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INTRODUCTION 

 

Figure 1 The Draw during a concert with filamentous algal bloom (Photo credit: Steve Schneider 2017) 

This feasibility study was conducted for the Resilient Communities Project of the University of 
Minnesota in partnership with the City of Ramsey.  

The Draw is the newest part of the City of Ramsey's approximately 500-acre parks system. Located 
in the east central area of the 420-acre City of Ramsey Development, the 7-acre park integrates 
sustainable development directly into the heart of the community of Ramsey's 23,500 residents. 
The park offers a variety of uses, including a reconstructed wetland classroom and public art, but 
the focal point is the central pond, which serves as a backdrop to the 300-seat amphitheater that 
hosts summer concerts, and whose water is used to irrigate park green spaces (City of Ramsey 
2011). 

For most of its history, however, this extremely visible symbol of the community has been plagued 
with filamentous algal blooms during the summer growing season. Its stench and unsightly 
appearance detract greatly from the enjoyment of The Draw and result in many complaints from 
residents and visitors alike. The resulting large amount of decomposing organic matter in winter 
months can also result in unattractive fish kills as dissolved oxygen is depleted (Riverblood, 2017). 



The Draw         City of Ramsey 
 

 

Page 4 

SITE DESCRIPTION 
The Draw pond has a volume of 2.6 million gallons and a maximum depth of 6.5 feet. It drains an 
approximate catchment area of 875 acres based on available GIS data (Figure 8). During 
construction, the bottom of the pond was lined with an impermeable rubber membrane covered in 
12-18 inches of washed sand. The park irrigation system is controlled by soil moisture sensors and 
withdraws water from the pond at 350 gallons per minute for approximately 10 hours overnight 
with each irrigation cycle (Riverblood, 2017). The displaced pond water volume is then replaced by 
groundwater pumped from an onsite 320-ft irrigation well (Minnesota Department of Health, 
n.d.).  

The project team collected water quality grab samples from the pond and the irrigation well during 
a site visit on October, 19th 2017. Samples were analyzed at the St. Anthony Falls Laboratory and 
total phosphorus concentrations in the pond and well were determined to be 40 µg/L and 15 µg/L, 
respectively. It is believed that grab samples following a large rainfall event and particularly during 
the summer growing season could yield more information about the phosphorus loading affecting 
algal blooms within the pond, as no filamentous algae was observed when the October 2017 grab 
samples were collected. 

EVALUATED TREATMENT METHODS 
LIMITING FILAMENTOUS ALGAE GROWTH  
An approach to reducing the filamentous algae at The Draw is to limit its growth. The treatment 
methods in this section (Barley Bales and Blue Dye) are strategies that function by limiting the 
growth of filamentous algae.  

BARLEY BALES 
Barley hay decomposing aerobically has been shown to suppress algal growth in ponds and similar 
bodies of water (Barrett & Newman, 1993). This effect is algistatic and not algicidal, meaning that it 
prevents algae from growing but will not necessarily kill algae that is present (Newman & Barrett, 
1993; Murray, Jefferson, Jarvis, & Parsons, 2010). Therefore, barley bale applications should take 
place in April prior to the summer growing season, and reapplications may be necessary halfway 
through the growing season, depending on decomposition rates. Individual bales should be broken 
up within large permeable or mesh bags to increase the surface area available to decomposition 
and bags should be placed in shallow water, both because this is where algal growth is most likely 
to occur and because this will facilitate the installation of barley bags and removal of decomposed 
bags (Lynch, n.d.; Holz, 2000). The effectiveness varies with different species of algae, but barley 
seems to be effective for the most common species of filamentous algae (Caffrey & Monahan, 1999; 
Islami & Filizadeh, 2011). However, the presence of the barley should not have any adverse effects 
on desirable aquatic vegetation and wildlife, so long as dissolved oxygen levels remain high enough 
to support fish. Therefore, pond aeration (see Aeration System ) may be advisable, depending on 
pond conditions, to both protect fish and to allow the barley to decompose aerobically (Lynch, 
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n.d.). Aerobic decomposition can also be encouraged by floating barley bales just beneath the 
surface (Islami & Filizadeh, 2011). The Extension service of The Ohio State University recommends 
an application of 121 lbs of dry barley hay per acre of pond surface area, and the Extension service 
of the University of Nebraska – Lincoln recommends 225 lbs of hay per acre of pond (Lynch, n.d.; 
Holz, 2000). Some proprietary products recommend applications of 1 lb of hay per 1000 gallons of 
pond water (The Pond Guy Barley Straw Bale, 2017). For comparison, the main body of The Draw 
pond is approximately 2.6 million gallons in volume and 2 acres in surface area (Riverblood, 2017; 
Greco, 2017). It is therefore recommended that barley hay be purchased in bulk 25-lb bales and 
that specialty ‘pond straw’ products be avoided due to higher prices. 

