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" Designed as a flow control structure and first flush volume diversion tank for the standard treatment wetland Excess nutrient loading has caused Lake Banook to progressively
approach a eutrophic state which increases its risk of hosting

" Lake Banook is a freshwater lake located in Dartmouth, NS. It is 2 = First flush principle states, 30-85% of total phosphorus is contained in the first 50% of runoff 3!

recreational hub for the community and is home to many aquatic cyanobacteria. The sources of nutrient loading are runoff from the
and boat clubs. » Capable of diverting 50% of a 60 minute storm event at an intensity of 3.7 mm/hr Lake Banook watershed, and upstream nutrient input from Lake
= |n recent years, it has experienced closures during the summer = Baffles partially isolate first flush volume from mixing with the remaining runoff volume Micmac. The proposed design solution takes direct action on these
months due to cyanobacterial algae blooms, which is harmful to « Estimated cost: $115,000 mechanisms and ensures Lake Banook remains in a mesotrophic state
human health. g year round.
= Phosphorus is the limiting nutrient in algae growth, due to this, sl
Joacing 1to the ake, shich will 1 2 reduce agae I he iake, Design Elements Include:
’ " Constructed floating treatment wetlands applied in Lake Banook
" Phosphorus reduction will be achieved through a combination of —p e and Lake Micmac resulting in ¥50% phosphorus removal from Lake
standard and floating treatment wetlands to absorb phosphorus £ Banook
from lake inflow and uptake phosphorus from the lake. — = A first flush hydraulic diversion structure designed to capture and
Figure 6. First flush tank downstream face (left), plan view (center), and upstream face (right). reroute the first 50% of runoff from a selected sub-catchment area

of Lake Banook
= A constructed terrestrial based treatment wetland to process the

Desigh Component 2 - Standard Wetland

Lake Bathymetry Surface Water Quality

S i| | Criteria  Minimum  Maximum  Average Design Details —— — pesee, runoff volume diverted from the first flush tank and the base flow
2 Conc. Conc. Conc. A ¥ 3 : '
. . . from the selected sub-catchment area
ik pH 7.31 7.84 6.61 " The wetland will be 60 m x 33.3 m with 1m berms, for a total footprint o & o = A monitoring svstem and broeram to obtain continuous water
'4 Chloride 196 243 213 of 0.22 hectares S AW s _ & ,y _ P _ 5 ,
q\? (mg/L) i Sl - quality data with the objective of tracking progress and act as a
{ STAR TSS <5 <5 <5 " The wetland will have 3 deep zones and 2 shallow zones i gy P warning system for the presence of cyanobacterial blooms
Sooms mg/L : . ool 1} 1 LEGEND :
7 B (mg ) v Y ) = Pickerelweed and softstem bulrush will be planted on the shallow zones | ——— 1 = Future recommendations for a watershed management program
— | | ' . . — . i and infrastructure improvements to help reduce the runoff
= | (mg/L) = Berms will be placed around the wetland at a 2:1 slope and 1 m width at 7~ | Lake B kp . P
ey 7 18 11 the top volumes Lake Banook experiences
Figure 1. Bathymetry of Lake Banook.!%] Fi > W T Loke B in 201712 _ - . // B_’
'qure 2. Water quality of Lake Banook in 2017. = Phosphprus will be absorbed by the wetland vegetation, and then the o e

= Mean depth: 2.6 m = |Lake Banook contains relatively

Max deoth: 11.3 high concentrations of total water will be discharged into Lake Banook Figure 7. Wetland top view (top), and side view (bottom). Recommendations
= Max depth: 11.3 m

phosphorus and total nitrogen Location Predicted Results

" Locations of past algae blooms

. . - intai , Regarding the in-lake treatment designs, developing a future
circled in red It generallgl.malntams a | The wetland will be constructed ‘ | 50% removal of phosphorus runoff deseloprﬁent Jlan is essential. g pIing
IESCATEIINIE SENSWEER TOUT within the Brookdale Crescent - Q5 (33 ug/L to 16.4 ug/L)
Watershed Analysis Park, which is located on the g =
S0 ; " To prevent runoff
northern shore of Lake Banook. S O Estimated Cost P
Watershed Delineation ) ﬁwe 3 Wetlond $70,000 - Construct green infrastructure and green barriers
] e location. 14 !

