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Michaei D'Hara, P.Eng

Huna Burnside Enginesring and Ervironmenta! Ltd
Box 175, 25 Thind Avenun

Fankin Infed, NU X0C O6D

Subject: Cikiqtarjuag Water Licence Applcation
Dear Mr. O'Hara,

Tha Nunavut Water Board (NWEB) requests further infarmation peartaining to the Hamiat of Qikigtarueay's
walsr licence ranewal npmmws«m"ﬂmzumawmmummsma
Tribunal Act (NWNSRTA)

The NWE would like to remind the Praponent that as per Section BT of the NWNSRTA, the Board may
nof issie @ hcence wiless the applicant satisfies ihe Board thal any waste produced by Me aparsnam
undelaking will be trealed and disposed of in & manner that (2 appropriate for e mamismancs of the
wealey qualily standands and effiuent standamls thal le Board considers accaptalie. The Proponent's past
performanca will alss be considered io ensurs the complation of the appurienand undertaking is adequate
and such measures as may be required in mitigation of any adverse impact are properly sccousied for.

The NWB has cormpleded the revies of the Hamiet of Qikiglaruag's renewal applcation for their mumnicipad
witter bcence submitted May 1, 2008 by the Licenses. The documant was distibuted upon receigt, for
review and corment to interested persons with a submission desdine of Seplembar 22, 2006

In accordance with Section 4B ltem 2 sufficient detail and an avaidance of ambiguity should ba falomed
in submitting response materials 1o the following comments:

Water Use and Understanding of Waste

I. The Proponert has indicated that the water supply for the Hamist will remain the Tulugak River
and 37,500 m” of water will be pumped from the river over g 3 month period.  Thit is a slight
increase in the volume of water curently licensed (25, 000 m™). Has the Proponent undertaken
an assessiment of the waler supply and its capacity 1o meet the damands of the Hamlet? For the
next fve years and the next 20 yeers?

ii.  In the Cparation and Maintenance {O&M) Plan far the sawage slorage and traatment facilty the
Prapanent has proposed to de-sludge the lagoan every 5-10 years as requirad, The
shal prowide fusther datails in the O&M plan on how the chantical and binlogizal composaion of
the sludg':f will be oetermined and where the sludge will be stored, freated and eventually
disposed of

fii.  The Proponent shall previde the references for the assumptions in Tables 4 and § of the Detalled
Design Report for the Improvemants to the Water Resarvair, Sewage Lagoon and Solid Waste
Disposal Facility The Hamlet of Crkintarjuag, Munavut (Detafied Design Repart)

iv.  The Proponent used a maodibed version of the Alberta Department of Envirsnment's weltand
friadel to predict estimated eMusnt quality and determine the sise of the welland, Tha Proponsnt
shadl provide the NVWE with further information on the wetland Ireatment area as it is an integral



viL

wiii

pan of the facilibes and required 1o mest the proposed effuent discharge criteria and the
provisions of Section 36 (3) of the Flehenes Aot The NWE requests further site specific
agescription of the watland, The processes imvalvad within the wetiand to acheave treatment, the
limitations of the model wsed ta predict the size of the wetland and how the Proponent will ensure
that adjacent waterbodies are not impacted by this treatment system,

requests further clarification on when the wetiand will be capabie of teating fne efluant fo mast
the proposed sfiusnt criteia in Table 87 Also what will be the sstimated effleerd qualities frorm
vears 057 5107 10157 15207

Priat o developing the formar landfil site for bulky waste dispesal, the Propenent shall submit io
the: Board & pian 10 close the site that estimates the wolume and depth of the wastes cumently at
the site and provides a plan to manage those wasles fo reduce their IMpact &f Fecaiving wabers,

In Section 5.6.1 of the Detaded Design Repert the Propenent is propesing to use granular
rmaarial frarm wifhin the landfil area cell for esnstruction of fhe perimeter barms.  The Propoment
shail confirm that the granular material used for construction of the penmetar barms shall be free
of contarmination.

In Section 5.6.1 of the Detaded Design Report the Proponent has ssiected @ 100 mm Sl
event or snow runoff to size the waler retention area,  The Proponent shall provide further
infeerration on the prabability of a 100 mm etorm event o snow runef and the probability that the
waber retantion area may overiop during the design lifs.

