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DEVELOPMENT OF A COMPREHENSIVE AQUATIC

MANAGEMENT PLAN

POND ASSESSMENT
* Water Quality * Biology * Watershed * Morphometry

MANAGEMENT OBJECTIVES
* Fisheries/Wildlife * Recreation * Aesthetics

EVALUATION OF MANAGEMENT TECHNIQUES
* Effectiveness * Environmental Effects * Compatibility with
Other Uses * Cost * Social Acceptability
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Background

m [n 2012 blue-green algae were observed during a
routine bacteria inspection at the town beach

m The beach was closed for the remainder of the
season due to the presence of densities ot blue-
oreen algae species that exceeded the MA DPH
Guidelines for Cyanobacteria in Freshwater
Recreational Waterbodies in Massachusetts

(>70,000 cells/ml)



Methods

m [nitial Survey Conducted on October 4% 2012
m Transects Across Pond
m Throw-rake, AquaVu Underwater Camera

m Water Quality Samples Collected: Lake
Cochichewick Outlet, Secondary Inlet, Mid-
Pond Surface, Mid-Pond 1.5 meters, Outlet

m Follow-up Monitoring Planned Over the
Summer of 2013.



Vegetation

Robbin’s pondweed
(Potamogeton robbinsii)

Elodea (E/odea

canadensis)

Largeleaf pondweed
(Potamaogeton amplifolins)

Tapegrass (I allisneria
)

Naiad (Najas flexilis)
m Fanwort (Cabomba
caroliniana)



Vegetation



Water Quality Sample Sites



Water Quality Results

Parameter

Lake Cochichewick

Outlet

Secondary
Inlet

Mid- Pond
Surface

Mid-Pond
1.5
meters

pH

6.41

7.67

8.17

6.56

Alkalinity

17.0

40

26.0

27.0

Turbidity

0.600

2.5

1.50

2.30

Total Kjeldahl Nitrogen

0.700

0.500

0.500

0.400

Ammonia Nitrogen

<0.100

<0.100

<0.100

<0.100

Nitrate nitrogen

<0.100

<0.100

<0.100

<0.100

Total Phosphorous

0.0120

0.0250

L—1 2R
oo

00350>

Dissolved Phosphorous

<0.0100

<0.0100

<0.0100

<0.0100

True Color

10

35

10

20

Apparent Color

10

40

15

25

Well Oxygenated
Secchi Disk Reading: 6.5 feet




Algae Results

Blue-green algal
species (Cyanophytes)
m  Microcystis

= Coelosphaertum

= Aphanizomenon

oreen algae
(Chlorphytes)

golden algae species
(Chrysophytes)
diatoms
(Bactllariophytes)
euglenoids

(Euglenophytes)



Algae Management

Water Clarity / Algae Monitoring
Aeration

Chemical Treatment
= Copper

m Peroxides

Nutrient Mitigation
® [anthanum

m Alum
Alternative Methods

Watershed Management



Aeration

m Breaks up thermal
stratification, thereby
reducing the build up of
nutrients in the
hypolimnion

m Helps with the aerobic
breakdown of sediment



Chemical Treatment

m Copper Algaecide
= Fast acting
m Effective
= Disrupts Cell Wall

m Peroxides

m Sodium carbonate peroxyhydrate
breaks down into sodium
carbonate and hydrogen peroxide
on contact with water.

= Hydrogen peroxide then oxidizes
algae cells

= Breaks down into oxygen and
water

= Requires high application rates
= Hxpensive
= Alternative to copper algaecides



Nutrient Mitigation

Lake Characteristics

= Low flushing rate / long
water retention time

= Deep with large
percentage of bottom
overlain with anoxic
water

= High internal phosphorus
loading

= Low external phosphorus
loading

Products

= Buffered Alum
= Phoslock (Lanthanum)



Alternative Methods

B Sonic Solutions

= ultrasonic frequencies disrupt algal structure and
function

= Breaks open vacuoles
m Barley Straw

= Phenolic substances released during breakdown of
straw

m Bacterial inputs

= Helps to increase the breakdown of nutrient rich soil



Watershed Management



Watershed Management

Source Reduction

= Agricultural Best Management Practices
Bank and Slope Stabilization

Behavior Modifications

Stormwater / Wastewater Management
Zoning and Land Use Planning

Transport Mitigation

= Buffer Strips

= Catch Basins and Street Sweeping

= Created Wetlands for Infiltration

= Detention Ponds and Infiltration Systems



Preliminary Recommended
Approach

m Low Dose Alum Treatment to Reduce In-pond

Phosphorous
m Algal Density Monitoring
m Copper Algaecide Treatment as Needed
® Fanwort Management

