff Rate is obtained from Table 4.1 and is the minimum average monthly unit runoff rate for the catchment
     areas listed.
2.  The maximum drill water consumption rate for the exploration/geomechanical and geotechnical drilling are 7.5 x 10-4 m3/s and
      6.3 x 10-4 m3/s respectively.
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TABLE 5.3

BAFFINLAND IRON MINES CORPORATION
MARY RIVER PROJECT

SITE WATER MANAGEMENT PLAN

STEENSBY INLET AREA - ESTIMATED CATCHMENT RUNOFF RATES

Catchment No. SI-01 SI-02 SI-03
Unit Runoff Rate Runoff Rate
(cu.m/s/sq.km) (cu.m/s) (cu.m/s) (cu.m/s)

Catchment Area (sq.km) 13.68 21.77 1.99
January 0 0.00 0.00 0.00
February 0 0.00 0.00 0.00

March 0 0.00 0.00 0.00
April 0 0.00 0.00 0.00
May 0 0.00 0.00 0.00
June 0.0132 0.18 0.29 0.03
July 0.0251 0.34 0.55 0.05

August 0.0096 0.13 0.21 0.02
September 0.0067 0.09 0.15 0.01

October 0 0.00 0.00 0.00
November 0 0.00 0.00 0.00
December 0 0.00 0.00 0.00

Notes:
1.  The Unit Runoff Rate is obtained from Table 4.1 and is the minimum average monthly
     unit runoff rate for the catchment areas listed.
2.  The maximum drill water consumption rate for the exploration/geomechanical and
     geotechnical drilling are 7.5 x 10-4 m3/s and 6.3 x 10-4 m3/s respectively.
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TABLE 6.1

Monitoring Description Parameters Maximum Amount/ Maximum Grab Sampling Monitoring and Reporting 

Location Easting Northing Average Concentration Concentration Frequency Reporting Frequency

ID (m) (m) Requirement

MRY-1
Water Supply for the Mary River Camp at 

Camp Lake
557,682 7,914,693 Daily Volume 

< 60 m
3
/d 

(combined total for 

 all camp usage)

N/A Daily

Water License

Part B, Item 5

Part I, Items 7, 19 and 20

Daily Volume Requirement for 

monthly reporting

MRY-2
Summer Water Supply for the Milne Inlet 

514,503 7,964,579 Daily Volume 
< 60 m

3
/d 

(combined total for N/A Daily

Water License

Part B, Item 5
Daily Volume Requirement for 

TABLE 6.1

BAFFINLAND IRON MINES CORPORATION

SITE WATER MANAGEMENT PLAN

WATER QUALITY AND QUANTIY MONITORING LOCATIONS

MARY RIVER PROJECT

UTM Coordinates (NAD83)

MRY-2
Camp at Phillips Creek

514,503 7,964,579 Daily Volume (combined total for 

all camp usage)

N/A Daily Part B, Item 5

Part I, Items 7, 19 and 20
monthly reporting

MRY-3
Winter Water Supply for the Milne Inlet 

Camp at km 32 Lake
(1) 521,714 7,951,862 Daily Volume 

< 60 m
3
/d 

(combined total for 

all camp usage)

N/A Daily

Water License

Part B, Item 5

Part I, Items 7, 19 and 20

Daily Volume Requirement for 

monthly reporting

Unnamed
Water Supply for the Rail Camp at 

Unnamed Lake Adjacent to Camp
595,547 7,876,328 Daily Volume 

< 60 m
3
/d 

(combined total for 

all camp usage)

N/A Daily

Water License

Part B, Item 5

Part I, Items 7, 19 and 20

Daily Volume Requirement for 

monthly reporting

Unnamed

Water Supply for the Steensby Inlet 

Camp at 3km Lake, 10 km Lake or 

Ocean

596,585 7,800,231 Daily Volume 
< 60 m

3
/d 

(combined total for 

all camp usage)

N/A Daily

Water License

Part B, Item 5

Part I, Items 7, 19 and 20

Daily Volume Requirement for 

monthly reporting

Water Supply for Exploration and Mary River will be source for 

Various

Water Supply for Exploration and 

Geotechnical Drilling at Various Named 

and Unnamed Sources Throughout the 

Project Area

Daily Volume 
< 455 m

3
/d

(combined total for all drilling 

usage)

N/A Daily

Water License

Part B, Item 5

Part I, Items 7, 19 and 20

Daily Volume Requirement for 

monthly reporting

MILNE-INF
Sewage Influent - WWTF at Milne Inlet 

Camp

BOD5

Total suspended solids (TSS)

Faecal coliforms

pH

Total Kjeldahl Nitrogen (TKN) 

Ammonia-nitrogen

Total phosphorus

N/A N/A
Every 4 weeks during 

discharge

Baffinland 

Requirement

For information only; 

not reported

MILNE-RC1
Receiving waters of Milne Inlet, adjacent 

TBD TBD

BOD5

Total suspended solids (TSS)

Faecal coliforms

pH N/A N/A
Every 4 weeks during Baffinland For information only; 

Primary Chamber

Mary River will be source for 

exploration drill program in 2009.  

No planned geotechnical drilling in 

2009 at present time.  

MILNE-RC1
drainage ditch

TBD TBD pH

Total Kjeldahl Nitrogen (TKN) 

Ammonia-nitrogen

Total phosphorus

N/A N/A
discharge Requirement not reported

MRY-INF
Sewage Influent - WWTF at Mary River 

Camp

BOD5

Total suspended solids (TSS)

Faecal coliforms

pH

Total Kjeldahl Nitrogen (TKN) 

Ammonia-nitrogen

Total phosphorus

N/A N/A
Every 4 weeks during 

discharge

Baffinland 

Requirement

For information only; 

not reported

Shear-RC1
Sheardown Lake in the vicinity of the 

TBD TBD

BOD5

Total suspended solids (TSS)

Faecal coliforms

pH
N/A N/A

Every 4 weeks during Baffinland For information only; 

Primary Chamber

Shear-RC1
Sheardown Lake in the vicinity of the 

sewage outfall
TBD TBD

pH

Total Kjeldahl Nitrogen (TKN) 

Ammonia-nitrogen

Total phosphorus

Dissolved oxygen

N/A N/A
Every 4 weeks during 

discharge

Baffinland 

Requirement

For information only; 

not reported

BOD5

TSS

pH

Faecel Coliforms

Oil and Grease

Volume

30 mg/L

35 mg/L

6.0 to 9.5

1,000 CFU/100 mL

No visible sheen

N/A
Every 4 weeks during 

discharge; daily for volumes

Water License

Part B, Item 5

Part D, Item 10

Part I, Items 3, 19 and 20

Daily Volume Requirement for 

monthly reporting

Total Kjeldahl Nitrogen (TKN)

Ammonia-nitrogen

Total phosphorus

N/A
Every 4 weeks during 

discharge
Baffinland Requirement

For information only; 

not reported

Acute lethality to Rainbow 

Trout and Daphnia magna 

(Biological Test Methods Non-toxic N/A
Once annually during open 

water

Water License

Part B, Item 5

Part D, Item 12

Monthly report following testing; 

annual report

MRY-4
Mary River Camp sewage discharge at 

the WWTF
557,920 7,914,372

(Biological Test Methods 

EPS/1/RM/13 and 

EPS/1/RM/14)

Non-toxic N/A
water Part D, Item 12

Part I, Items 4, 19 and 20

annual report

BOD5

TSS

pH

Faecel Coliforms

Oil and Grease

Volume

30 mg/L

35 mg/L

6.0 to 9.5

1,000 CFU/100 mL

No visible sheen

N/A

Once prior to discharge and 

every 4 weeks thereafter; 

daily for volumes

Water License

Part B, Item 5

Part D, Item 10

Part I, Items 3, 19 and 20

Daily Volume Requirement for 

monthly reporting

Total Kjeldahl Nitrogen (TKN)

Ammonia-nitrogen

Total phosphorus

N/A
Every 4 weeks during 

discharge
Baffinland Requirement For information only; not reported

Acute lethality to Rainbow 

Trout and Daphnia magna 

(Biological Test Methods 

EPS/1/RM/13 & 

EPS/1/RM/14)

Non-toxic N/A
Once annually during open 

water

Water License

Part B, Item 5

Part D, Item 12

Part I, Items 4, 19 and 20

Monthly report following testing; 

annual report

MRY-4a
Mary River Camp sewage discharge from 

the PWSPs
558,706 7,913,930
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TABLE 6.1

Monitoring Description Parameters Maximum Amount/ Maximum Grab Sampling Monitoring and Reporting 

Location Easting Northing Average Concentration Concentration Frequency Reporting Frequency

ID (m) (m) Requirement

TABLE 6.1

BAFFINLAND IRON MINES CORPORATION

SITE WATER MANAGEMENT PLAN

WATER QUALITY AND QUANTIY MONITORING LOCATIONS

MARY RIVER PROJECT

UTM Coordinates (NAD83)

BOD5

TSS

pH

Faecel Coliforms

Oil and Grease

Volume

100 mg/L

120 mg/L

6.0 to 9.5

10,000 CFU/100 mL

No visible sheen

N/A
Every 4 weeks during 

discharge; daily for volumes

Water License

Part B, Item 5

Part D, Item 11

Part I, Items 3, 19 and 20

Daily Volume Requirement for 

monthly reporting

Total Kjeldahl Nitrogen (TKN)
Every 4 weeks during For information only; MRY-5

Milne Inlet Camp sewage discharge at 

the WWTF
503,462 7,975,764

Ammonia-nitrogen

Total phosphorus

N/A
Every 4 weeks during 

discharge
Baffinland Requirement

For information only; 

not reported

Acute lethality to Rainbow 

Trout and Daphnia magna 

(Biological Test Methods 

EPS/1/RM/13 and 

EPS/1/RM/14)

