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HAMLET

General Office: 867-857-2841 --

e-mail: hamiletav@ attcanada.ca --

OF ARVIAT

P.O. BOX 150
ARVIAT,
X0C-0EQ

NUNAVUT

Facsimile: 867-857-2519

N
Nunavut Water Board Hhavy

P.O. Box 119 Board
(3joa Haven, NU SR g

XOE 170 TRV CL0S
August 26, 2003 PUb’IC RQQJS”}/

Re: Arviat Water Licence Application
Attention: Phyllis,

Please find enclosed Arviat’s Water Licence A
drawings.

n\m"' f" s-w*‘_

pplication and copies of the sewage lagoon

If you require additional information please feel free to contact the undersigned.

Sincerely,

Rick Van Horne, SAO

Hamnlet of Arviat

——

MUNAVUT WaTER BOARD

SCANNED
SEP Q0 3 2003

REF. ¢ __




P.O. Box 119
GJoa Haven, NU XOE 1J0 o2a.2% ALt bNLp™

TEL: {867) 360-6338 NUNAVUT WATER BOARD
Fax: (867) 360-6369 NUNAVUT IMALIRIYIN
KATIMAYINGI

e e—
“

WATER LICENCE
(DRAFT) APPLICATION FROM (ARVIAT, N UNAVUT)

Application for: {check one)

X New Amendment Renewal Assignment
LICENCE NO.:
(for NWR use only) _
1.  NAME AND MAILING ADDRESS OF | 2. ADDRESS OF CORPORATE
APPLICANT/LICENSEE OFFICE IN CANADA (if applicable)
Hamlet of ARVIAT N/A
3. TL.OCATION OF UNDERTAKING {_de.smhc and attach a topographical map, indicating the main
components of the TIndertaking)
Approximate location of hamlet are:
Latitude: Longitude NTS Maps No.: 55 E/1 Scale: N/A
N6 ldegreesO7minutes  W94degrees O4minutes
4. DESCRIPTION OF UNDERTAKING (attach pluns and drawings) B
There is no "undertaking” at the moment, The Hamlet simply wishes to conform to
regulations and obtain its water license.
5. TYPE OF UNDERTAKING (A supplementarjr questionnaire must be submitted with the application

for undertakings listed in “bold™)

Industrial =~ . Remote/Tourism Camp
Mine Development  yy,¢er services , Solid waste, sewape disposal
Municipal
Advanced Exploration _ Power
Exploratory Drilling Other (describe)
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6. WATER USE
To obtain water To divert a watercourse
To modify the hed or bank of a watercoursc _ Fleod Conirol
To alter the flow of, or store, water Provision of Public waler service Other
{desecribe)
To cross a watercoursc
7. QUANTITY OF WATER INVOLVED (litcrs per second, liters per day or cubic meters per fcar‘
including both quantity to be used and qualily Lo be returned to source) 62268 993 cubic meters per ycar
8, WASTE (for cach type of waste describe: composition, quantity, methods of treatment and disposal, etc )
LAGOON (55,000cu m) ONE CELL Sewage _ Waste Ol
FL.OWPATH (200m)
BURN AND FANDFILL. {(34400sqm) Solid Waste LAGOON (55,000¢u m) ONE CELL_ Grey Water
FLOWPATH (200m)
_ Hazardous Studges
BULKY WASTE SITE (20000sqm)  Bulky _ Other (describe)
Ttems/Scrap Metal
9. PERSONS OR PROPERTIES AFFECTED BY THIS UNDERTAKING (give e,
mailing address and location; attach if necessary) N/A
Land Use Permit
INAC . XYes No If no, date expected ~
Regional Inuit Association - XYes No If no, date expected L
Commissioner  XYes No Il no, date expected
10, PREDICTED ENVIRONMENTAL IMPACTS OF UNDERTAKING AND
PROPOSED MITIGATION MEASURES (direct, indirect, cumulative impacts, ctc.)
NIRB Screening xYes No _ Ifno, date expected
11.  INUIT WATER RIGHTS

Will the project or activity substantially affect the quality, quantity, or flow of water flowing through Tnuit
Owned Lands and the rights of Inuil under Article 20 of the Nunavut Land Claims Agreement?