BLUE DYE  
Using blue dye in a pond or lake is a short-term method to immediately reduce algae. The two most 
common colors of dyes added to ponds are blue or blue-green, which help decrease the sunlight 
penetrating the water (Clawson, 2017). Since sunlight cannot penetrate as deep once dye has been 
added, photosynthesis is reduced, which results in less algal growth. Blue dyes do not kill existing 
algae, which are present on the surface of the pond, so this product must be introduced to the pond 
prior to an algae bloom. Although pond dyes do not directly affect fish and wildlife, they may 
inhibit the growth of certain vegetation that provides food and habitat for wildlife. Blue dyes are 
also safe to use for irrigation purposes, without risk of inadvertently dying irrigated grasses 
(Wynne). One concern for the application of a dye is dilution over time, since it is applied as a 
regular dosage rather than a continuous release (see Barley Bales and Beneficial Bacteria). 
Although this is a natural component of any pond receiving inflow, whether baseflow from a stream 
or runoff from developed areas, dilution is of particular concern for The Draw because its water is 
used for irrigation. The estimated irrigation rate of 350 gallons per minute for approximately 10 
hours would result in the displacement of 210,000 gallons, or just under 10% of the 2.6 million 
gallon total volume each time the irrigation system is run (Riverblood, 2017). Irrigation events 
could potentially occur quite frequently during dry portions of the summer. As such, one method to 
cope with this is to apply the dye in smaller, more frequent dosages; for example, 25% of the 
recommended monthly dosage could be applied on a weekly basis. The actual application interval 
would depend on the availability of maintenance personnel and could be incorporated as a 
component of site visits for other reasons. The most practical approach may be to have the dosages 
applied by the same employee who must manually start the pump that refills The Draw following 
each irrigation event.  This would, however, require that a daily dosage be calculated from the 
recommended monthly dosage so that the employee would only have to keep track of how many 
days had passed since the last time the pump was run and the dye was applied.  

POND DRAWDOWN 
Pond level drawdown is an inexpensive and highly unpredictable means of plant control. When the 
water level is reduced, plants are exposed allowing for sedimentation to freeze or dry resulting in 
plants dying. This technique is unpredictable and may cause some species to increase in 
abundance, or not affect some target species at all (New Hampshire Department of Environmental 
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Services, 2010). Decreasing the pond level may also kill a large amount of the aquatic animal 
species. Due to unpredictable variability, pond drawdown is not recommended at The Draw.  

STREET SWEEPING 
Street sweeping of tree canopied residential areas has been shown to be an effective method of 
reducing phosphorus inputs to storm water infrastructure. Targeted, frequent street sweeping 
using a regenerative air street sweeper can be optimized using a spreadsheet produced by Dr. Larry 
Baker and colleagues at the University of Minnesota (Baker, 2016). Dr. Baker’s spreadsheet was 
used to evaluate the feasibility of an optimized street sweeping regime in the City of Ramsey. The 
City of Ramsey currently performs street sweeping once in the spring and once in the fall using a 
mechanical brush sweeper. The Street Sweeping portion of the Appendix has several figures 
produced by Dr. Baker’s street sweeping spreadsheet with values established from our research and 
analysis. Figure 8 in the Appendix shows the projected catchment area for The Draw along with 
approximate canopy cover percentages, allowing an estimation of curb-miles for each canopy cover 
percentage (Figure 9). Figure 10 and Figure 11 display estimated annual and monthly breakdowns 
of nutrient removal for two street sweepings, one in April and one in October. Figure 12 and Figure 
13 display estimated annual and monthly breakdowns of nutrient removal for four street sweepings 
annually, one per month in the months of March, April, October, and November. By performing 
four street sweepings (doubling the amount of street sweeping), Dr. Baker's street sweeping 
spreadsheet produced the approximate increase in removed particulates found in Table 1.  The 
estimates in Table 1 apply to a regenerative air street sweeper, and estimates for a mechanical 
brush sweeper are not available.  Considering that the area surrounding the Draw is relatively 
young, it is unlikely that street sweeping would have much benefit at this time.  As the area 
develops, however, street sweeping may be a practice that should be implemented.  