Non-toxic N/A
Once annually during open 

water

Water License

Part B, Item 5

Part D, Item 12

Part I, Items 4, 19 and 20

Monthly report following testing; 

annual report

BOD5

TSS

pH

Faecel Coliforms

Oil and Grease

Volume

100 mg/L

120 mg/L

6.0 to 9.5

10,000 CFU/100 mL

No visible sheen

N/A

Once prior to discharge and 

every 4 weeks thereafter; 

daily for volumes

Water License

Part B, Item 5

Part D, Item 11

Part I, Items 3, 19 and 20

Daily Volume Requirement for 

monthly reporting

Total Kjeldahl Nitrogen (TKN)

Ammonia-nitrogen

Total phosphorus

N/A
Every 4 weeks during 

discharge
Baffinland Requirement

For information only; 

not reported

Acute lethality to Rainbow 

MRY-5
the WWTF

503,462 7,975,764

MRY-5a
Milne Inlet Camp sewage discharge from 

the PWSP
503,344 7,976,118

Acute lethality to Rainbow 

Trout and Daphnia magna 

(Biological Test Methods 

EPS/1/RM/13 and 

EPS/1/RM/14)

Non-toxic N/A
Once annually during open 

water

Water License

Part B, Item 5

Part D, Item 12

Part I, Items 4, 19 and 20

Monthly report following testing; 

annual report

MRY-6

Water collected within the Bulk Fuel 

Storage Facility at Mary River prior to 

release

558,186 7,914,780

Benzene

Toluene

Ethylbenzene

Lead

Oil and Grease

370 µg/L

2 µg/L

90 µg/L

1 µg/L

15,000 µg/L and no visible sheen

N/A
Monthly during removal of 

water

Water License

Part B, Item 5

Part D, Item 17

Part I, Items 5, 19 and 20

Monthly report following testing; 

annual report

MRY-7

Water collected within the Bulk Fuel 

Storage Facility at Milne Inlet prior to 

release

503,309 7,976,097

Benzene

Toluene

Ethylbenzene

Lead

Oil and Grease

370 µg/L

2 µg/L

90 µg/L

1 µg/L

15,000 µg/L and no visible sheen

N/A
Monthly during removal of 

water

Water License

Part B, Item 5

Part D, Item 17

Part I, Items 5, 19 and 20

Monthly report following testing; 

annual report

MRY-8

Minewater and surface drainage either 

pumped or released from the Hematite 

Open Pit

NO LONGER REQUIRED
(2)

MRY-9

Minewater and surface drainage either 

pumped or released from the Magnetite 

Open Pit
(2)

563,239 7,914,596

Total Arsenic 

Total Copper 

Total Lead

Total Nickel

Total Zinc

TSS

Oil and Grease

pH (of waste discharged)

As 0.5 mg/L

Cu 0.30 mg/L

Pb 0.20 mg/L

Ni 0.50 mg/L

Zn 0.50 mg/L

TSS  15 mg/L

O&G No visible sheen

pH Between 6.0 and 9.5

As 1.00 mg/L

Cu 0.60 mg/L

Pb 0.40 mg/L

Ni 1.00 mg/L

Zn 1.00 mg/L

TSS 50.0 mg/L

Monthly during periods of 

flow

Water License

Part B, Item 5

Part D, Item 9

Part I, Items 5, 19 and 20

Monthly report following testing; 

annual report

MRY-10
Surface discharge from the weathered 

ore stockpile
563,349 7,915,262

Total Arsenic 

Total Copper 

Total Lead

Total Nickel

Total Zinc

TSS

Oil and Grease

pH (of waste discharged)

As 0.5 mg/L

Cu 0.30 mg/L

Pb 0.20 mg/L

Ni 0.50 mg/L

Zn 0.50 mg/L

TSS  15 mg/L

O&G No visible sheen

pH Between 6.0 and 9.5

As 1.00 mg/L

Cu 0.60 mg/L

Pb 0.40 mg/L

Ni 1.00 mg/L

Zn 1.00 mg/L

TSS 50.0 mg/L

Seepage / surface run off - 

monthly during periods of 

flow

Water License

Part B, Item 5

Part D, Item 9

Part I, Items 5, 19 and 20

Monthly report following testing; 

annual report

Surface discharge from the lump ore and 

Total Arsenic 

Total Copper 

Total Lead

Total Nickel

As 0.5 mg/L

Cu 0.30 mg/L

Pb 0.20 mg/L

Ni 0.50 mg/L

As 1.00 mg/L

Cu 0.60 mg/L

Pb 0.40 mg/L
Seepage / surface run off - 

Water License

Part B, Item 5 Monthly report following testing; 
MRY-11

Surface discharge from the lump ore and 

fine ore stockpiles at the processing area
560,987 7,913,364

Total Nickel

Total Zinc

TSS

Oil and Grease

pH (of waste discharged)

Ni 0.50 mg/L

Zn 0.50 mg/L

TSS  15 mg/L

O&G No visible sheen

pH Between 6.0 and 9.5

Pb 0.40 mg/L

Ni 1.00 mg/L

Zn 1.00 mg/L

TSS 50.0 mg/L

Seepage / surface run off - 

monthly during periods of 

flow

Part B, Item 5

Part D, Item 9

Part I, Items 5, 19 and 20

Monthly report following testing; 

annual report

12a - 503,356 7,976,452

12b - 503,522 7,976,399

Exploration 

Drill 

Monitoring

Monitoring of surface water runoff from 

areas where thre is exploration drilling 

(Deposit No. 1, 2, 3)

Major ions, total metals, 

general parameters, flow.
N/A N/A Weekly during drilling. Annual NIRB Report Once per year.

Notes:

Shaded monitoring location ID cells denote Water Licence Monitoring Locations

Various locations upstream, 

downstream, and near-field.

Surface discharge from the lump ore and 

fine ore stockpiles at Milne Inlet
MRY-12

Total Arsenic 

Total Copper 

Total Lead

Total Nickel

Total Zinc

TSS

Oil and Grease

pH (of waste discharged)

As 0.5 mg/L

Cu 0.30 mg/L

Pb 0.20 mg/L

Ni 0.50 mg/L

Zn 0.50 mg/L

TSS  15 mg/L

O&G No visible sheen

pH Between 6.0 and 9.5

As 1.00 mg/L

Cu 0.60 mg/L

Pb 0.40 mg/L

Ni 1.00 mg/L

Zn 1.00 mg/L

TSS 50.0 mg/L

Seepage / surface run off - 

monthly during periods of 

flow

Water License

Part B, Item 5

Part D, Item 9

Part I, Items 5, 19 and 20

Monthly report following testing; 

annual report

Shaded monitoring location ID cells denote Water Licence Monitoring Locations

Shaded parameters cells denote required parameters to be reported under the Water Licence.

1.  This location is referenced as Km 99 Lake in the Water Licence.  This is in error.

2.  There is actually only one bulk sample pit now.

More frequent sampling of MRY-4, 4a, 5, 5a, Milne-INFL, and MRY-INFL may be undertaken for the purpose of internal process management and early detection of potential upset conditions.
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1.  Base Map: © Her Majesty the Queen in Rights of Canada,  Department of Natural Resources (2004).  
     All rights reserved. 

2.  Coordinate grid is shown in UTM (NAD83) Zone 17 and is in metres.

3.  Contours are in metres.  Contour interval varies.

4.  Proposed rail Alignment provided by Canarail Consultants Inc. in late 2007.

Ravn River Catchment
WSC Station

Milne Inlet Tote Road
River/Stream/Drainage

Catchment Boundary

Proposed Rail Alignment 10 0 10 20 30 40 505
KmScale

Water
Streamflow Gauging Station

Proposed Rail Alignment 1

1

1

1

1

1

Milne Inlet Camp and Port

Milne Inlet Tote Road

Steensby Inlet Camp and Port

On-ice Drilling Area

Mid Rail Drill Camp

1

Potential Hydro-Electric Site

1

1

1

1

1

ò" >N



!

#

#

#
#

##
#

Mary River @ the Outlet of Mary Lake

H8
H7H6

H5
H4

H3

H2

550000 560000 570000 580000

79
00

00
0

79
10

00
0

79
20

00
0

79
30

00
0

79
40

00
0

MARY RIVER PROJECT

STREAMFLOW GAUGING STATIONS 
MARY RIVER WATERSHED

REV.
1

FIGURE 4.2

N
O

R
TH

 B
AY

, O
N

.
C

R
E

AT
ED

 B
Y:

 rj
oh

ns
on

  S
AV

ED
  I

:\1
02

-0
01

81
-1

5\
AS

SI
G

N
M

EN
T\

G
IS

\A
rc

Vi
ew

\F
ig

ur
e\

B2
6.

M
XD

 

NOTES:
1.  Base Map:  © Her Majesty the Queen in Rights of Canada,  
     Department of Natural Resources, (2004).  All rights reserved. 

2.  Coordinate grid is shown in UTM (NAD83) Zone 17 and is in metres.

3.  Contours are in metres.  Contour interval varies.

4.  Proposed Rail Alignment provided by Canarail Consultants Inc. in 
     late 2007.
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NOTES:
1.  BASE MAP: © HER MAJESTY THE QUEEN IN RIGHTS OF CANADA, DEPARTMENT OF 
     NATURAL RESOURCES (2004).  ALL RIGHTS RESERVED.