Enwironment Canada has recommended thas menitoring wells be instalisd downstream of the
s0bd waste site and fhe exsting melal dumg area as weall as a background well upstream of tha
wasle dispoeal facilifes and that all wells sheuld be monitered annually  The Proponent shall
provide the NVWE a discuzsion an monitoning the waste dizposal facilities that snall ingude
proposed monitarng.
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supplementan questicnnaine were not Included:

4. Fuel and chemical storage for the commany
b. Traditional use and recreations areas; and
& Theoutline of the drainege basin for the water use and wasty disposal fasilites.

The NWE points oul 1o the Proponent that the Detailed Diesign Report did not stabe that i include
compliance with various GN-DOE regqulations and pguidelines, the WNWE recommends the
Proponent should review the comments provided by GN-DOE for further information.

Geotechnical lsgues

il

The Froponent is requested to provide additional detsd and descrigtian fo address each of points
provided Beow,

& The opimum density and water content of sonstruction raterials were nof bested an the
construchon soils.

L Why was this not eomplsted during e site geatechnical assessment in addition 1o
somplating a sieve analyss?

ii Does the Proponent agree thal optmum water content and densily are important
dasign parameters fo engineer and construct a stable siruchura?



xiii,

b DOrawing #10 within Enginesring Drawings document depicts & typical cross-sacilan of the
fagoon berm with 8 caption B states that the berm materal will be “placed & IRs and
compacied to 95% standad proctor densd)y”,

I What is the desired as-placad density; how will this be determined?
i What are the specifications for |iff trckness?
fii. Wil Bese construction specifications be used for the other siructures? |f not, what
are the details of construction specifications lor the olher atruchures?

The lagoan, landfil, hazardous waste storage area, and water reservair gach confein & perimeater
berm in the: design. Despite each slruciure containing a similar bam corfigurabon the applied
loadings for each siruclure may ba unique.  Thers is not a clear understanding of the stabilty of
the perimater berm fram slope failure under the appled loads, Additional detall and discussion
o Ihe statslity of the berms from skope failure are reguested that provide & full description of:

a.  Maethod of analysis e

b, Any Emitations in the mathod of analysis 28

€ WValues af assumed or known soil strength and density wsed in the analysis with justification
for their use.

The Propanent is requested 1o provide additionad detail and discussion to address each of the

folicwing paints.

8. There are no defails or discussion on the beanng capacity of the foundstion soits under i
potentially thawing conditions or the expectad amount of settlemant for the barms. The P
geciechnical investigation did not eatablish the ground ice content in the foundation sails s
which zould lead fa diffarential setiferments and foundation instability. § o=

i Mmﬁwmmathaﬂmmmmmeﬂmtmlw
geclechnical consideralions in the design, stability, and containment of theso
structures? If not. why nat?
ii. Hawve any tharmestors been installed to provide site spedific empereture date for
design purposas? .
lii. Has setlament be considerad in the calcwations for volume capacity of the resenoir
and lagoon, and what are the detsls of the analysis? M sestiement has not been
eonsiderad, Wiy not? e

There is fmited to no details into the construction methads and spacifications for the lagoan,
izndfill, hazardous wasle siorage area, or water reseswnif,  For example, i Saection 7.1
Appendix B Geotechnical Evaluation, it is stated that “sod avownd the poteniial new resenaoi
haitifed suficient siable cverbumlen malerial fo creale the bamms. and privick the raw maleral
thid coudd be erushed and sored To provide the meeded sad amd graver”; howsver, there is no
Quartifiasie measure 1o describe what material specilication is required, or what grain size and
distribution ts required. Details and discussion of this nature ars alzo not provided for the kagoon
ar landfill construction

a. Additonal delail and description into the quality control and Qualty assurance (i.e., quality
BesUrance program) of, but not limited to, soil vpe, material characteristics, mosbure content,
and density, used In constructing each slruciure is requested

b. A detadad monitonng plan, which includes, but not limibed ts sail property testing mathods
{88, sieve. densily, moisture coment, e} and frequeney of testing during construction is
réquested.