Particulates Approximate Annual 
Increased Removal 

Approximate Additional 
Percent Removal 

Wet Solids 18,300 lbs 115% 

Dry Solids 13,300 lbs 125% 

Nitrogen 36 lbs 50% 

Phosphorus 9 lbs 90% 

Table 1 Summary of particulate removal rates  

PRETREATMENT METHODS 
Another approach to reducing filamentous algae growth is to remove nutrients needed by algae 
prior to the nutrients entering the pond. In this section, the feasibility of a Sump, Vegetated Filter 
Strip, and Iron-Enhanced Sand Filter are explored.  
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SUMP  
Sumps are used as a pretreatment device for stormwater management practices such as retention 
ponds. Sump manholes are structurally very simple structures that consist of a vertical concrete 
cylinder with an inlet and outlet that are set a few feet above the bottom of the cylinder, as shown 
in Figure 2. By design the cylinder is filled with water during storms but cannot drain out past the 
level of the outlet pipe, which means that water is always sitting in the sump. Sumps work as 
pretreatment devices that settle out sediments that would otherwise accumulate in the pond. 
Sumps can also retain floatables such as leaves and grass clippings that would contribute to the 
overall nutrient load going into the pond. Sumps do require maintenance by removing accumulated 
sediment and floatables, but this is reasonably easy with a vacuum truck (Minnesota Pollution 
Control Agency, 2017). A baffle can be added to most sumps to increase particulate settling, but it is 
important that the baffle be removable or otherwise be amenable to maintenance of the sump. 
Sumps also have the potential to be flushed out during large storm events, when settled 
particulates are resuspended by high flow rates, even when baffles are in place. The SAFL BaffleTM 
is one example of a baffle that has a high particulate settling rate, is removable for ease of 
maintenance with either a vacuum truck or manually, and prevents sediment flush-out by allowing 
high, energetic flows to pass harmlessly through its perforated structure (Howard, Mohseni, 
Gulliver, & Stefan, 2011).  However, a baffle alone will not capture floatable debris like litter.  For 
that purpose, a SNOUT® hood should also be considered (Mullen, 2003). Both the SAFL BaffleTM 
and SNOUT® hood are pictured in Figure 3.  Additional information considering pricing and sizing 
for SAFL baffles is available from Upstream Technologies and BMP Inc., respectively. While a 
sump is not recommended as a method to quickly remove algae from The Draw, as development in 
the City of Ramsey continues, it is recommended that officials consider implementation of sumps 
in order to prevent particulates and nutrients from traveling downstream to areas such as The 
Draw.  

 

Figure 2 Schematic of deep sump catch basin (Photo credit: MPCA) 

http://upstreamtechnologies.us/products/safl.shtml
http://www.bmpinc.com/
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Figure 3 Sump with SAFL BaffleTM and SNOUT®  (Photo credit: Upstream Technologies and Best Management 
Practices, Inc.) 

VEGETATED FILTER STRIP  
Vegetated filter strips are designed to screen and settle out sediment suspended in stormwater. 
This works by slowing down the flow of incoming stormwater which then allows excess sediment to 
settle out into the filter strip. Vegetated filter strips unfortunately require a significant amount of 
space which limits their suitability for retrofitting (Minnesota Pollution Control Agency, 2017). 
Therefore, implementation of a vegetated filter strip is not recommended at The Draw.  