2.  COORDINATE GRID IS SHOWN IN  UTM (NAD83) ZONE 17 AND IS IN METRES.

3.  CONTOUR INVTERVAL IS IN METRES.  CONTOUR INTERVAL VARIES.

4.  PROPOSED RAIL ALIGNMENT PROVIDED BY CANARAIL 
     JANUARY 2008.
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1.  Base Map: © Her Majesty the Queen in Rights of Canada, Department of Natural Resources 
     (2004).  All rights reserved.  (Government of Canada, 2006)

2.  Coordinate grid is shown in UTM (NAD83) Zone 17 and is in metres.  

3.  Contours are in metres.  Contour interval varies.

4.  Milne Inlet Tote Road surveyed by Knight Piesold (2006).

5.  Catchments based on July 2006 inspections.
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NOTES:
1.  Base Map:  © Her Majesty the Queen in Rights of Canada,  
     Department of Natural Resources, (2004).  All rights reserved. 

2.  Coordinate grid is shown in UTM (NAD83) Zone 17 and is in metres.

3.  Contours are in metres.  Contour interval varies.

4.  Proposed Rail Alignment provided by Canarail Consultants Inc.

5.  Infrastructure, and water licence, monitoring locations provided 
     by Baffinland.

6.  Infrastructure at Milne Inlet and mary River not shown for clarity.
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BAFFINLAND IRON MINES CORPORATION 
MARY RIVER PROJECT 

 
SURFACE WATER SAMPLING PROGRAM 

QUALITY ASSURANCE AND QUALITY CONTROL PLAN 
(REF. NO. NB102-00181/10-7) 

 
SECTION 1.0 - INTRODUCTION 

 
1.1 INTRODUCTION 

This Quality Assurance and Quality Control (QA/QC) Plan has been prepared to fulfill the 
requirement of Part I, Item 9 of License No. 2BB-MRY0710 issued by the Nunavut Water Board to 
Baffinland Iron Mines Corporation  (Baffinland) on July 27, 2007. 
 
Part I, Item 9 of the Water License states: 
 

The Licensee shall submit a Quality Assurance/Quality Control Plan, 
prepared in accordance with the INAC document “Quality Assurance 
(QA) and Quality Control (QC) Guidelines for use by Class “B” 
Licensees in Collecting Representative Water Samples in the Field, 
1996” to an Analyst for approval within ninety (90) days of the 
issuance of the license (amendment). The plan shall include analysis 
of field blanks and certified reference material, and replicate sampling 
in order to assess accuracy, precision and field contamination. 
 

In accordance with the stipulations of the Water License, this Surface Water Quality Sampling 
Program QA/QC Plan has been prepared following the general recommendations presented in 
Quality Assurance (QA) and Quality Control (QC) Guidelines for use by Class “B” Licensees in 
Collecting Representative Water Samples in the Field and for Submission of a QA/QC 
Plan  (INAC, 1996).  A copy of the guidelines is included in Appendix A. 
 
1.2 QA/QC PLAN OBJECTIVES 

For the purposes of this report, QA/QC is defined as: 
 
• Quality Assurance - System of activities used to achieve quality control. 
• Quality Control - Set of best practice methods and procedures used to ensure quality of data 

in terms of precision, accuracy and reliability. 
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The QA/QC best practices outlined in this document are designed to provide guidance to field staff 
and analytical laboratories in order to maintain a high level of confidence in the water quality data 
generated from the Mary River Project.  
 

SECTION 2.0 - SAMPLE COLLECTION 
 
2.1 GENERAL 

The samples will be collected following the general recommendations presented in Quality 
Assurance (QA) and Quality Control (QC) Guidelines for use by Class “B” Licensees in Collecting 
Representative Water Samples in the Field and for Submission of a QA/QC Plan (INAC, 1996).  A 
copy of the guidelines is included in Appendix A. 
 
2.2 WATER QUALITY MONITORING LOCATIONS 

The QA/QC Plan addresses the collection of freshwater surface water quality samples related to 
monitoring programs being carried out in support of Baffinland’s Mary River Project, namely: 
 
1. Collection of environmental surface water samples from area lakes, streams and rivers. 
2. Collection of effluent samples from the current and future wastewater treatment facilities located 

at Mary River and Milne Inlet. 
3. Collection of drinking water samples from camp potable water sources. 
4. Collection of surface water discharges from future ore stockpiles and waste rock dumps. 
5. Collection of surface water discharges from future bulk sample open pits. 
6. Collection of water samples from fuel berms. 
7. Collection of water samples representative of general site drainage. 
8. Measurement of water sample field parameters (e.g. pH, conductivity, temperature etc.).  
 
Exact locations and sampling frequency for designated monitoring stations are presented in the Site 
Water Management Plan (Knight Piésold, 2008). 
 
2.3 SAMPLING METHODS AND EQUIPMENT 

A summary of recommended water sample containers, sample volumes, method detection limits 
(MDL), sample preservatives and maximum sample hold times is presented in Table 2.1.  
Laboratory parameters such as pH, BOD, nitrite, nitrate, orthophosphate, fecal colliforms, 
chlorophyll and phenophytin typically have maximum sample storage times varying from 4 to 48 
hours.  Due to the remoteness of the site, it may not always be possible to get laboratory analysis 
done within the sample holding time window.  During the preparation of this document the analytical 
laboratories were consulted with respect to maximum sample holding times.  As a result, Table 2.1 
presents a preferred and a maximum holding time for time sensitive parameters.  Every effort will be 
made to get samples analysed within the preferred holding time window.  If this is not possible, then 
the maximum holding time will apply.      
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Every effort will be made to prevent accidental freezing of bacteriological water samples (due to 
on-site climatic conditions) which could affect analytical results for these parameters. 
 
For a complete list of the required sample analyses at each monitoring station, please refer to the 
Site Water Management Plan (Knight Piésold, 2008). 
 
2.3.1 General Sampling Procedures 

Generally, sampling procedures will consist of the following: 
 
1. Sampler will wear a fresh pair of disposable nitrile gloves for each sampling event. 
2. Sample bottles and preservative will be stored under clean conditions on site.  Sample 

bottles will have the appropriate volume of preservative added in the field (or 
alternatively, sample bottles will be supplied by the analytical laboratory with 
preservatives already added). 

3. A fresh sample bottle(s) will be used at each monitoring station.  Sample bottles will not 
be re-used. 

4. Sampling will be carried out by either: i) rinsing the sample bottle with source water 
three times before immersing the sample bottle to fill it (after which preservative is 
added, as required), or ii) if the sample bottles are provided pre-charged with 
preservatives then it is generally convenient to transfer water samples from the source 
to the sample bottle using a 1-2L plastic jug.  Plastic jugs will be rinsed in the source 
water three times before filling the sample bottle.  A dedicated jug will be used for 
different sample types (e.g. sewage effluent, fuel contaminated drainage and receiving 
waters).  Sample jugs will be replaced on a regular basis before they become stained.   

5. Prior to collecting the sample, the sampling jug will be rinsed in the source water three 
times.  Rinse water will be disposed of so that it does not contaminate the source water 
where the sample will be collected. 

6. Care will be taken to avoid disturbance of sediments and inclusion of disturbed 
suspended solids in the sample. 

7. For samples not requiring preservatives, the sample bottle will be rinsed three times 
with source water before filling the bottle to the top. 

8. For samples requiring preservatives, the sample bottle will be filled to the top (or to the 
indicator line marked on the bottle) and securely sealed.  Note that for some volatile 
contaminants (e.g. BTEX), the sample bottle must be filled with zero headspace. 

9. Sample details e.g. date, sample ID and analysis will be clearly marked on the bottle in 
indelible ink. 

10. For dissolved metals analyses, if possible, the water sample will be filtered in the field 
immediately after sampling using a 0.45μm disposable filter and syringe.  A fresh 
syringe and filters must be used at each monitoring station.  Alternatively, sample 
filtration can be carried out by the analytical laboratory.   

11. All samples will be sealed by ensuring their lids are tightly secured before placing the 
bottles into the coolers. 

12. All samples will be placed in an iced cooler as soon as possible after collection. 
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2.3.2 Lake Sampling 

For monitoring of water quality arising from vertical stratification in lakes, a depth sampler 
will be used (e.g. a ‘Van Dorn’ or ‘Kemmerer’).  Generally, depth samplers consist of a clear 
polycarbonate sample tube with two spring mounted rubber bungs, one located at each 
end.  The depth sampler is lowered to the correct depth attached to a cord, whereupon a 
metal weight is released.  The weight slides down the cord and strikes a release 
mechanism button which releases the two bungs which then seal both ends of the tube.  
The water sample is then pulled back to the surface. 
 
Regardless of the brand, water samplers that are used will be suitable for collection of 
water samples for ultra low metals analyses i.e. will have acrylic or PVC construction and 
silicone seals.   
 
For depth sampling, the following considerations will be taken into account to ensure 
sample QA/QC: 
 
1. Sampling station locations will be dependent upon the monitoring program objectives 

and the lake dimensions.  Map coordinates for all lake sampling station locations will be 
recorded using a GPS unit.   

2. The vertical stratification profile will be determined using a temperature probe equipped 
with a long cord with metre intervals marked on it. 

3. The vertical temperature profile will be established by slowly lowering the temperature 
probe and recording the temperature change with depth.   

4. Depending upon the purpose of the monitoring program, water quality samples may be 
collected from the different stratified layers.  The depth sampler must be slowly lowered 
in the ‘open’ position (i.e. to let water enter it) until it reaches the required depth. 

5. The depth sampler will be held at this depth for a few minutes to allow flushing of water 
inside it. 

6. The metal weight (messenger) will be released (to activate the closing mechanism) and 
the depth sampler will be pulled back to the surface.  Field measurements can be taken 
at depth or by filling a bottle with the sampled water and taking measurements from 
that immediately after sampling. 

7. When collecting samples close to the lake bed care must be taken to ensure that the 
depth sampler does not disturb lake bed sediments (which could contaminate the 
sample). 

8. Depending upon the lake area and depth, multiple sampling stations will likely be 
required to adequately characterize lake water quality. 