¢ Defail and descriplion into ol and matenal specifications acceptable for construction. as wall
8z, specifications for ss-placed conditions ke maisiure content, density, and standard
prociof are also requested,

d. Wil consruction, cuaiy assurance, and quality control maniteing be oversesn by a qualied
gectechnical engineer? I not, nhrnnr?Huwduaamerwmntmmhmp-mm
information 1o the NWE?



awil,

The Proporent is requested to provide additional detail and description lo eddress gach of points
provided below:

A There ars no defails provided regarding the constuction of perimeter or interior bems.
Additonal gstail and discussion is requested to address what equipmend will be used to
construct the berms,

b Tre depth to permafrost during the geatechnical assessment as sbout 2 m Below ground
surface.

i Are the foundation condilions competent for the expected soll loadings and potential
foundsation thawing conditions?

ii. Does the Proponant agree that the landfill and lagoon perimiter barms, which de nat
confain a liner, could have ssepage through and under the berm? if seepage could
migrate beneath the berm through the proposed design what impacts will ths
seepage have on walers contained in the sod proximal o the facility?

iii. - Has the potental for seepage trough the landfil and lagoon berms and piging failure
been considersd in the design? If so, addiional detail and discussion is required. If
ned, is the Proponent relying on parmafrost aggregation into the berms?

i, If permafroet aggregation is refied upon in the design, doss the Proponent have an
undarstandng of the thiarmal regame with fime and what are these detais?

¥, Wihat, If any, siteffoundation prap work is required before berm davelopment oocurs,
or will they be constructed on fop of ground surface without removing the active
zona?

vi. If the berms are not lined or have permafrost aggregation, how will seepage be
prevenied through the active zane?

Mo slope protection on the inside slope of the berms wes specfied. 15 there B CONCE™ b protect
the inside slope of berms from wave, ice, or wind erosion? If ret, wivy not?

Tha refuse is 1o be contoursd 10 obtam a slope of 31 Within Figure 12 of the Detailed Design
Report here is a caption that states “site operalioms may elec! fo instal an addibormal vertical Bemm
¥ construgtion wastes with 5.1 slope i problemabic” This statamens suggests that a 3.1 slope
ey nol b stable.

a wammmmmumummwmmamu:imuumﬂe?
b. What evidence or justifizabion is there fo suggest thal a slope of this angle will be stable?
£ What quantifiable markers are in place to define “problamstic’ in the Propanent's statemen?

AnnulnmhﬂmEwbumnmmadmmmmmaupmnhmMmdmmu
of construction. The inferior barm will have & waste load applied 1o one side and no load appliad
to thie obher during lanafilling.

@, What is the stability of the intericr besme from slope failure and siding slong the foundation
sail for the agplied loads?

b. What method of anaiveis, @s well as, what soll and wasls strength and density values with
justilication on their eleciion, were used 1o asaess stability of the intarior berms?

Will 2 firal cowar be placed over the landfill? If so. whal are the geotechnical &ngingenng design
and details, function, and characteristics of the final cover proposad?

Within Sectlon 6.0 of Appendix B Geotechnical Evaluation the following statements are
provided: “Frovn & geolechmcs! pot, the sie can be rehabiitated faidy easiy as Mo am o
sigmificant fand avalabifty and cover availabily congfrainis , and "From the geatrchnical view
poind the sife can be effectivety mdaveloped and mamndged fo sane the long-berm mesds of e
Hamigd." Addifionally. within Section 8.0 of Appendix B Geotachnical Evaluation, tha following
statemant was provided *The geolechmical evalialion found the sxisting wasfewalar (agoon s
mmmwwaMmmmmmmmammmmmmmbrmmm Mo
compalling geatschinial rasons wans i I mlocale the lanaiil or wastswater lagoons.”



EXiii.

a. The Proponent /s requested o further detail and describe what geotechnical considerations
wers assessed 1o uslify each of these statemeants?

b. From the phasing used in thesa statements, the gectechnical considerations inciuda fand and
cover avaiability  Does the Proponent agree that there are other gestechnical consideralions
Fke slope stability, bearing capacity, construction quality contral and asserance, Betlliernent,
&ic. are important gectechnical considerations in the desgn of these struchures?

¢ How wers the geotechnical considerations listed in bullel peint b) accounted for in the
geatechnical staternents provided i Section 6.0 and 9.0 of Appendix B Geotochnical
Evaluation (provided abave)?