IRON-ENHANCED SAND FILTER 
Iron-enhanced sand filters (IESFs) are a stormwater best management filtration practice that 
remove dissolved nutrients from stormwater. The practice utilizes a chemical reaction in which 
dissolved nutrients such as Nitrogen and Phosphorus adsorb to the surface of iron filings mixed 
into a sand filter. There are two typical designs of IESFs. The first is an IESF filtration basin (Figure 
4) and the second is an IESF bench along the perimeter of a wet pond (Figure 5). The sand filters 
must remain exposed to air both above and below the filter to maintain an aerobic environment; if 
the environment becomes anaerobic the iron will release the nutrients. Given the development of 
The Draw and surrounding area, a retrofit for an IESF would be difficult, as it would require 
redevelopment of some of the land. Additionally, some sort of pretreatment is required for IESFs to 
remove large particles and floatables to maintain the effectiveness of the sand filter (i.e. a sump) 
(Minnesota Pollution Control Agency, 2017). 
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Figure 4 Iron-enhanced sand filter basin in Maplewood, MN (Photo credit: Barr Engineering) 

  

Figure 5 Iron-enhanced sand bench in Prior Lake, MN (Photo credit: Ross Bintner) 

FLOATING TREATMENT WETLANDS 
Floating treatment wetlands (FTWs) are an emerging practice in storm water management that can 
be implemented in storm water detention ponds that helps improve water quality, particularly 
through the uptake of excess nutrients. The idea is that macrophyte vegetation is grown on floating 
mats in the middle of the pond and nutrients are taken up by the plants, which removes nutrients 
from the water. Permanent removal of the nutrients assimilated by the plants requires harvest of 
the plants on the FTW. Winston et al. 2013 found that less than 0.2% of phosphorus is taken up by 
plants, and to get any significant phosphorus removal significant portions of the pond must be 
covered in FTWs (i.e. >50%) (Van de Moortel, Meers, De Pauw, & Tack, 2010). Since this requires a 
lot of maintenance and is not necessarily aesthetically pleasing, FTWs are not a recommended 
practice to be applied to The Draw. 
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STOCK FISH 
In some climates, stocked fish may be a feasible method of reducing filamentous algae from ponds. 
However, the most effective algae consumers are blue tilapia and diploid grass carp. Blue tilapia are 
tropical fish and do not survive harsh winters (Clemson Cooperative Extension, 2017); blue tilapia 
would therefore need to be restocked into The Draw annually. While another species, diploid grass 
carp, has been reported as effective algae consumers, they are non-native to the United States 
(Masser, 2002), and are classified as prohibited invasive species. Although diploid grass carp are 
sometimes present in the wild due to previous stocking efforts, this classification means it is 
currently illegal to stock these fish into the wild (Minnesota Department of Natural Resources, 
2017). An alternate, sterile variation of the diploid grass carp exists, known as the triploid grass 
carp. Triploid grass carp have been shown to be significantly less effective than diploid grass carp 
at removing algae (Clemson Cooperative Extension, 2017) and are therefore not a feasible 
alternative at The Draw.  

BOULEVARD TREES 
Significant stormwater quantity and rate control benefits can be achieved by the presence mature 
trees via soil storage, evapotranspiration, and interception. Trees have also been shown to filter 
pollutants from stormwater, reduce impervious area of watersheds, reduce urban heat island 
effects, and promote groundwater recharge. However, mature trees, which are best at the optimal 
life-stage for stormwater benefits, have about 25-foot diameter canopies (United States 
Environmental Protection Agency, 2016). A study by Dr. Larry Baker found that tree canopies 
correlate positively with phosphorus loading to downstream waters, which is a negative impact of 
boulevard trees (Baker, 2016). Therefore, while boulevard trees are a Best Management Practice 
and have their advantages, they are not advised as a solution for algal control at The Draw.  