 
2.3.3 River Sampling 

Depending upon the size of the water body, river sampling methods are the same as those 
presented in Sections 2.3.1 and 2.3.2.  To avoid inclusion of floating detritus in the sample, 
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the sample bottle must be fully immersed in the river water.  Care will be taken to ensure 
that disturbed sediments are not included in the sample.  
 
When selecting water quality monitoring station locations on rivers, care will be taken where 
a tributary joins a river, since complete mixing of the two waters may not be achieved within 
several hundred metres downstream of the confluence (or further).  When in doubt, vertical 
profile monitoring across the river’s width using a field parameter such as pH, temperature 
or conductivity will be used to assess if complete mixing has occurred.   
 

2.3.4 Sampling for Toxicity Testing 

Sampling for sub-lethal toxicity testing is a condition of Environmental Effects Monitoring 
(EEM).  Typically, a 4L effluent sample is sufficient.  Depending upon the objectives of the 
toxicity testing, variables that will require confirmation prior to testing include: 
 
• Type of effluent sample to be collected e.g. instantaneous grab sample, or composite 

sample collected over a period of time 
• Type of dilution water to be used by the testing laboratory e.g. standard synthetic 

laboratory dilution water, receiving water collected upstream of the discharge etc. 
• Preferred test organism e.g. Daphnia magna or rainbow trout 
 
Brief details concerning laboratory methods are presented in Appendix D. For further 
details concerning acute lethality testing refer to Environment Canada (2002) and USEPA 
(2002). 
 

2.4 QA/QC SAMPLES 

For monitoring of QA/QC during sample collection and shipping, a set of QA/QC samples will be 
routinely submitted for analysis.  Descriptions of the QA/QC samples that will be used (e.g. field 
blank, travel blank and field duplicate) are presented on Table 2.2.  Ten percent of all samples will 
comprise QA/QC samples.. 
 
In the interest of transparency, the analytical laboratories will also be instructed to report the results 
of their own in-house QA/QC testing (e.g. results of random replicate analyses of submitted 
samples). 
 
The results of QA/QC analyses will be routinely reviewed by Baffinland or their designate, and any 
anomalous results will be promptly investigated with the assistance of the analytical laboratory.  
Once the reason for the anomalous results is identified, Baffinland will ensure that operating 
procedures of field staff and/or the analytical laboratory will be altered in order to rectify the 
problem.  Compliance monitoring and data management for water license sampling will be 
conducted by Baffinland, with the assistance of a designate as required. 
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2.5 MEASUREMENT OF FIELD PARAMETERS 

Measurement of field parameters (e.g. temperature, pH, conductivity, redox potential, or dissolved 
oxygen, etc.), where warranted, will be carried out for each sample at the time of sampling.  The 
required set of field parameters will vary according to sample type and monitoring objectives.  For a 
complete list of required parameters please refer to the Site Water Management Plan 
(Knight Piésold, 2008).  The exact methods used for monitoring field parameters will depend upon 
the type of monitoring probes being used.  Field staff will read and be familiar with the instruction 
manual for the equipment being used on site.   
 
Field staff will rinse the monitoring probe three times with the water to be monitored before 
immersing the probe in the water.  Generally, the user will ensure that the probe being used has 
had sufficient time to equilibrate in the water before the reading is taken.  This is generally regarded 
as the point at which the reading has stabilized. 
 
Field parameter data will be recorded in notebooks, or preferably in a custom form designed for this 
purpose (see example in Appendix B).  A copy of the data should be retained on site. 
 
2.5.1 Monitoring Probe Calibration 

Monitoring probes will be stored and calibrated in accordance with manufacturers’ 
instructions.  All probes will be calibrated before each sampling event and a written record 
of the calibration results will be maintained on site.  Field staff will ensure that calibration 
solutions are of the correct specification and that they have not passed their expiry date (if 
applicable).  Monitoring probes will be stored as per manufacturers’ recommendations.    
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SECTION 3.0 - SAMPLE MANAGEMENT 
 
3.1 SAMPLE SHIPPING AND CHAIN OF CUSTODY 

Samples will be placed in iced coolers and shipped to the analytical laboratory as soon as possible 
after collection.  Care will be taken to ensure that bottles are stored upright and are packed securely 
within the cooler.  Preferably, leak-proof ice packs will be used for cooling the samples.  If loose ice 
is used then this should be securely sealed in plastic bags to prevent leakage of melt water. 
 
A chain of custody (COC) form will accompany the samples (see example forms presented in 
Appendix B).  At a minimum, the COC form will list: 
 
1. Project name and project assignment number. 
2. Address of analytical laboratory, name of contact person and contact details. 
3. Contact details and name of sampler. 
4. Date and time of sampling. 
5. Whether the sample has been filtered, or whether laboratory filtration is required. 
6. List of sample I.D.’s, sample type (e.g. lake water, sewage effluent, etc.), number of sample 

bottles per sample and analysis requested. 
7. Urgency of analysis (e.g. rush or normal).  For rush samples the analytical laboratory should be 

notified ahead of time. 
8. Whether sample contains preservative and if so, what preservative and when it was added. 
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SECTION 4.0 - LABORATORY ANALYSIS 
 
4.1 LABORATORY ACCREDITATION 

Currently, laboratory analysis of water samples is being carried out by two accredited analytical 
laboratories.  Accutest Laboratories (‘Accutest’) located in Nepean, Ontario has been carrying out 
the majority of sample analyses due to its geographical proximity to site (with respect to sample 
holding times).  ALS Laboratory Group (‘ALS’), located in Vancouver, BC has been used when ultra 
low level metals analysis has been required.   AquaTox Testing and Consulting Inc. (‘AquaTox’) 
located in Guelph, Ontario will provide toxicity testing services. Details on analytical laboratory 
accreditation are presented in Appendix C.   
 
4.2 ANALYTICAL DETECTION LIMITS 

Required analytical laboratory method detection limits for a range of parameters are listed in 
Table 2.1.  It should be noted that on occasion, a loss of analytical sensitivity can be encountered 
due to excessively high concentrations of parameters within a sample.  If this is encountered, 
Baffinland or their designate will work with the analytical laboratory to try and resolve the problem. 
 
4.3 LABORATORY ANALYTICAL METHODS 

Analytical methods used by the analytical laboratories generally conform to the standard methods 
outlined in Standard Methods for the Examination of Water and Wastewater (APHA et al, 1989).  
For some parameters alternative standard analytical methods are used, as listed in Appendix D.  
 
4.4 ANALYTICAL LABORATORY QA/QC PROCEDURES 

Each analytical laboratory carries out their own routine in-house QA/QC checks, which include: 
 
• Use of calibration check standards and drift control standards 
• Use of surrogate standards and internal standards 
• Replicate analyses on submitted samples 
• Use of standard reference materials (SRM’s) and matrix spikes 
 
Further details on the analytical laboratories in-house QA/QC protocols are presented in 
Appendix E. 
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SECTION 5.0 - DATA MANAGEMENT AND REPORTING 
 
5.1 DATA MANAGEMENT 

All water quality data collected by Baffinland or designate from the various environmental programs 
will be stored electronically in a spreadsheet database (Microsoft Excel) or using alternative 
software designed specifically for environmental data management. 
 
QA/QC measures relating to data validation will include the following: 
 
1. Designation of a suitable person to act as Water Quality Database Manager (WQDM). 
2. Upon receipt, laboratory analytical data will be reviewed by the WQDM to check for 

completeness, typos, outlying values, etc.  The analytical laboratory will be immediately notified 
of any anomalous results.   

3. At a suitable frequency (e.g. once per month) the spreadsheet database should be updated by 
the WQDM using: i) results provided in electronic format by the analytical laboratories, and 
ii) copies of the field parameter monitoring records forwarded from site 

4. The WQDM will be responsible for ensuring that a third party (e.g. another staff member) 
carries out a QA/QC check on a minimum of ten percent of newly entered data. 
 

5.2 REPORTING 

All documents prepared by Baffinland or their designate for submission to the regulators will be 
reviewed by senior staff and Baffinland prior to issue, as per the company’s standard practice and 
quality management system. 
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TABLE 2.1

BAFFINLAND IRON MINES CORPORATION 
MARY RIVER PROJECT

SURFACE WATER SAMPLING PROGRAM - QUALITY ASSURANCE AND QUALITY CONTROL PLAN

Parameter Method Detection Limit Required Sample Bottle Sample Preservative Maximum Sample Storage Time

Preferred Maximum

General Chemistry

SUMMARY OF RECOMMENDED WATER SAMPLE VOLUMES, METHOD DETECTION LIMITS, PRESERVATIVES AND SAMPLE STORAGE TIMES

General Chemistry
Total metals variable 250mL plastic 0.5mL conc. nitric acid 6 months -
Dissolved metals(1) variable 250mL plastic cool 4°C 7 days -
Anions variable 1L plastic cool 4°C 7 days -
TSS (4) 3 mg/L 1L plastic cool 4°C 7 days -
pH 0.01 pH unit 250mL plastic cool 4°C 4 hours 14 days
Conductivity 0.2μS/cm 250mL plastic cool 4°C 28 days -
Total hardness 0.5mg/L 250mL plastic cool 4°C 6 months -
Total acidity / alkalinity 0.5mg/L 500mL plastic cool 4°C 14 days -
Nutrients
BOD 5 

(8) 5mg/L 1L plastic cool 4°C 4 hours 7 days
Total ammonia 0.005mg/L 250mL plastic 2mL sulphuric acid, cool 4°C 28 days -
Nitrate 0.005mg/L 500mL plastic cool 4°C 48 hours 7 days
Nitrite 0.002mg/L 500mL plastic cool 4°C 48 hours 7 days
Orthophosphate 0.002mg/L 250mL plastic cool 4°C 48 hours 7 days
TOC (5) 0.01mg/L 125 ml, glas, amber 2ml HCl acid 28 days -
Biological

3 (9)Chlorophyll 0.2mg/m3 1 L amber glass cool 4°C 72 hours 3 days (9)

Phenophytin 0.2mg/m3 1 L amber glass cool 4°C 72 hours 3 days (9)

Sub-lethal Toxicity Testing (7) N/A 20L plastic tote cool 4°C 7 days
Bacterial
Fecal coliforms 1MPN 125mL sterile plastic or glass cool 4°C 6hrs 48hrs
Organics
TPH (2) 1.0 mg/L 500mL brown glass (6) 2mL sulphuric acid 14 days -
BTEX (3) 0.0005 mg/L 100mL two septum vial (6) 2mL sulphuric acid, cool 4°C 14 days -

Notes:
1.  Sample must be field filtered using a 0.45μm disposable filter and syringe. 
2.  Total petroleum hydrocarbons.
3.  Benzene, toluene, ethyl benzene, xylenes.
4.  Total suspended solids. 
5.  Total organic carbon.
6.  Zero sample headspace.
7 T f t t i l t d ill d d bj ti f t ti7.  Type of test organism selected will depend upon objectives of testing.
8.  Biochemical oxygen demand - 5 day test.
9.  For samples with pH >7, the sample may be preserved by filtering through a glass fibre filter and storing the filter and residue in an airtight plastic bag in a freezer for up to 3 weeks.