Tf yes, has the applicant entered into an agreement with the Desi gnated Inuit organization to pay
compensation for any lass or damage that may be caused by the alteration? If no compensation agreement
has been made, how will compensation bc determined?
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12. CONTRACTORS AND SUB-CONTRACTORS (name, address and functions)

13. STUDIES UNDERTAKEN TO DATE (list and attach copics of studies, reports, research, cte.)

14. THE FOLLOWING DOCUMENTS MUST BE INCLUDED WITH THE ]
APPLICATION FOR THE REGULATORY PROCESS TO BEGIN
Supplementary Questionnaire (where applicable: see section 5) _Yes  _ No Ifno, date expected
Tnuktitut/TEnglish Summary of Project
Application fee $30.00 (c/o of Receiver General for Canada) Yes Ne If no, date expected

15. PROPOSED TIME SCHEDULFE

Annual (or} Multi Year
Start date: Completion Date:
o 'S.A.0.
Name (Print) Title (Print) Signature Date

05 B. Kiekh ad V4, Heg vt

For Nunavut Water Board Use Only

APPLICATION FEE Amount: § . Receipl No.:

WATER USE DEPOSIT Amount: $ ~ Receipt No.:
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1.0 INTRODUCTION

FSC was contracted by the GN on behalf of the Hamlet of Arviat to complcle a design

and nonresident supervision scrvices tor a new sewage lagoon.

FSC completed a growth study to predict the 20-year (2023} population, sewage volume

and sewage qualily or scwage strength.

Predictions concluded from the growth study, along with information from the Hamlet

and mapping provided by CG& 1, were used to develop the design concept.

FSC Architects & Engineers 015723703
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Table 1.1 Projected Sewage Generation, Arviat NU
Census Population 1,899
Census Year 2001
% Population Increase 286
Residential Water Use 60.5 Tpud
Sludge Generation Ratc 50 grams/ed
BOD 45 grams/cd
S8 48 gras/cd
T4 2.3 gramsied
TKN 12 grams/ed
FC 9.50E+10#/cd
Projected | Accumnlated
Planning } Calendar Tatal Projected | Projected | Sludge Sludge
Year Year |Population| Water Use | Volume Volume Volume BOD | TSS [1I-FO4| TKN FC
{Iped) (litres/year)| (m3/yr) {(m3) (mg/N) (mg/N)y | (mg/)} | (mg/) | (dD)
2001 1,899 86.9 60,250,472 35 35 518 552 26 138 | L.1E+H08
2002 1,953 877 62,513,086 36 70 513 547 20 137 [1.1EH08
0 2003 2,009 88.5 64,871,706 37 107 509 543 26 136 |l.1E+08
2004 2,067 89.3 67,330,896 38 145 504 538 26 134 11.1E108
2005 2,126 90.1 69,895,454 39 183 500 REX 26 133 | 11G+08
2006 2,187 90.9 72,570,424 40 223 495 328 25 132 | L.OEHD8
2007 2,249 91.8 75,301,117 41 264 490 523 25 131 [1.0E108
5 2008 2,314 92.7 78,273,117 42 307 485 518 25 129 | 1.0EH0R
2009 2,380 936 81,312,302 43 350 481 513 25 128 | L.OEH8
2010 2448 94.6 84,484 856 45 395 476 508 24 127 3 1.0E+08
2011 2.518 95.5 87,797,289 46 441 471 502 24 126 [9.9E107
2012 2,590 96.5 91,256,453 47 488 466 | 497 24 124 [9.8E+07
10 2013 2,664 97.6 34,869,563 4% 537 461 492 24 123 |9.7E+07
2014 2,744) 9E.6 98,644,213 50 387 456 487 23 122 |9.6EH)7
2015 2,819 99.7 102,588,400 51 638 451 481 23 120 [9.5E+H07
2016 2,859 190.8 106,710,548 33 691 446 476 23 119 | 9.4E+07
2017 2,982 102.0 111,019,526 54 745 441 471 23 118 | 9.3E+07
15 2018 3.067 1032 115,524,678 56 8m 436 463 22 116 19.2E+07
2019 3,155 1044 120,235 847 58 859 431 460 22 115 |9.1E+07
2020 3,245 105.7 125,163,404 59 01§ 426 | 454 22 114 |9.0E+07
2021 3.338 107.0 130,318,275 61 079 421 449 22 112 |8.9E+07
2022 3,434 108.3 135,711,974 63 1,042 416 | 443 21 111 | 8.8E+07
20 2023 3.532 109.6 141,356,636 o4 1,100 410 | 438 21 109 |8.7E+07
FSC Architects & Engineers 05723703
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2.0 DESIGN CONCEPT
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2.1 GENERAL

