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Executive Summary

The following interim report provides a preliminary review of the data generated during the
monitoring of the terraced wetland located at CFS Alert, Nunavut during the 2013 field season.
Monitoring was undertaken by the Centre for Alternative Wastewater Treatment (CAWT), a
research facility of Fleming College. Sampling began began June 5" and ended September 5%, 2013.
This wetland is used to treat the sanitary waste and grey water generated at the Canadian Forces
Station located in northern Nunavut (Figure 1). The wetland in its present design was
commissioned in the summer of 2010. CFS Alert produces on average approximately 100 m’ of
wastewater per day that is directed to the terraced wetland for treatment. The current water licence
(No. 3BC-ALT1015) issued in August 2010 to the Department of National Defence by the Nunavut
Water Board (NWB) stipulates that treated wastewater effluent from the station should be equal to
or less than 80 mg L' BODj;, 70 mg L™ TSS, 5 mg L™ oil and grease with no visible sheen and have
a pH between 6 and 9.

C.F.S. ALERT TREATMENT \

WETLAND LOCATION Alert
0 250 500 1,000
S ilometers
Lansbert Conlfonmal Convc: Central Meridn: -96.00 Deskgredt and produced by Momven GoodWHE March 2012
= arallel }: 5.0 37800 Lof 4006 Doturn: NADT ot 10 b regreuced witheut pevmiiion

Figure 1. CFS-Alert located on northern tip of Ellesmere Island
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The interim report focuses on the concentrations of the four licensed parameters (above) within the
treated effluent exiting the wetland. It should be noted that the positon of the flow paths of the
treated effluent exiting the wetland changed periodically due the retreating ice sheet that had
developed during the winter. The summary data for the licensed parameters includes the sample
locations corresponding to the changing effluent flow paths exiting the wetland. Samples were not
collected from the weir site identified in the NWB licence since the flow path of the effluent has
shifted since its installation; meaning that there was no effluent at this site to collect. All raw data are
tabulated and appended to the interim report. These raw data tables include all wastewater
pararameters examined for all site locations sampled.

The final report (still yet to come) will summarize data collected from sites sampled within the
wetland. This data will provide documentation outlining how the wastewater parameters changed as
the effluent passed through the wetland. The final report will comment on all major wastewater
quality parameters, trace elements, microorganisms and soil attributes analysed.

The wetland locations sampled during the 2013 field season are illustrated in Figure 2. The sample
locations representing the exit of the treated effluent are 13SH-3, 13SH-3a, 13SH-3b and 13SH-3c.
These four shore locations identify where final effluent samples were collected prior to the effluent’s
drainage into Parr Inlet of the Arctic Ocean. All other sample sites identified in Figure 2 represent
locations within the wetland monitored to determine how wastewater parameters changed as the
efflffuent moved through the site. The appended data tables provide the raw data for all monitored
parameters collected at these sample locations. A brief site description for each sample location is
also appended.

The main direction of flow for the effluent began at site 13B1-1 and flowed in an easterly direction
until it reached the shoreline. The terraced wetland is composed of 5 major berms intended to slow
the rate of flow towards the ocean, thus allowing treatment to occur. The identification code for
each sample site consisted of the sampling year (e.g., 13 for 2013), the berm number (e.g., Bl for
berm 1) and the sample location at each berm (e.g., -1 for sample location 1). An example is 13B1-1
which identifies the sample collected in the year 2013, from berm 1 and location 1.
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TREATMENT WETLAND PERFORMANCE AND PHYSICAL CHARACTERIZATION
ALERT, NUNAVUT 2013
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Figure 2. Sample locations within the CFS-Alert wetland for the 2013 monitoring period

The mean concentration of the regulated water quality parameters (BODs, TSS, oil and grease, pH)
at the four final effluent monitoring sites (13SH-3, 13SH-3a, 13SH-3b, 13SH-3c¢) are summarized
in Table 1. The measured values in Table 1 represent the mean of all samples analyzed.

The City of Peterborough Environmental Protection Laboratory (EPL) was contracted to analyze
the influent and effluent of the CFS Alert wetland for BODj, oil and grease, and TSS. The EPL is
ISO 17025 certified and has been accredited with the Canadian Association for Laboratory
Accreditation (CALA) since 2004 and is licenced by the Ontario Ministry of the Environment for
drinking water testing.

The CAWT performed additional BODs testing at the Alert site for QA/QC purposes and to
augment the number of samples tested to increase the understanding of the wetland’s performance.
The influent and effluent were monitored for pH on site by CAWT personnel. All other soil
analyses conducted were sent to Caduceon Environmental Laboratories. The tests included the
analysis of total nitrogen, total ammonia nitrogen, total Kjeldahi nitrogen, total phosphorus and
trace metals.
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Table 1. Maxium concentrations of treated effluent stipulated in water licence issued by the
Nunavut Water Boad to CFS-Alert and the mean summer time concentration of these parameters
measured at the four final effluent monitoring sites in 2013.