Rev. 1 - Issued for 2008 Field Season

Revision 1
March 31, 2009



TABLE 2.2

BAFFINLAND IRON MINES CORPORATION 
MARY RIVER PROJECT

SURFACE WATER SAMPLING PROGRAM - QUALITY ASSURANCE AND QUALITY CONTROL PLAN

SUMMARY OF RECOMMENDED FIELD QA/QC WATER SAMPLES

QA/QC Sample Purpose Description Frequency Prepared By
Field blank Identification of potential contaminants arising from 

sample collection. The field blank bottle is prefilled 
with laboratory deionized water and is handled in the 
same way as regular sample bottles (i.e., opened and 
closed during sample collection) The bottle is

Bottle contains prefilled 
deionized water.  Bottle is 
handled the same as one 
would handle regular 
samples

Ten percent of all 
samples collected will 
be QA/QC.

Field staff

closed during sample collection).  The bottle is 
submitted as a routine sample.

samples.

Travel blank Identification of potential contaminants arising from 
sample storage, shipping and laboratory handling.  
The travel blank accompanies the samples to the 
laboratory but is not taken out into the field, or 
opened.

Sealed bottle  containing 
deionized water provided by 
analytical laboratory

Ten percent of all 
samples collected will 
be QA/QC.

Analytical laboratory

Field duplicate Assesses sample variability and precision of 
laboratory analytical methods

Duplicate sample selected 
at random.  

Ten percent of all 
samples collected will 
be QA/QC.

Field staff

Rev. 2 - Issued for 2009 Field Season

Revision 2
March 31, 2009



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 
 
 

QUALITY ASSURANCE (QA) AND QUALITY CONTROL (QC) GUIDELINES FOR USE BY 
CLASS “B” LICENSEES IN COLLECTING REPRESENTATIVE WATER SAMPLES IN THE 

FIELD AND FOR SUBMISSION OF A QA/QC PLAN (INAC, 1996) 
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APPENDIX B 
 
 
 

EXAMPLE FORMS 
 

Sample Chain of Custody - 1 page 
Record of Water Sample Field Parameter Measurements - 1 page 

Field Monitoring Data Form - 1 page 
Analytical Request Form - 1 page 
Chain of Custody Record - 1 page 



BAFFINLAND MARY RIVER PROJECT

SAMPLE CHAIN OF CUSTODY

FROM: TO:

F.A.O.
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BAFFINLAND MARY RIVER PROJECT

Record of Water Sample Field Parameter Measurements

Field Parameters

No. Sample I.D. Sampling Date Sampler D.O. (mg/L) Notes

mg/L %
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 DATE AND TIME:  

FIELD MONITORING DATA FORM STATION ID:  
 

Environmental Department office – 519-397-9092 
 

Site Information 
Coordinates: Northing (m):  Easting (m):  Zone:  Datum:  
Climate: Temp. (°C):  Precipitation:  Cloud cover (%):  

Wind speed (kn):  Wind direction:  Wave height (m):  
Description:  
 
Field Data 
Water Quality Meter:  Last Calibration:  
Snow Depth (m):  Freeboard (m):  Ice Thickness (m):  Water Depth (m):  
 

Depth Temp. pH DO SpC Cond. TDS No
. (m) (°C) (units) (mV) (mg/L) (%) (ch) (µS/cm) (µS/cm) Sal. (g/L) 
1            
2            
3            
4            
5            
6            
7            
8            
9            
10            
11            
12            
13            
14            
15            
16            
17            
18            
19            
20            
21            
22            
23            
24            
25            
26            
27            
28            
29            
30            
 
Samples Information 
 

Potable Water   Wastewater  Surface Water  
            

   Baffinland DW Micro    Baffinland WW Micro    Baffinland SW Micro 
            

   Baffinland DW Chem    Baffinland WW Chem    Baffinland SW Chem 
            

   Baffinland DW Metals    Baffinland WW O&G Tot.    Baffinland SW Metals 
            

   Baffinland DW THMs        Baffinland SW BTE 
            

           Baffinland SW O&G Tot. 
            

 

Comments:  
  
  
  
  

TECHNICIAN (please print): SIGNOFF:
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Analytical Request Form 
Page _1__ of _1__ 

 

TAIGA ENVIRONMENTAL LABORATORY 
LABORATOIRE ENVIRONNEMENTAL TAIGA 

4601 – 52 Avenue, P.O. Box 1500, Yellowknife, NT, X1A 2R3 
Tel: (867) 669-2788 • Fax: (867) 669-2718 

www.taiga.gc.ca 
 

INFORMATION TO BE INCLUDED ON 
REPORT & INVOICE: 
Quotation No : _________________________ 

Client Project No : ______________________ 

Sampler : _____________________________ 

Relinquished By : __________________ 
Signature :  ___________________________ 

Date :  _______________________________ 

REPORT TO : 
Company/Client ID :  

Address :  

Attention :   

 Phone  

Fax :             

e-mail :  

mail-eٱ       Faxٱ      Mailٱ  

INVOICE TO :      SAME  Y / N 
Company : (no charge) 
Address :   ________________________________ 

_________________________________________ 

Attention :  ________________________________ 

Phone : ______________  Fax : _______________ 

e-mail :  ___________________________________ 

mail-eٱ       Faxٱ      Mailٱ  

 Analysis Requested 
SERVICE REQUESTED: 
Regular Serviceٱ       Rush Service ٱ 
(Surcharge applies to rush service, please check with Laboratory for price and availability) 
Note: Analysis may be subcontracted without prior notice. 

 
Sample(s) are from a Drinking Water 
source servicing multiple households 
                                        Yes  ٱ                       

Collected  TAIGA Sample ID 
(Laboratory use only) 

Client Sample 
ID Location Date Time 

Sample 
Type      

 
 

N
o.

 o
f C

on
ta

in
er

s 

1              
2              
3              
4              
5              
6              
7              
8              
9              
10              
For water samples, please indicate if sample container was filtered (F) and/or preserved (P).        
Date Received : ___________________ 

Time Received : 
___________________ 

Received By : 
_____________________ 

Sample(s) state at receipt:   Temperature: _____ °C    Frozen  ٱ 
Comments :  ____________________________________________________ 
______________________________________________________________ 

Hazardous material?    Y  /  N 
Highly Contaminated?  Y  /  N 
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APPENDIX C 
 
 
 

ANALYTICAL LABORATORY ACCREDITATION 
 

ALS Laboratory Group - 2 pages 
Accutest Laboratories - 2 pages 

Aquatox Testing & Consulting Inc. - 2 pages 



ALS LABORATORY GROUP 
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ALS Laboratory Group – Environmental Division  (Canada) 
 

Document ID: NAQM1 v02 Quality Manual 
Date: September 7, 2007 

Page: 3 of 29 
  

 
 

 
 
 
 
Date Printed: Wednesday, October 10, 2007   Printed Copy Authorization (Lab Manager or Quality Dept Initials):  
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1.0 SCOPE  
 
This Quality Manual describes the Quality Management System of the ALS Laboratory Group 
Environmental Division locations in Canada.  Where appropriate, it refers to other documents for 
additional information.  Throughout this manual, whenever ALS is used alone, it refers to the 
Environmental Division of the ALS Laboratory Group in Canada.   
 
 
2.0 LOCATIONS, ACCREDITATIONS AND RECOGNITIONS 
 
ALS has laboratories across Canada.  Addresses and contact information are available by following the 
links at our web site: www.alsenviro.com.   
 
Labs within our network are accredited or recognized by the following agencies, as appropriate to their 
fields of testing and geographical sectors.  
 
• Canadian Association for Environmental Analytical Laboratories (CAEAL) – www.caeal.ca  
• Standards Council of Canada (SCC) – www.scc.ca  
• American Industrial Hygiene Association (AIHA) – IHLAP -  www.aiha.org  
• American Industrial Hygiene Association (AIHA) – EMLAP – www.aiha.org  
• State of Washington Department of Ecology (WADOE) – www.ecy.wa.gov  
• United States National Environmental Laboratory Accreditation Program (NELAP)  - 

www.nj.gov/dep/oqa  
• British Columbia Provincial Health Officer – EWQA – www.pathology.ubc.ca  
• British Columbia Ministry of Environment – EDQA – www.env.gov.bc.ca  
• Ontario Ministry of Environment – www.ene.gov.on.ca  
• Health Canada Good Manufacturing Practices (GMP) - Establishment License - www.hc-sc.gc.ca  

 
Copies of current certificates and licenses applicable to these programs are available on 
www.alsenviro.com. Scopes of accreditation and/or program information are available on the web sites 
linked above.  
 