AERATION SYSTEM  
Aeration systems are used to add oxygen to the pond, improving the water quality. Surface aeration 
systems provide aesthetics to any pond; however, bottom-up aeration systems are 5-10 times more 
effective and 2-3 times less costly to operate than surface aerations systems (Koender's Water 
Solutions, Inc., 2017). Bottom-up aeration systems compress oxygen and pump the oxygen into the 
water at the bottom of the pond. Oxygen rich water increases aerobic bacteria and aquatic larvae, 
reduces the amount of phosphorus and nitrogen, and kills anaerobic (often pathogenic) bacteria in 
the pond (Tucci, 2013). It is also possible that directly aerating the pond will effectively resolve the 
issue of winter fish kills. Figure 6 shows how bottom up aeration works to oxygenate the entire 
water column. Therefore, implementation of an aeration system is feasible at The Draw and could 
be implemented in tandem with other algae management strategies such as Barley Bales or 
Beneficial Bacteria.  
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Figure 6 Bottom Up Aeration Diagram (Tucci, 2013) 

MECHANICAL REMOVAL 
A mechanical system, such as the water screen system from International Water Screens, shown in  
Figure 7, could automatically remove filamentous algae and any floating debris as needed with 
minimal labor or oversight. For The Draw, Rich Gargan, owner of International Water Screens, 
proposed a 3-4 ft wide and 5-6 ft long screen. Belt openings, motor size, and additional 
components can be modified to improve the efficiency of the product. The addition of a pump and 
spray bar would remove any debris that adheres to the screen, thereby further reducing necessary 
maintenance. Additional accessories include a cover to minimize noise and unsightliness, which 
may be an important consideration for such a public project site. An additional control panel can 
be installed that will automatically run the screen at preset times (Gargan, 2017). Implementation 
of a mechanical removal system seems feasible at The Draw.  

 

Figure 7 A mechanical screen algae removal device (Photo credit: International Water Screens 2015) 
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DEPARTMENT OF CORRECTIONS REMOVAL 
In the past, filamentous algal blooms have been manually removed from The Draw using labor 
from the Minnesota Department of Corrections. This process would occur once per week on an as-
needed basis, approximately 10 times per growing season and at an approximate cost of $311 per 
session (Riverblood, 2017). While this process is feasible, it is labor intensive and not the most 
ideal option for algae removal at The Draw.  

BENEFICIAL BACTERIA 
Beneficial bacteria can be added to the pond before the algal bloom, consuming the phosphorus so 
there are less nutrients for algae to feed on. Beneficial bacteria are different from an algaecide 
because beneficial bacteria do not kill algae. Algaecides have been overused and can have negative 
side effects.  Instead, beneficial bacteria decrease the amount of phosphorus in the water, reducing 
or possibly eliminating algae growth (Junior, 2016).  

Beneficial bacteria will require an inoculation dose prior to algal blooms (as soon as the pond 
thaws), but maintenance doses are also required once a month during the summer. Beneficial 
bacteria also need oxygen to be effective, therefore an aeration system is also strongly encouraged 
with the beneficial bacteria method (see Aeration System ).  

Beneficial bacteria are a possible solution to The Draw’s algae problem. Beneficial bacteria will not 
harm the vegetation, the fish species in the pond, or the land that is irrigated by the water from the 
pond. However, it is important to note that the only information found on beneficial bacteria is 
provided by beneficial bacteria distributors. 

COST ANALYSIS 
Of the evaluated treatment methods, four were selected as feasible options to eliminate filamentous 
algae at The Draw based on the decision table in the Appendix (Table 3). The four options selected 
for further consideration were blue dye, mechanical removal, barley bales, and beneficial bacteria. 
A preliminary cost investigation was performed for each of these four options and the results are 
discussed below.  

BLUE DYE 
After comparing different dyes, one of the best choices for the City of Ramsey to use is 3x 
Concentrated EcoLox Blue Pond & Lake Dye. This product turns the body of water to a brilliant 
blue color. This product is safe for wildlife, fish, the environment, and people. People also can swim 
and the water can be used for irrigation (EcoLox Dyes, 2017). One gallon can treat 3.9 million 
gallons for up to 30 days for only $119.99. Applying this blue dye for 6 months the city would have 
to pay a maximum of $720.00, assuming they use the amount required and discard the reaming 
0.17 gallons of EcoLox. If this remaining amount is saved and used in subsequent applications, the 
annual cost can be reduced to about $480.00. 
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MECHANICAL REMOVAL 
The basic unit offered by International Water Systems would cost $15,000, and does not include 
the cost of a structure needed for implementation, although International Water Sytems can design 
this in-house and can also retrofit the water screen to any existing structures at The Draw. 
Additional costs could also include electrical connections and any pump needed for a spray bar, if 
desired. If an electrical control panel were to be installed to automate operation of the water 
screen, this would cost an additional $6,000 (Gargan, 2017). General operation and maintenance 
costs for the water screen are unknown at this time, but estimates may be available after further 
communication and design by Rich Gargan. 