Parameter

Analytical

Laboratory

BOD;

BOD;

Total Suspended Solids
Oil and Grease

pH

Alert, CAWT
Peterborough
Peterborough

Peterborough
Alert, CAW]

Parameter

Analytical

Laboratory

BOD,

BOD,

Total Suspended Solids
Oil and Grease

pH

Alert, CAW]
Peterborough
Peterborough

Peterborough
Alert, CAWT

NWB Licenced 13SH-3 13SH-3a
Value Mean + S.D. (n) Mean = S.D. (n)
mg L™ mg L™ mg L™

80 - 5544 (2)
80 - 5246 (2)
70 269492 (2) 1083910 (4)
5 5(1) 82 (4)
6t09 7.720.1(2) 7.1£0.4 (5)

NWB Licenced 13SH-3b 13SH-3c
Value Mean = S.D. (n) Mean + S.D. (n)
mg L' mg L mg L'

80 43427 (5) 39441 (3)
80 - 39430 (3)
70 2954328 (7) 5904823 (7)
5 - 14413 (5)
6t09 7.420.5 (7) 7.540.2 (7)
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Appendices

2013 ALERT SAMPLE LOCATIONS

2013 Sample

Saple Location

Location UTM UTM Sample Description
Identification |Eastings |Northing
13B1-1 0509862 [ 9160586 |influent, Im North of where discharge hits slpashpad to allow for mixing
13B1-2 0509866 [ 9160607 |pooling area after influent, deep and full of organics that settle out, created by radiator that acts as a dam
13B1-4 0509868 [ 9160619 |after radiator, end of Berm 1, start of scree slope that heads to 13B2-5
13B2-4 0509921 [ 9160659 |after Berm 2 radiator, right before scree slope running to 12B3-2
13B2-5 0509917 [ 9160619 |scree slop meets Berm 2, small channel formed, wastewater flows along Berm 13B2-4
13B3-2 0509956 [ 9160658 |scree slope meets Berm 3, sampled from small channel
13B3-3 0509986 [ 9160610 |directly before flow cascades down B3 scree slope
13SCREESLOPE | 0510025 | 9160605 |aproximately midway down B3SCREE Slope
13B5-1 0510083 [ 9160603 |end of B3SCREE slope, meeting of Scree Slope and Berm 5
13PL-3 0510075 [ 9160667 |small stream flowing under powerlines towards Dumbell Bay, used as replacement when PL-4 dried and flow path shifted
13PL-4 0510089 [ 9160655 |small stream flowing under powerlines towards Dumbell Bay
13SH-5 0510203 | 9160762 |directly before flow path enters Dumbell Bay
13SL-1 0510073 | 9160565 |midway between 13B3-3 and discharge into Alert Inlet, only present during freshet period
13SL-2 0510042 [ 9160517 |recieves flow from breach in top of Screeslope at the end of Berm 3, right before water heads flows steep slope
13SL-3 0510119 [ 9160573 |on slope midway between 13B5-1 and discharge into Alert Inlet
13SF-1 0510126 | 9160516 |stream that flows around and over silt fence, collected flow and melwater from SL-3
13SF-2 0510146 [ 9160526 |stream that flows aound and over siltfence, collected from alternate flow path near SL-3
13SH-3 0510100 [ 9160488 |effluent, early season discharge location, fed from SL-2 area, stream ran through thick ice coverage
13SH-3a 0510146 [ 9160497 |effluent, discharge into Alert inlet, fed from silt fence and SL-1, stopped being preferential discharge in the area altough
low flow continued throughout field season
13SH-3b 0510077 | 9160478 |effluent, flows down steep slope from SL-2 to this location, then into Alert Inlet, longest most consistent discharge but has
low volume (small trickle)
13SH-3¢ 0510128 [ 9160495 |effluent, small stream that flows in Alet inlet, fed from Silt fence area, largest volume of discharge

2013 Sample Locations LEGEND

13 for 2013
B1 BERM 1
B2 BERM 2
B3 BERM 3
B4 BERM 5
BS BERM 5

SH- SHORELINE

SCREE- Screeslope/trickle filter
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&\% Centre for Alternative
—— Wastewater Treatment

Vision

The Centre for Alternative Wastewater Treatment (CAWT) at the
School of Environmental and Natural Resource Sciences, Frost
Campus, Fleming College is an internationally recognized research
institute committed to excellence in research and education.

The CAWT conducts research in the areas of water and wastewater
treatment science and communicates results in high quality
publications.

The Centre fosters collaborative research partnerships with
universities, government agencies, non-governmental
organizations, and the private sector; and engages in opportunities
to enhance student learning through the integration of applied
research activities in student curricula.

cawt.ca
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