 
3.0 TERMS AND DEFINITIONS 
 
The terms and definitions relevant to the national quality management system are described in a 
nationally controlled file. For instances where local and national documents describe similar terms and 
definitions, the local document takes precedence. 
 
Refer to: 

 Local Master List: DEFINITIONS OF KEY TERMS  
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Accutest Laboratories Company Profile  7 

Methods of Quality Control 
 
The objective of the Quality Assurance Program is to ensure that results provided by the 
laboratory to our clients or regulatory bodies are accurate and precise, as well as consistent over 
time. Various techniques; statistical, investigative, preventative, administrative, and corrective will 
be utilized to maximize the reliability of the data. 
 
The analytical services provided by Accutest Laboratories are based on industry recognized 
methodologies published by the following: 
 
• AWWA, APHA - "Standard Methods for the Examination of Water and  Wastewater", 20th 

Edition, 1998. 
• Ontario Ministry of Agriculture, Food, and Rural Affairs 
• Ontario Ministry of the Environment  
• ASTM - American Society for Testing Materials 
• AOAC "Official Methods of Analysis" 
• CCME  
• USEPA 500, 600, and SW846 Series Methodologies, and 
• other recognized regulatory and industry sources 
 
 
Certification and Accreditation 
 
Accutest maintains a rigorous program of certification and accreditation from several governing 
sources. In 1989 the laboratory received accreditation from the Ontario Ministry of Agriculture, 
Food, and Rural Affairs (OMAFRA) to provide analysis of farm soil for the agricultural community. 
 
In 1991 the laboratory received certification from the Canadian Association of Environmental 
Analytical Laboratories (CAEAL), Registration Number 2602. The Kingston laboratory’s 
registration number is 2970. In 1995, following an independent laboratory audit by CAEAL, under 
the direction of the Standards Council of Canada (SCC), Accutest achieved full accreditation for 
specific parameters to ISO 17025 criteria (Registration Number 164). 
 
For up to date accreditation details, the SCC's web site can be found at: www.scc.ca 
 
CAEAL's web site is: www.caeal.ca 
 
Accutest is a Ministry of Transportation for Ontario (MTO) approved laboratory for the analysis of 
chloride content in concrete.  
 
 
Interlaboratory Studies 
 
Accutest regularly takes part in interlaboratory studies. As part of the accreditation programs of 
both CAEAL/SCC and OMAFRA, the performance of Accutest is monitored through the analysis 
of unknown quality control samples submitted by an external agency. 
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5.4  TEST METHODS AND METHOD VALIDATION 
 

5.4.1 General 
 

All ALS locations use appropriate methods for all tests performed, including those for estimating 
uncertainty and statistical techniques for analyzing data. Test methods are documented and 
include all instructions needed to operate equipment and protect the integrity of samples and 
analytical results. Test method instructions and support information is kept current and accessible 
where needed. 

 
Deviations from test methods occur only if the deviation has been documented, technically 
justified, authorized, and accepted by the customer where applicable. Analytical department 
supervisors and managers have the authority to approve method deviations for the analysis of 
samples and to impose appropriate quality control into the analysis.  If the deviation is judged to 
alter the outcome of a test, client acceptance of the deviation will be obtained prior to approval. 
Documentation follows the same requirements as for data quality and method objective -refer to 
section 4.9 

 
5.4.2 Selection of Methods 
 

Customers rely on ALS to select test methods that are appropriate to meet their needs and are 
appropriate for the tests performed. ALS uses the latest versions of published standard methods 
developed by organizations such as American Public Health Association, United States 
Environmental Protection Agency, NIOSH, Environment Canada, and other international, regional 
or regulatory organizations or equipment manufacturers whenever possible. When needed, the 
standard method will be supplemented with additional instructions to ensure consistency of 
application and performance. Where an appropriate standard method is not available ALS may 
develop and validate an in-house test method, or adopt a third party validated method. ALS 
provides method information to clients upon request and on test reports. 

 
For published reference methods, each ALS location confirms it can properly operate the 
standard method before introducing the test into the laboratory. If the standard method changes 
in a manner that may affect test results, the confirmation is repeated. 
 
Unique circumstances may occur where a customer specifies the methodology to be used. The 
customer will be notified if ALS deems the recommended method is inappropriate or out of date. 

 
5.4.3 Laboratory Developed Methods 
 

When in-house development of a test procedure is needed, qualified individuals are assigned to 
the planning and development stages of the project. The plan is updated as development 
progresses and all changes are effectively communicated among all involved. 

 
5.4.4 Non-standard Methods 
 

If it is necessary to use methods not covered by standard methods, customer agreement will be 
obtained and will include clear specification of their requirements and the purpose of the test. The 
developed method will be appropriately validated before use. 

Appendix D Page 2 of 18



ALS Laboratory Group – Environmental Division  (Canada) 
 

Document ID: NAQM1 v02 Quality Manual 
Date: September 7, 2007 

Page: 22 of 29 
  

 
 

 
 
 
 
Date Printed: Wednesday, October 10, 2007   Printed Copy Authorization (Lab Manager or Quality Dept Initials):  
 
C:\QUENTIN\WORK\3. Knight Piesold\KP02-07 Baffinland Mary River Project\Water Sampling QA_QC Plan\Edits from KP\ALS info\NAQM1 v02 
Quality Manual.doc              

National 
 Quality Manual 

 
5.4.5 Validation of Methods 
 

Method validations are conducted to confirm that the methods are fit for their intended use. The 
validations are as extensive as necessary to meet the needs of the given application. The extent 
depends on the source of the method. For example, standard methods used for their intended 
application require a less extensive validation than non-standard methods or standard methods 
used outside of their intended scope.  
 
All results relating to the validation of a given method, including the procedure used for validation 
and a statement of whether the method is fit for the intended use are retained in method 
validation records. 
 
As appropriate, the validation studies performed will verify the range and accuracy of the results 
obtained, including uncertainty, detection limit, selectivity of the method, linearity, repeatability 
and/or reproducibility, robustness and/or sensitivity to interference.  Measurement uncertainty 
values are reviewed to ensure they are sufficient to meet customers needs.   

 
5.4.6 Estimation of Measurement Uncertainty 
 

ALS has procedures for estimating measurement uncertainty. The procedures are based on 
accepted practices of identifying components contributing to uncertainty, compiling data that 
represents or includes these components, evaluating the data using appropriate statistical 
calculations, and reporting in a manner that prevents misunderstanding of the result. In those 
cases where the nature of the test precludes calculation of uncertainty, ALS will at minimum 
identify the components of uncertainty and make a reasonable estimation where needed. This 
estimation will be based on knowledge of the performance of the method and validation data. 

 
5.4.7 Control of Data 
 

Automated calculations and data transfer systems are checked in a systematic manner when first 
programmed and re-verified appropriately when changes are made. 

 
When computers and automated equipment are used for the acquisition, processing, recording, 
reporting, storage or retrieval of test data, ALS ensures:  

 in-house developed software is sufficiently documented and validated 
 procedures are implemented for protecting data, including integrity and confidentiality of 

entry, collection, storage transmission and processing – refer to sections 4.13, 5.1 and 5.10 
 computers and automated equipment are maintained to ensure proper functioning and 

adequate environmental conditions – refer to section 5.1 
 
Refer to: 

 Local Master List: METHOD VALIDATION  
 Local Master List: LIMS CALCULATIONS AND DATA TRANSFERS 
 Local Master List: SOFTWARE DEVELOPED IN-HOUSE 
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Details of Quotation

BOD5

ANALYTE METHOD REFERENCE MDL UNITS
BOD5 1 mg/LBOD5 - AMBODEE1  SM 5210B

Chlorophyll/Pheophytin

ANALYTE METHOD REFERENCE MDL UNITS
Chlorophyll-a 0.2 mg/m3Chlorophyll  C SM10200H

Pheophytin-a 0.2 mg/m3Chlorophyll  C SM10200H

Knight P - SW (no metals)

ANALYTE METHOD REFERENCE MDL UNITS
pH 1pH in water : Auto - AMAPCAE1  C SM4500-H+B

Conductivity 5 uS/cmConductivity : Auto - AMAPCAE1  C SM2510B

Alkalinity as CaCO3 5 mg/LAlkalinity : Auto - AMAPCAE1  SM 2320B

TDS (COND - CALC) 5 mg/Lsolids in water - AMSOLWE1  C SM2540

Turbidity 0.1 NTUTurbidity - AMTURBE1  C SM2130B

Phenols 0.001 mg/LPhenols 4-AAP - AMPHACE1  C SM5530D

N-NH3 0.02 mg/LNH3 water low - AMNH3LE1  C SM4500-NH3D

SO4 1 mg/LAnions by IC - DX-100  SM 4110C

Cl 1 mg/LAnions by IC - DX-100  SM 4110C

Br 0.05 mg/LAnions by IC - DX-100  SM 4110C

N-NO2 0.005 mg/LLow NO2 - SKALAR  C SM4500-NO2-B

N-NO3 0.1 mg/LNO2/NO3 SKALAR - AMNOXSE1  C SM4500-NO3-F

NO2 + NO3 as N 0.1 mg/LNO2/NO3 SKALAR - AMNOXSE1  C SM4500-NO3-F

TOC 0.5 mg/LDOC/TOC in water Combustion  C SM5310B

DOC 0.5 mg/LDOC/TOC in water Combustion  C SM5310B

Total Suspended Solids 2 mg/Lsolids in water - AMSOLWE1  C SM2540

Total P 0.003 mg/LLow Total P  C SM4500-PF

Total Kjeldahl Nitrogen 0.1 mg/LTKN low water - AMTKNLE1  C SM4500-Norg-C

Reg 170 - Schedule 23

ANALYTE METHOD REFERENCE MDL UNITS
Ba 0.01 mg/LICP-MS PE6100  EPA 200.8

B 0.01 mg/LICP-MS PE6100  EPA 200.8

Cd 0.0001 mg/LICP-MS PE6100  EPA 200.8

Cr 0.001 mg/LICP-MS PE6100  EPA 200.8

As 0.001 mg/LICP-MS PE6100  EPA 200.8

Se 0.001 mg/LICP-MS PE6100  EPA 200.8

Sb 0.001 mg/LICP-MS PE6100  EPA 200.8

Hg 0.0001 mg/LHg in water - AMHGCTE1  M SM3112B-3500B

U 0.001 mg/LICP-MS PE6100  EPA 200.8

SUBDIV. BACTI

ANALYTE METHOD REFERENCE MDL UNITS
Total Coliforms 0 ct/100mLBacteria - AMBCOLM1  SM 9222B