The proposed design will involve, scasonal retention lagoons followed by overland flow
trealment.

Currently there arc two lagoons operating in parallel, with a discharge to the foreshore of
Hudson’s Bay. FSC proposes that a third lagoon be constructed to accommodate the 20-
year volume and that the foreshore area be developed so that it naturally evolves mnto an
overland tlow treatment area.

At commissioning, we expect the ¢fflucnt [rom the lagoons prior to discharge to the
overland flow area to potentially meet the Nunavut Water Board Guidelines for
discharges to marinc cnvironments. ‘T'he effluent will trigger the development of the
overland flow area.

The lagoons will be discharged at a slow continuous rate during the growing season,
approximatcly July and August. At the end, there will be sufficient volume in the
lagoons o accept the next years sewage volume.

2.2 VOLUME

The 20-ycar volume is cstimated to be 141,000 nt. The current lagoon volume is
estimated to be 49,600 nt, based on a 2 metre working depth.

To gain a more accurate scope of the natural hydrologic processes occurring in the area,
evaporation rates must be considered. Lvaporation maps showing the 10- year mean
annual monthly lake evaporation data. This is the most current information available
from Environment Canada.

It 1s assumed that waler evaporates from a sewage lagoon at the same rate as from a lake.
Sublimation rates are not included in the mapping and therefore shall not be included in
the calculations. 'The evaporation map can be found in Appendix A.

The annual evaporation for Arviat is 203 mm. Thc annual evaporation was then
compared to the annual preeipitation. There 1s no climate normal data from the
Environment Canada website for Arviat, therefore information was collected [rom the
Rankin Inlet Climate Normals. The average annual precipitation for Rankin Inlet is 297
mm. Climate Normals can be found in Appendix A

Therefore, 1f the Rankin rainfall data is comparable to Arviat, the lagoons will incur a net
gain of 297 mm 203 mm — 94 mum of precipitation over the area of the lagoons.