There: ware minimal deteils regarding the deskgn and construction of the exfltration berm for the
wetiand.  The Board requests complete details regarding the size, shapa, extent, matesal
characteristics, specifications for construction, and engineer=a drawings {including cross-section
details) of the exfiltration berm.

Sectlon 5.5 within the Design Reporl stated that the existing dilching in the northeast comer of
the Bulky Metals Dispoeal Area will be improved “sa fhal surface erosion of (he ares ie
mmimized”, It was further staled that comactive sction for this issus was to scod sddtional cover
materia o the affected area

& The Board requests additional detail on the thickness and malerial type, B8 well as
specifizations of the caver matenal required for this cormactive action

B How will the additson of cover matesial prevent futura ercsion concerms?

€. Arethe dilches arcund the other structures prone fo erosion damage? If nat, why nat? What
has been done 1o prevent erosion in the other ditches &t thie site?

d.  Will mondoring of the structures and ditching for erosion damage be completed and whal will
be done far cartective sction® Hmwhati:mafmmmcfnrmmirgmrepoﬂhgmma
Board?

The Propenent is requested 1o provide additional detail and dascripion to address sach of poinls
provided below with regasds bo the waber reservoir liner.

8. In Section 3.3.1 of the Design Report, it states ihat the water reservolr will consist of “iwo
Iayers of @ non-woven geofixfie with & nomnal (hickness of approgimataly 185 mi with &
300 mm dapar of crushed sione sandwiched Dedwean the fwo byars © oder fo provide
reinforeesmant of the reesfor wals”,

i What i e weight of the nonowoven geotextile, as well as, the material
specificalions?

i ¥What i mesan by the phase “ia provide reinforcement of the ressrvair walls™?

il Mdﬁﬂmmaﬂ:cmmmmmmmwmlm
resensas walls?

v Are the resarvoir walls not slabie?

b Itis furthes stated in Section 3.3.1 of tha Design Repor, that a 45 mil geomembrans will be
placed on fop of the non-woven fabric. The geomembrane is used to decrease risk of
leakage from the resanoir

i Since there are two non-woven geolexlile used in the deslgn, which non-woven fabric
has the geamembrane placed on top?

ii. What are fhe enginesrng specifications required o ensure & ocornpetent
geomembrane and adequate anchoring into a key tranch (if this |s required in the
design)?

. WWhat provisions have been made in the desion o protect the lner integrity from construclion,
aperation, and envirenmental damage?

o, There waa no reference within the Design Report to the Engineesing Drawinge for the watar
reservoir.  Proper referencing within the text to engingering drawinges = requested
Engineering Drawing #10 Section C-C shows a cross-section through the water reservoir



ard barm. The details af the iner in the Engineering Drawing #10 shows a B0 mil HOPE
gromambrane, 12 or. geocomposite, and @ gravel bed above the feundation soils. The finer
design depicted in this engineering drawing is complately dfferent than tha specified in
Section 3.3.1 of the Design Reporl  Clarfication on reservair Bner design and associatad
engineering drawings is requested bo address this unacceptable inconsistency.

wxd.  The Proponent is raquested to previde acditional detail and dwscription to address each of points
provided below with regarnds o the harardous waste slorage area liner.

&

b,

Section 5.3.3. of the Dasign Report slales that the Hazardous \Waste Storage Area will
consist of & liner hal “include 10 cm of sand ana graved over the liner for protection” and R
linar wil consist of a 40 md HDPE antic ner.  Engineering Drawing #13 states that a linar
that consists of a “10 mm HOPE antic liner and covered with 100 mm gravel for pratection”
Cross-section F-F is shown on Engineering Drawing #13 o dapict the storage area;
howeser, this secton ie not provided in the Engineering Drarwings and should be pravided. In
fact, none of the coss-sections depicted in Engineering Drawing #13 are provided and fhey
should ba available.

i. There ane abvicus and unacceptatie inconsistencies between the Design Report and

the Engineering Drawings with regards to the liner materals  Clarification is

requested to address if the geomemirana is i fact 3 40 mil HOPE and not a 10 mm

HOPE, ag well a5, any other inconsisiencias.