Faecal Coliforms 0 ct/100mLBacteria - AMBCOLM1  SM 9222B

ACCUTEST Laboratories Ltd.
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Details of Quotation

Faecal Streptococcus 0 ct/100mLBacteria - AMBCOLM1  SM 9222B

Escherichia Coli 0 ct/100mLBacteria - AMBCOLM1  SM 9222B

Heterotrophic Plate Count 0 ct/1mLSPC - AMBCOLM1  SM9215D

SUBDIV. SUPPLY NO BACTI

ANALYTE METHOD REFERENCE MDL UNITS
Fe 0.03 mg/LICP-MS PE6100  EPA 200.8

Mn 0.01 mg/LICP-MS PE6100  EPA 200.8

Hardness as CaCO3 5 mg/LAlkalis by FAA - AMAMFAE1  SM 3111B-3500B

Alkalinity as CaCO3 5 mg/LAlkalinity : Auto - AMAPCAE1  SM 2320B

pH 1pH in water : Auto - AMAPCAE1  C SM4500-H+B

Conductivity 5 uS/cmConductivity : Auto - AMAPCAE1  C SM2510B

F 0.1 mg/LF Autotitrator  C SM4500-FC

Na 2 mg/LICP metals - AMMICPE8  M SM3120B-3500C

N-NO3 0.1 mg/LNO2/NO3 SKALAR - AMNOXSE1  C SM4500-NO3-F

N-NO2 0.1 mg/LNO2/NO3 SKALAR - AMNOXSE1  C SM4500-NO3-F

N-NH3 0.02 mg/LNH3 water low - AMNH3LE1  C SM4500-NH3D

SO4 1 mg/LAnions by IC - DX-100  SM 4110C

Cl 1 mg/LAnions by IC - DX-100  SM 4110C

Phenols 0.001 mg/LPhenols 4-AAP - AMPHACE1  C SM5530D

Turbidity 0.1 NTUTurbidity - AMTURBE1  C SM2130B

Colour 2 TCUColour - AMCOLSE1  C SM2120C

Ca 1 mg/LICP metals - AMMICPE8  M SM3120B-3500C

Mg 1 mg/LICP metals - AMMICPE8  M SM3120B-3500C

Tannin & Lignin 0.1 mg/LTannin & Lignin - AMTNLNE1  C SM5550B

Total Kjeldahl Nitrogen 0.1 mg/LTKN low water - AMTKNLE1  C SM4500-Norg-C

K 1 mg/LICP metals - AMMICPE8  M SM3120B-3500C

DOC 0.5 mg/LDOC/TOC in water Combustion  C SM5310B

H2S 0.01 mg/LH2S water - AMH2SCE1  C SM4500-S2-D

Ion Balance 0.01Ion Balance  C Ion Balance

TDS (COND - CALC) 5 mg/Lsolids in water - AMSOLWE1  C SM2540

TSS

ANALYTE METHOD REFERENCE MDL UNITS
Total Suspended Solids 2 mg/Lsolids in water - AMSOLWE1  C SM2540

ACCUTEST Laboratories Ltd.
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  AquaTox Testing & Consulting Inc. 
11B Nicholas Beaver Rd. 
RR 3 
Guelph ON  N1H 6H9 
Tel:  (519) 763-4412  Fax:  (519) 763-4419 

To: Cheryl Wray From: Lesley Novak, M.Sc. 
Company: Baffinland Iron Ore 
Date: October 15, 2007 
File: 162704515 

 
 
 

x 

For Your Information 
For Your Approval 
For Your Review 
As Requested 

 
 

Reference: Toxicity Testing Services  

I am pleased to provide you with a quotation for toxicity testing services for 
wastewater effluent monitoring (Table 1).   
AquaTox’s laboratory is accredited for all of the tests listed in Table 1.  A copy of 
our SCC/CAEAL Certificate of Accreditation along with our scope of testing 
(which lists all of the specific tests that we are currently accredited for) can be 
provided at your request. 
We appreciate your past support and look forward to a continued association.  
Please call me if you have any questions or require additional information. 

AquaTox Testing & Consulting Inc. 

Lesley Novak, M.Sc. 
Vice President, Senior Aquatic Toxicologist 
Tel: 519-763-4412 
Fax: 519-763-4419 
lnovak@aquatox.ca
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  AquaTox Testing & Consulting Inc. 
11B Nicholas Beaver Rd. 
RR 3 
Guelph ON  N1H 6H9 
Tel:  (519) 763-4412  Fax:  (519) 763-4419 

QUOTATION NO.:   162704515 
 
CLIENT:  Cheryl Wray 
   Baffinland Iron Ore 
   cheryl.wray@baffinland.com
 
PERIOD:  October 15th to December 31st, 2008 
 
DESCRIPTION: Toxicity Testing Services 
 
 

Table 1.  Summary of toxicity testing costs. 

Test Method Unit Cost 
48-h single concentration test using Daphnia 
magna 

EPS 1/RM/14 $165 

96-h single concentration test using rainbow trout EPS 1/RM/13 $220 

48-h multiple concentration (LC50) test using 
Daphnia magna 

EPS 1/RM/14 $260 

96-h multiple concentration (LC50) test using 
rainbow trout 

EPS 1/RM/13 $385 

 
TERMS AND CONDITIONS: 
• Costs do not include collection or transportation of samples to our laboratory. 
• Costs are based on turnaround of 15 business days from completion of test. 
• Cost excludes applicable taxes (e.g., G.S.T., P.S.T.). 
• Toxicity testing services to be provided on an as needed basis. 
• AquaTox will provide all sampling materials including pails, lids, liners, coolers, sample 

bottles, self-adhesive return labels and chain-of-custody forms for all samples (at no 
additional cost). 

• Limitation of Liability: The CLIENT (Baffinland Iron Ore) releases AquaTox Testing & 
Consulting Inc. (AquaTox) from any liability and agrees to defend, indemnify and hold 
AquaTox harmless from any and all claims, damages, losses, and/or expenses, direct and 
indirect, or consequential damages, including but not limited to lawyer’s fees and charges 
and court and arbitration costs, arising out of, or claimed to arise out of, the performance of 
the services, excepting liability arising from the sole negligence of AquaTox.  It is further 
agreed that the total amount of all claims the CLIENT may have against Aquatox under these 
Terms and Conditions, including but not limited to claims for negligence, negligent 
misrepresentation and breach of contract, shall be strictly limited to the lesser of professional 
fees paid to AquaTox for the services or five hundred thousand dollars ($500,000).  No claim 
may be brought against AquaTox more than two (2) years after the cause of action arose.  As 
the CLIENT’s sole and exclusive remedy under these Terms and Conditions any claim, 
demand or suit shall be directed and/or asserted only against AquaTox and not against any 
of AquaTox’s employees, officers or directors.   

• Submission of samples assumes acceptance of these Terms and Conditions 
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Refer to: 

 Local Master List (where applicable): FIELD SAMPLING 
 Local Master List (where applicable): SUB-SAMPLING 

 
 
5.8  HANDLING OF SAMPLES 
 
ALS procedures for sample handling include transportation conditions, receipt, handling, protection, 
storage, retention, and disposal. The procedures are designed to protect the integrity of the test samples 
and the interests of the customer and ALS. 
 
ALS requests that our customers use our Chain of Custody (COC) for every shipment of samples.  The 
form includes sufficient space to record field sampling date, time and location of sampling, sample ID and 
information relating to the integrity of the field sample. COCs are shipped with field supplies, and are also 
available on the alsenviro.com web site.   
 
Samples are given a unique identification upon receipt. The identification is retained by the sample 
throughout its life in the laboratory, and ensures samples are not confused either physically or in records 
or reports. Where appropriate, the system allows for subdivision of test items and transfer within and from 
the laboratory. 
 
Abnormalities or other departures from specified sampling or transportation procedures are documented. 
Where there is doubt concerning the integrity of the sample, its identification or suitability for testing, or 
the requested tests, the customer is consulted for further instructions before proceeding, and the 
discussion is documented.   
 
All ALS locations have appropriate facilities to securely maintain sample integrity, both before testing and 
where archiving for future testing is required. Sample storage and handling criteria are recorded in 
individual test methods. Traceability and monitoring of critical temperatures is maintained and discussed 
in section 5.6.  
 
Refer to: 

 Local Master List: SAMPLE RECEIPT AND LOGIN 
 Local Master List: SAMPLE STORAGE 

 
 
5.9  ASSURING THE QUALITY OF TEST RESULTS 
 
ALS has established quality control (QC) procedures for monitoring the validity of tests performed by its 
laboratories. Individual test methods specify the in-batch quality control requirements, frequency of use 
and data quality objectives. Where appropriate, in-batch QC is recorded on control charts to detect 
trends, statistical techniques are used to monitor method performance, and planned action is taken to 
correct problems and prevent incorrect results from being reported. In-batch QC tools include reference 
samples, control samples and standards, verification standards, blanks, duplicates, surrogates and spikes 
as appropriate to the field of testing. 
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ALS laboratories participate in an extensive proficiency testing program where available. Where 
appropriate proficiency testing samples are not available, other monitoring tools are used. 
 