F8C Architects & Enpineers 05/23/03
Project 2003 -0440 Page 3
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Runofl was not considered in the analysis as the lagoon berms are raised and no runoff
should enter the lagoons.
Therefore, the required lagoon volume for the 20-ycar period is 98,353 nr.
With the incorporation of overland flow into the treatment process, a 12-month storage
lagoon is not required at this time. The recommend storage period is 7 months. The
corresponding total lagoon volume required for the 20-year horizon is 86,306 nt. The
additional lagoon volume is therefore, 36,706 nr.
2,3 LOCATION
FSC proposes an adjacent lagoon north of the existing lagoons, as shown on the sketch
IN-2, in Appendix B.
2.4 OPERATION
Sewage will be discharged to the lagoons year round from the trucked system. As one
lagoon becomes full the truck will then discharge to the next empty lagoon.
The lagoens will be discharged annually heginning approximately July 1¥ and
continuously until approximately August 31%, at which time all the lagoons will be at
their lowest level.
I.agoons can be discharged in a number of ways, either through pumps or siphons. I'SC
recommends consideration of windmills to perform the pumping operations. Windmills
are low cost, low maintenance, sustainable technology.
2.5 OVERLAND FLOW CONCEPT
The proposed overland flow area is shown on EN-2, Appendix B. Lffluent from the
lagoons 1s proposed to be discharged at a slow, continuous rate at the head of the
overland tlow arca. Irrigation techniques and flow attenuvation berms will be used o
cnsurc liquid is spread cvenly across the arca.
The land between the lagoons and Hudson’s Bay will be used as a microenvironment to
further treat sewage, and provide for evaporation of the liquid and disinfection of the
effluent. The following sketch shows an overland flow concept.
FSC Architects & Engincers 05/23/03
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OVERLAND FLOW

APPLIED
WASTEWATER GIZASS AND
VEGETATIVE LITTER

!/\

EVAPOTRANSPIRATION

RUINOFF
COLLECTION

SHEET FLOW

SLOFE 2-8%

2.6 PREDICTED EFFLUENT QUALITY

2.6.1 LAGOON EFFLUENT QUALITY

It is expected that upon commissioning and with all three lagoons in use, the water will
be relatively shallow and retention period will exceed 12 months. Treatment efficiencies
for carbon-based parameters should exceed 80% removal. Therefore, we expect an
effluent from the lagoons that meet Nunavut Water Board Guidelines as shown in Table
2.1

Table 2.1 Estimated Effluent Quality Compared to Nunavat Water Board Guidelines (2004)

Parameter Raw Sewage Expected Lagoon Nunzg::r:l\’ater
(2004) Effluent Quality Requirements

BOD 504 mg/1 less than 100 mg/1 120 mg/l

TSS 538 mg/l less than 120 mg/l 180 mg/l
T-POy 26 mg/l less than 16 mg/t N/A
TKN 134 g/l less than 20 mg/l N/A
Fecal Coliform 1.0 E08 CFU/dl less than 1.0 E06 N/A*

Cru/di

*Depending on local fisheries

However, as volumes increase, so will the depths in the lagoons, as will the amount of
sludge accumulation. Treatment efficicncics will reduce and although unlikely, for the
purposes of the design concept, could be as low as 40% removal for carbon based

FSC Architects & Engineers

Project 2003-0440
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parameters. These [actors will combine to reduce the effluent quality to concentrations
shown in Table 2.2,

Table 2.2 Estimated Effluent Quality Compared to Nunavut Water Board Guidelines (2023)

Parameter Raw Scwage Expected Lagoon Nun&};’::r\:ater
(2023) Effluent Quality Requirements
BOD 410 mg/t 246 mg/ 120 mg/1
TSS 438 mg/l 263mg/l 180 mg/|
T-PO, 21 mg/l 13 mg/I N/A
TKN 109 mg/1 66 mg/1 N/A
Fecal Coliform 8.7 K07 CHIAI 5.20E+07 CFU/d] N/A*

*Depending on local tisheries

During the period between 2004 and 2023, the overland flow area will have evolved into
a functioning microenvironment ¢stimated to be capable of providing treatment to
concentrations shown in Table 2.3. The model for this cstimation 1s shown in Appendix

C.
Table 2.3 Estimated Fffluent Quality Compared to Nunavut Water Board Guidelines (2023)
raramcer [ Lagoon i | Pt Ot | Nt it
Quality Requirements
BOD 246 mg/l 90 mg/l 120 mg/]
TSS 263mg/l 23 mg/l 180 mg/l
T-PO, 13 mg/l 8 mg/l N/A
TKN 66 mg/l 31 mg/l N/A
Fecal Coliform 5.20E+07 CTU/d] 3E+H06 CFU/dL N/A*

*Depending on local fisheries

Therefore, the design concept and modeling illustrates that the facility will be in
compliance with the Nunavut Waler Board requirements beginning at commissioning and
throughout the design life.