Do manufactures produce geomembranes of 10 mm hickness?

k. Clanfication is requested o address if the geomembrane will be placed above or
bl the proftection layer.

. Clarification end spaciications for the protection laver materials are respuesbed; will
sand and gravel be used, or just & gravel, and what are the matersl size and

7

gradation
¥, Whal confidence does the Proponent have that a 10 cm thick protectiva layar will
prevent liner damage?

In addition to that described above, the berms around the liner i the Cesign Report state &
fwsight of 1 m. The Engineering Drawing #13 states that the berm height will be 0.33 m
Clarification ks requested o address this inconsistency.

peitd The Proponant is regueshed b provide additional defail and description to address sach of peints
provided below with regards fo the lagoon and kil linar

A synthetic o earthen liner has not besn proposed 1o be placed on the bottom snd within the
berme of the lagoon and lBndfil. A liner was proposed for use in the wates reservoir 1o
decrease fisk of leakage from the resenoair

i Why hasn the same standard of care been provided for @ water reservoir to have a
linar and & lagoon and landfill not to have a iner?

i, Are there differences in the geology or eanstruction solls withen e berme batween
these facilibes thai warrant lower risk for seepage of fluid from a water reservair
compared bo a Bgoon o 8 landfily

i Does the Proponent agree thal the quality of any waiers escaping the lagoon ar
lantfill wendd fkely have higher concentrations of contaminants than water escaping
& waler reservoir?

. Whal is the design mathod and analysie completed to contain wastes and fuid from
seeping out of the lageen and landfil base and berms?

¥ Keeping in mind that the matenais in the vicirsty of the site that ane to be used for
construction are classiied as an SP-SM soil with sbout 5% fines, what is Ihe
axpected hydraulic conductivity of the: berm afler conatruction and in the long term?

vi. Has a seepage anatysis been complated? If so, what are the details of the analysis
and results? i not, why nat?

wil. I the Proponent is relying on permafrost aggregation into the berme. is there & sear
understanding of the themmal regime with brme e prevent fuid escEping from the
faciliby?



Wi, What confidence does the Proponent have that the lagoon and landfil will contain il
fluids?
ix Acdtionally, & thers a cear understanding on whether the Toundation soils. wil thaw
due to the potentially warm sewage below the lagoon?

b. There was no descripion or odetail ragarding constuction specification, installation,
construclion and long-term manibaing, quality control, of quality assurance for the instaliation
of the Imer. Additional detsil and discussion is requested Io address each of thess issues to
ensure that the liner will not be damagad dunng construction and will perfarm as dasigned for
the sanvice life of e facility,

o, Within Seetion 3.1 of the Design Repan, it staled that there was wvidence of damage to the
exisling waler reservoir. Specifically, “nurmerirs areas where ihe liner had faled”, and “slumping
of the malerial wider the liner wes oocuing, as wel 85 the sand cover matadal over the liner had
been emded away”. The ressons for why these damages occurred were et provided. What
provisions have Desn made (o ensure that damages of this type will not eesur with the
construction of the water resenvair, lagoon, hazardous waste storage area, and landfl?

In closang 1 NWE raquests & detailed response fo all bulieted items in this fefler. The NWE would ke to
remind te Proponent that Section 70 Item () of the NWWNSRTA allows the Board to instsll leence
condilions that it considers sppropriate including condifions relating to the quality, concentration and
types of waste that may be deposited and the manner of doposating waste, and studies to be undertakan,
waorks o be conetructed, plans, inciuding contingency plans, to be submstted, and monitoring programs 1o
be undertaken. Recommendations may be brought forward for Baard judgment once the technical
cencens addressed In this letter have baen claffisd.

Should you have any questions regarding Water Use and Understanding of Waste please fesl free 1o
contact Ms. Sarsh Gagne at 8573738948 and should you have any questions pertaining 1o
Geotechnical Issues you are invited to contact Dr. Jamie Van Gulek, P Eng at 510,577 4129

Sinceraly,
Onguival sigrmed by

Joe Murdaek
Direstor of Tachnical Services

- 3 Mike Richards (Hamlet of Qikgtarjusg)
Johnathan Baiug (GN-GGS)
Pat Fuentes [GN-CGS)
Bhabesh Roy (GN-CGS)
Matt Faznar (NunaBurnside)