BARLEY BALES 
Several proprietary barley hay products were evaluated for cost estimates. Most products 
encountered are marketed specifically for the use of algal reduction in ponds and ranged in cost 
and unit size, as shown in Table 2 of the Appendix. The most economic option encountered was a 
bulk barley hay intended for chicken coops and distributed from the Tractor Supply store in Elk 
River, MN at a cost of $9.99 for a 25-lb bale (Tractor Supply - Elk River, MN, 2017). At The Ohio 
State Extension application rate of 121 lbs per acre, this would cost $99.90 per application and 
$199.80 per year, assuming 2 applications per year (Lynch, n.d.). At the University of Nebraska 
Extension application rate of 225 lbs per acre, this would cost $189.81 per application and $379.62 
per year (Holz, 2000). A complete list of barley bale cost information is in Table 2 of the Appendix. 

BENEFICIAL BACTERIA 
The Biosphere PRO 1 Acre Treatment (KLM Solutions, LLC, 2017) costs $130 for a one-month 
supply. The Draw has approximately 2 acres of surface area, so two Biospheres would need to be 
applied monthly for sufficient bacterial treatment. The inoculation dose would be installed in 
March or April, as soon as the ice thaws. Then, for best results, maintenance doses could be applied 
monthly through August for a overall cost of $1,300 per year for the beneficial bacteria. An aeration 
system is recommended with the beneficial bacteria. The Kasco RA3 Aeration System (KLM 
Solutions, LLC, 2017) is likely the most optimal aeration system. It was not determined how much 
this aeration system will cost to operate and maintain, but the initial cost of the Kasco RA3 
Aeration System is $2,800. 

RECOMMENDATIONS 
The best time to implement any of the preventative solutions would be in the early- to mid- spring, 
prior to any new growth of filamentous algae. If the implementation is not to occur before the 2018 
growing season, it would be beneficial to collect a sample of the filamentous algae and have it 
identified by University of Minnesota Extension or a similar service, since different species could 
be affected differently by some of the non-physical proposed treatment methods. Similarly, 
collecting total phosphorus grab samples during the peak growing season will yield a better 
representation of the phosphorus conditions within The Draw than samples collected during the 
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initial site visit by our team in October 2017. It would also be informative to conduct a basic 
monitoring period during a full growing season of dissolved oxygen levels, where a dissolved 
oxygen profile is taken at regular intervals in order to assess the importance of coupling an aeration 
system with any of the proposed solutions to be implemented (see Barley Bales and Beneficial 
Bacteria). 

The most cost-effective solution would be to use barley bales to inhibit the growth of the 
filamentous algae. It is estimated that the barley bales themselves would only cost about $200 per 
year, which excludes labor costs of installing and eventual removal of the bales. This option also 
would allow for a multi-faceted approach by implementing the use of blue dye to further inhibit 
growth of the algae. Together the cost of these two options being implemented would cost 
approximately $1000 per year, not including labor, which is still significantly less costly than the 
installation of a mechanical removal device. 

The more direct solution would be to invest in a mechanical removal device that removes the algae 
as it floats to the surface of the Draw. This would be the most expensive of the options that were 
considered at >$21,000, not including maintenance. This option would also require some routine 
maintenance of removing the collected algae, which could then be taken to a composting facility. If 
this option is selected, it is recommended that the mechanical removal device begin collecting algae 
as soon as algae begin to be seen on the surface. It is important to keep ahead of the growth of the 
algae so that the mechanical removal device does not get overwhelmed by trying to remove the 
algae when the whole pond is covered. 