=  ArcGIS was used to delineate " To reduce nutrient loading

watershed and analyze land use nent 3 - Floating Wetland

Design Compo

- Use phosphorus-free fertilizer

" Total area of the drainage basin is 16.3 How it works Details Estimated Results - Community involvement
2. - -
i I;mb,doutcllned I;)n r.ed S = Floating platform for = |ocatedin the ea.stern portion of the With a 12000 m?2 - By-laws to aid in accomplishing the above tasks
Bu - rlf'_naf: kasz'n arfﬁ Oorl -a e” olants to grow lake, where multiple algae blooms floating wetland; 50% = To reduce chlorine concentration
anook is 4.3 km?; outlined in yellow . _
= Plant roots underneath HHEE BlasaEe et 1Ea] removal rate for a in- - Implement a new product as a substitute to road salt

= |ake Charles is also included in the = Area: 12000 m?2

the platform filter TSS, lake phosphorus

N - watershed, which is not included in oromote the growth of  * Ideal wetland plant: pickerelweed, a concentration of 30
Lo PR RS e T the photo Sl 2l seers native aquatic plant of Nova Scotia mg/L could be References
Figure 3. Watershed delineation ’ th 3 high P tak N £7 67 h g
of Lake Banook. . critical nutrients for Wi ‘i‘] Itg uptake rate or /. mg lenleviEte): = [1] Stantec Consulting Ltd. (2015). Opportunities for the Reduction of Sediment Delivery
| Land Use Surve 3leae (P & N per plan . to Lake Banook
S gae ) _ i o Maintenance & Cost

" Residential: 32% RNV 2NN TR Module Size: 2 mx 2 m = [2] AECOM. (2017). Surface Water Quality Monitoring — 2017 Final Report

= Park & Recreational: 34.1% = Layers and Material Used: = For maximum nutrient = [3] Lee, J. H., Bang, K. W., Ketchum, L. H., Choe, J. S., & Yu, M. J. (2002). First flush

= Industrial: 2.6% a) Flora — Pickerelweed removal efficiency, anlysis of urban storm runoff. Science of the Total Environment, 293(1-3), 163-175.

FTWs need to be 0i:10.1016/50048-9697(02)00006-2

= Commercial: 5.6% b) Substrate — Coco coir mat

= QOther: 25.7%

= [4] Lake Banook. (2019). Retrieved from https://mapcarta.com/24442208/Map

harvested seasonally

= Cost: S360 000 startup = [5] FWI. (2018). ISLAND 101. Retrieved from: https://floatingislandswest.com/science-
' ’ biohaven-floating-islands

c) Inner structure — Geotextile 200
d) Frame —5" PVC pipe

Source of nutrients

AT RTH0 . . Figure 9. Floating wetland. 1/ e) Floatation device — Dock floats * [6] Andrews, Leann., & Rottle, Nancy. (2013). Volume II: Floating Wetlands Design
R TSN \ <OOY u - ] [6]
PSRN W leEIy t(? be urban non .pomt.s.ource Figure 11. Wetland components. Investigations. Retrieved from: http://greenfutures.washington.edu/index.php/
A2 contaminants (domestic fertilizers, Design Component 4 - Monitoring projects/detail/floating-wetlands
SN highway runoff) [ - -
) , = [7] YSI EXO Water Quality Sondes and Buoys - NexSens Technology Inc. (2019). Retrieved
Figure 4. Watershed land use survey. = . -
5 / ' " Model: CB-950 with YSI EXO2 Sonde from Nexsens TeChnOIOgy from https://www.nexsens.com/blog/ysi-exo-water-quality-sondes-and-buoys.html
Phosphorus Model: = Cost: $15,000
. Upstream . . .
The NS Phosphorus Model was applied to input - » This model detects nutrient concentrations such as phosphorus, as well as chlorophyll Acknowledgments:
find where the main sources of T * The data will be recorded and transmitted to an online database Dr. Rob Jamieson
phosphorus were originating. - = = Compared to traditional lab water analysis techniques (ion chromatography, segmented flow, automated Cameron Deacoff
' Figure 12. - .. . . . . ..
Figure 5. Inputs of phosphorus e distillation and titration as well as discrete analyzers), this is cheaper, faster and more accurate Dr. Margaret Walsh
loading in Lake Banook. Monitor.