Samples may be maintained for retesting where the integrity of the test result will not be compromised by 
the additional storage time. 
 
All test data is reviewed and approved prior to release to the customer. The data review process includes 
manual transcription review, data-set review, inter-parameter relationship evaluation where appropriate to 
the tests performed, and report review. Manual transcriptions are reviewed for transcription errors.  Data 
set review is conducted by authorized individuals and includes confirmation that quality control criteria are 
met and that anomalous data are qualified.  Report review confirms that requested tests have been 
carried out and that all report information and formatting is correct for the specific customer. 
 
Refer to: 

 Local Master List: DATA QUALITY AND METHOD OBJECTIVES 
 Local Master List: RECHECKS 
 Local Master List: CONTROL CHARTS 
 Local Master List: RELATIONAL CHECKS 
 Local Master List: PROFICIENCY TESTING PROGRAMS 
 Local Master List: DATA VALIDATION AND AUTHORIZATION 

 
 

5.10 REPORTING RESULTS 
 
All information listed below is either included in the final report or kept on file at ALS in the case of 
abbreviated or customized reports, and can be provided upon request. 
 
• Title 
• Name and address of the laboratory issuing the report 
• Location where each test was conducted 
• Unique identification of the test report on each page, and the total number of pages 
• Customer name and address 
• Identification of test method(s) used 
• Unique identification of each sample, description of the sample such as matrix and customer 

identification, and condition where applicable 
• Date of sample receipt 
• Date of analysis 
• Test results and units 
• Report Qualifiers 
• Name, function, and signature of the person authorizing the report 
• Statement that the results relate only to the samples identified in the report 
 
Other information necessary for the interpretation of results or requested by the customer may also be 
included in reports, such as test method deviations or exclusions, specific test conditions, uncertainty 
estimations, date of sampling, location of sampling and other sampling information.  
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Statements of compliance, opinions and interpretations may be included on test reports for specific 
analyses. In all such cases, the basis on which they have been made will be documented, and they will 
be clearly identified in the test report.  
 
ALS obtains subcontract laboratory results in hard or electronic reports. When these results are 
presented to the customer in ALS reports, the identification of the subcontractor is clearly indicated on the 
final report. 
 
When test reports are transmitted by telephone, facsimile, e-mail or other electronic means, the 
procedure for protecting the integrity and confidentiality of data includes:  

 only providing results to those individuals specified by the client for each sample submission 
 use of a standardized facsimile cover page that relates the procedures to follow if received in error 
 use of an e-mail footer that relates the procedures to follow if received in error 

 
It is ALS practice to never disclose information about a client’s analysis to a third party without the prior 
consent of the client, or unless compelled to by law. If we are obligated by law to disclose such 
information, we will inform the client prior to doing so. 
 
Final results are reported in a manner that minimizes the possibility of misunderstanding or misuse. 
 
Test report amendment(s) are made by issuing a replacement report identifying that a revision was made 
and describing all changes in the cover page comment section. 
 
Refer to:   

 Local Master List: REPORTING TEST RESULTS 
 
 
6.0 REFERENCES 
 
ISO/IEC 17025:2005(E) General Requirements for the competence of testing and calibration laboratories, 
Second Edition, 2005-05-15.  L:\Quality System Documents\External Documents\17025 (E) 2005.pdf
 
Program, policy and guidance documents of the following accreditation bodies: 

 Canadian Association for Environmental Analytical Laboratories (CAEAL), located at: 
www.caeal.ca 

 Standards Council of Canada (SCC), located at: www.scc.ca 
 American Industrial Hygiene Association (AIHA), located at: www.aiha.org 
 National Environmental Laboratory Accreditation Conference (NELAC), located at: 

www.epa.gov/nelac 
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Accutest Laboratories Company Profile  8 

In-house QA/QC 
 
Utmost care is taken to provide our clients with analytical data of the highest quality. Accutest 
maintains several layers of data approval where, at any point in the analytical process, the 
reviewer has the authority to reject a data set based upon rigid QA/QC protocol. In addition, the 
following steps are taken during routine analyses, though not limited to: 
 
• reagent blanks/standard reference materials are analyzed within each sample batch 
• where appropriate, internal standards and/or spikes are analyzed within each sample batch to 

verify instrument calibration 
• all reagents are prepared from ACS or better grade chemicals 
• a minimum of 10% of all samples are analyzed in duplicate 
• samples are retained for 2 months after receipt 
• all standard, blank, and spike values are catalogued for reference 
• travel blanks, field blanks, equipment blanks, and travel spikes are provided on request 
 
 
Instrumentation 
 
Accutest operates and maintains the following analytical instruments in a high degree of repair 
and routine calibration for the tests performed: 
 
• Varian Star 3900 Gas Chromatograph, 70-Port Autosampler, Varian 2200 Mass Spectrometer 

(GC/MS); 
• Varian CP-3800 Gas Chromatograph, SOLATek 72-Port Autosampler, Varian 2200 Mass 

Spectrometer (GC/MS) in parallel with a Flame Ionization Detector (FID); 
• Varian CP-3800 Gas Chromatograph, SOLATek 72-Port Autosampler, Varian 2100T Mass 

Spectrometer (GC/MS) in parallel with a Flame Ionization Detector (FID); 
• Agilent 6890N Gas Chromatograph, 7683 Autosampler, 5973 Mass Selective Detector 

(GC/MS); 
• Varian CP-3800 Gas Chromatograph, autosampler with direct injection, Varian 2000 Mass 

Spectrometer (GC/MS); 
• Agilent 6890N Gas Chromatograph, autosampler with dual direct injection, dual FIDs; 
• Varian CP-3800 Gas Chromatograph, autosampler with dual FIDs; 
• Varian CP-3800 Gas Chromatograph, autosampler direct injection, dual analytical column, 

dual Electron Capture Detection (GC/ECD); 
• Agilent 6890N Gas Chromatograph, autosampler direct injection, dual analytical column, dual 

Electron Capture Detection (GC/ECD); 
• Varian ProStar HPLC with PDA and Fluoresence Detection, 84-Port Autosampler; 
• Varian Vista AX ICP/AES; 
• Perkin-Elmer Elan 6100 ICP/MS; 
• Perkin-Elmer Elan 9000 ICP/MS; 
• Atomic Absorption Spectrometers, Hydride Generator, Mercury Analyzer; 
• Dionex Ion Chromatographs, Spectrophotometers, TOC Analyzers; 
• Automated 56-Port PC-Titrate pH, Alkalinity, Conductivity analyzer; and 
• pH and Specific Ion Meters, Turbidity Meter, COD Digestor, Incubators, Digestors, Filtration 

Apparatus, and Microscopes. 
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AQUATOX TESTING & CONSULTING INC. 
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AQUATOX QA/QC PRACTICES RELATED TO TOXICITY TESTING 

It is the policy of AquaTox to provide the highest standards of testing service to its clients by conducting 
tests in accordance with the required methods and client requirements.  AquaTox is committed to good 
professional practice, quality service and compliance with CAN-P-4D. 

AquaTox requires that all personnel concerned with testing activities within the laboratory familiarize 
themselves with the quality documentation and implement the policy and procedures in their work. 

The overall QA objective is to develop and implement procedures for chain-of-custody, laboratory 
analysis and reporting that will provide accurate data.  The purpose of the QA/QC program is to define 
goals for the level of QA effort; accuracy, precision, and sensitivity of analyses; and completeness, 
representativeness, and comparability of measurement data from the toxicity testing laboratory. 

Quality Assurance (QA) and Quality Control (QC) practices for effluent toxicity tests include aspects of the 
test that affect the accuracy and precision of the data, including (1) sampling handling and storage, (2) 
laboratory conditions, (3) test organisms, (4) reference toxicants, and (5) record keeping and data 
evaluation.  Below is a summary of our quality objectives and standard QA/QC practices related to the 
conduct of our ecotoxicity tests. 

Quality Objectives 

• To ensure a Quality System that is documented and incorporates adequate review and internal 
quality control. 

• To ensure personnel are adequately supervised and are proficient to carry out assigned activities. 

• To ensure test methods and related procedures are validated and incorporate adequate quality 
control. 

• To ensure all equipment, supplies and services are functioning properly and/or meet required 
specifications. 

• To ensure that facilities are adequate to carry out the testing activity. 

• To ensure sample management procedures that incorporate adequate procedures for the 
security, receipt, identification, checking, routing, storage and disposal of all samples. 

• To ensure data management procedures that incorporate adequate procedures for the security, 
recording, calculation, validation, authorization, transmittal, storage and disposal of all test data 
and related records. 

• To ensure workload management procedures that incorporate acceptable turnaround time and 
verification of resource availability prior to the acceptance of additional testing. 

QA/QC Data Related to Individual Toxicity Tests 

Test Validity Criteria: 

• A test will be considered valid if the test validity criteria stated in the test method are met.  
Otherwise the test should be repeated. 

Reference Toxicant Testing: 

• A reference toxicant test will be conducted on the same batch of organisms used for conducting 
the definitive test. 

• Each reference toxicant test will be conducted following the same procedures and conditions 
used for the test substance(s) although may involve a reduced duration of exposure. 

Use of Warning Chart: 

Appendix E Page 28 of 29



• A warning chart will be made available when testing involves test organisms are cultured or 
tested by AquaTox on a regular basis.  

A test result is suspect if it falls outside the warning limits.  In this event, a thorough check of the testing 
conditions is conducted at this time. 
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