While watershed options such as rain gardens, water quality ponds, and infiltration basins were not 
considered or modeled in this report, it is recommended that the City of Ramsey be mindful of the 
effect of increased development to the watershed. As the city develops, the ratio of impervious 
surface will increase, causing the amount of stormwater runoff routed to The Draw to increase. 
This in turn will increase the amount of pollutants going to the pond, only worsening the excess 
nutrient issue with The Draw. Implementing stormwater best management practices is 
recommended for all future developments within the jurisdiction of the City of Ramsey. Funding 
concerns can be addressed by requiring developers to offset any new impervious surfaces by 
incorporating aesthetically-pleasing or minimally visible stormwater management practices in 
their designs, potentially as a component of their landscape architecture. For guidelines and 
suggestions, please refer to the Minnesota Stormwater Manual (Minnesota Pollution Control 
Agency, 2017). 
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APPENDICES 
STREET SWEEPING 

 

Figure 8 The Draw's Catchment Area – approximately 875 acres 

Figure 8 Legend 

Cyan Hatching = 30% Canopy Cover 

Green Hatching = 10% Canopy Cover 

Magenta Hatching = 0% Canopy Cover 

 

 

Figure 9 Estimated Curb-Miles Based on Canopy Cover 
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Figure 10 Two Street Sweepings - Annual Nutrient Removal Totals 

 

 

Figure 11 Two Street Sweepings - Monthly Nutrient Removal Breakdown 
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Figure 12 Four Street Sweepings - Annual Nutrient Removal Totals 

 

 

Figure 13 Four Street Sweepings - Monthly Nutrient Removal Breakdown 
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BARLEY BALES 
Source Unit 

Cost 
($) 

Unit 
Weight 
(lbs) 

Cost 
per lb 

The Pond Guy Barley Straw Bale, 2017 $16.99 1 $16.99 

PondStraw PSK Organic Barley Straw Bale, 2017 $30.00 25 $1.20 

Barley Water Treatment Pond Straw Jumbo Pound Bale 
10 To 12 Month Algae Control, 2017 

$31.28 3 $10.43 

Bag O'Barley - Barley Straw Bales, Natural Water 
Clarifier, 2017 

$43.99 2 $22.00 

The Pond Guy Barley Straw Pellets, 2017 $32.99 12 $2.75 

Tractor Supply - Elk River, MN, 2017 $9.99 25 $0.40 

Barley Straw JUMBO 3lb Bale-Koi Pond 12 mo Algae 
Control Water Garden Treatment, 2017 

$24.88 3 $8.29 

EasyPro EBS1 Barley Straw Bale for Ponds and 
Waterfalls, 1-Pound, 2017 

$22.49 1 $22.49 

Summit 135 Clear-Water Barley Straw Bale 15 oz, Treats 
up to 5000-Gallons, 2017 

$22.99 0.9 $24.52 

Barley Straw 12oz, 2017 $9.48 0.8 $12.64 

Barley Straw Logs Bales 2 pk Extra Large All Natural 
Treats up to 4,000 gal, 2017 

$21.50 4 $5.38 

Barley Straw Mini Bale for Ponds, 2017 $12.95 1 $12.95 

Table 2 Prices of barley bales; the cheapest option is from Tractor Supply in Elk River, MN, which 
is highlighted in blue. 
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ALTERNATIVES ANALYSIS 
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Cost 4 4 5 2 2 2 1 3 2 2 2 3 3 3 

Likelihood of 
Success 

5 5 1 3 3 3 4 2 1 1 3 5 5 5 

Visual Impact 5 4 1 5 5 5 3 2 5 5 5 2 2 5 

Operation & 
Maintenance 
Requirements 

5 5 5 3 3 5 3 4 5 3 5 5 1 5 

General 
Feasibility 

5 5 1 5 4 2 1 3 1 2 5 5 5 5 

Sum 24 23 13 18 17 17 12 13 14 13 20 20 16 23 

Table 3 Decision table of potential solutions; each cell is ranked out of a possible 5 points. The maximum sum 
possible for each method is 25 points.  
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