FSC Architects & Engineers 05/23/03
Project 2003 -0440 Page 6
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APPENDIX A
CLIMATE DATA
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Alberta Environment Wetlands Calculations
Surface Flow Wetland Treatment
Design Flow m3/d Q=
TSS BOD TP N NH4-N  FC
Wastewater Characterization  Ci [ 248] 263| 13] 66| 80[ 5.20E+07|
Target Effluent Quality Ce [ 120~ 100] 2] 4] 2] 10000}
Wetland Background Input C* = | 23] 17 0.05 2 0 100
for TSS, C* = 7.8 + 0.063Ci
for BOD, C* = 3.5 + 0.053Ci
Area Rate Constant @200C k= 1000 34 12 22 18 77
Required Wetland Area A= | 0.04] 1567] 7591 7700 10.032] 5448
Models A = 0.0385'Q_ * |n1 ci-Cc* l Available Area
K Ce-C*
Projected Effluent Quality  Co | 23 19| 2.30! 4.74| -8.10| 9.59E+02]
Co=C* +[Ci- C* exp - kAmax
0.0365*Q
Overall % removal 90.53 9265 8169 9278 9238  100.00

F3SC Architechts Engineers
2003-0440



ESC

GROUP
Alberta Environment Wetlands Calculations
10C
Area rate constant, k, has been divided by 2 from 20C value
Alberta Environment Wetlands Calculations
Surface Flow Wetland Treatment
Design Flow m3/d Q=
TSS BOD TP N NH4-N  FC
Wastewater Characierization  Ci i 246) 263| 13] 66| 80] 5.20E+07|
Target Effluent Quality mg/l Ce ( 120] 100] 2] 4] 2]  10000]
Wetland Background Input Cr= [ 23] 17| 0.05 2 0 100
for TSS, C* = 7.8 + 0.063Ci
for BOD, C* = 3.5 + 0.053Ci
Area Rate Constant @100C k = 500 17 6 11 g 38.5
Required Wetland Area, ha A= | 0.08] 3.135] 15.182] 15.400] 20.064] 10.892]
Models A= 0.0365*Q_ * In‘ Ci-C* | Available Area
k Ce-C*
Projected Effluent Quality  Co | 23| 39] 537 1521]  22.09| 2.11E+05]
Co=C*+[Ci-C*lexp - kAmax
0.0365*Q
Overall % removal 90.53 85.16 57.37 76.84 72.39 89.59

FSC Architechts Engineers
2003-0440



Albarta Environment Wetlands Calculations

5C

Area rate constant, k, has been divided by 2 from 10C value

Alberta Environment Wetlands Calculations

Surface Fiow Wetland Treatment

Design Flow m3/d

Wastewater Characterization
Target Effluent Quality mg/l

Wetland Background input

for TSS, C* = 7.8 + 0.063CI
for BOD, C* = 3.5 + 0.053Ci

Area Rate Constant @50C

Required Wetland Area, ha

Maodels A= 0.0365

k
Projected Effluent Quality

Co=0C*"+[Ci-C* exp

Overall % removal

FSC Architechts Engineers
2003-0440

GROUP
Q=
TSS BOD ™ ™ NH4-N  FC

Ci | 246] 263 13] 68| 80] 5.20E+07]
Ce [ 120] 100] 2| 4] 2[  10000|
Ccr= i 23| 17] 0.05 2 0 100
k= 250 8.5 3 5.5 45 1925
A= | 0.18] 6.269] 30.364] 30.801] 40.129] 21.784|

. In\ ci-c* I Available Area
Ce-C*

Co | 23] 90| 8.21] 3100  42.04] 3.31E+06)

- KAmax
0.0365*Q

90.53 65.68 34.74 52.80 47.45 93.62