m Continued Water Quality and Watershed

Assessment



Discussion

Keith Gazaille and Erika Haug
Aquatic Control Technology

508-865-1000
KGazaille@AquaticControlTech.com
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A B C D E F G H | ] K L M N Q P Q R 5 T
1 Year Month # Days|Parker Flow Precip PET |Lake CQ Lake CPLake CPET Lake C'W Lake C Hatch Lake C GW Lake C Net|Lake CAS Lake CAWL Lake CWL., Lake CWL, Lake CHistoric WL WL Error, Date
2 {cfsm)}  (cfsm) (cfsm)| (MG} (MG} (MG} (MG} (MG} (MG} (MG} (MG} (ft} (ft. NGVD23) (ft. NGVD29} (ft. NGVD29} (ft}
1602008 2 29 6.00 705 000 | 47848 12177 0.00 -67.37 -117.49 17.00 432.39 432.39 2.86 125.85 126.70 11279 1391 | 2/1/2008
1612008 3 31 5.88 434 071 | 50092 7959 -12.98 -73.24 -134.77 18.00 377.51 377.51 2.50 126.70 129.20 112,60 16.60 | 3/1/2008
162|2008 4 30 240 214 164 | 19793 3804 -29.11 -76.27 -137.73 19.00 11.93 11.93 0.10 129.20 129.30 11276 16.54 | 4/1/2008
1632008 5 31 151 145 188 | 12858 2658 -34.57 -98.07 -142 60 20.00 -99.98 -99.98 -0.64 129.30 128.66 112.45 16.21 | 5/1/2008
1642008 & 30 0.46 290 239 | 3807 5141 -4244 | -12196 -136.17 21.00 -190.08 | -190.08 -1.23 128 66 127.42 11188 1544 | 6/1/2008
|165/2008 7 31 112 738 24B | 9539 13545 -4549  -121.20 -136.99 22.00 -50.82 -50.82 -0.32 12742 127.10 112.10 15.00 | 7/1/2008
1662008 B8 31 1.55 337 231 | 13183 6192 -4232 | -103.37 -136.01 23.00 -64.85 -64.85 -041 127.10 126.69 111.88 1481 | 8/1/2008
1672008 9 30 1.30 7.25 220 | 107.25 12878 -39.07 -97.89 -130.39 24.00 -7.32 -7.32 -0.03 126.69 126.66 112.10 1456 | 9/1/2008
168|2008 10 31 143 193 166 | 12219 3534 -30.44 -80.19 -134.63 25.00 -62.75 -62.75 -0.40 126.66 126.26 11170 1456 | 10/1/2008
1692008 11 30 2.20 460 120 | 18189 Bleé -21.38 -72.51 -129.08 26.00 66.16 66.16 0.45 126.26 126.71 112.50 1421 | 11/1/Z008
170|2008 12 31 5.03 277 000 | 42857 5078 0.00 -74.76 -134.79 27.00 296.89 296.89 197 126.71 128.67 111.89 1678 | 12/1/2008
1712009 1 31 2.54 266 000 | 21677 4887 0.00 -77.38 -140.77 28.00 75.49 75.4% 0.51 128.67 129.19 11172 17.47 | 1/1/2009
1722009 2 28 264 164 000 | 20313 2722 0.00 -66.09 -128.52 29.00 6474 6474 0.44 129.19 129.63 11167 1796 | 2/1/2009
1732009 3 31 3.95 185 083 | 33693 3390 -15.28 -73.41 -143 .58 30.00 168.56 168.56 1.13 129.63 130.76 111.08 1968 | 3/1/2009
1742009 4 30 3.80 373 167 | 31349 6622 -29.58 -75.30 -142.09 31.00 163.73 163.73 1.10 130.76 131.85 11274 19.11 | 4/1/2009
1752009 5 31 1.60 376 198 | 13680 6892 -36.33 -97.31 -149.92 32.00 -45.84 -45.84 -0.28 131.85 131.57 11262 1895 | 5/1/2009
176/2009 & 30 158 593 219 | 13042 10538 -3897 -98.23 -144 32 33.00 -12.72 -12.72 -0.06 13157 13151 113.00 1851 | &/1/2009
1772009 7 31 376 696 231 | 32069 12766 -4241 -89.11 -148.85 34.00 19187 19187 128 13151 13279 112 66 2013 | 7/1/2009
1782009 B 31 1.85 388 242 | 15781 7115 -4450 | -131.12 -152.51 35.00 -64.07 -64.07 -0.40 132.79 132.39 112.10 20.29 | 8/1/2000
1759|2009 9 30 0.98 238 212 | BOS3 42.18 -37.63 -107.19 -146.53 36.00 -132.63 | -132.63 -0.85 132.39 131.54 11180 19.64 | 9/1/2009
180|2009 10 31 1.30 275 163 | 110.82 5048 -29.95 -84.18 -143.04 37.00 -64.88 -64.88 -0.41 13154 131.13 112.25 18.88 | 10/1/2009
1812009 11 30 3.57 226 148 | 27774 4011 -26.35 -76.97 -143.12 38.00 109.41 109.41 074 131.13 131.87 112.50 19.37 | 11/1/2009
182|2009 12 31 419 234 000 | 35682 4208 0.00 -80.61 -149 97 39.00 208.22 208.22 1.39 13187 133.26 112.50 2076 | 12/1/2009
1832010 1 31 258 114 000 | 22002 2101 0.00 -79.83 -153.B0 40.00 47.40 47 .40 0.33 133.26 133.59 112.55 2104 | 1/1/2010
1842010 2 28 3.50 385 000 | 269.12 B3.83 0.00 -69.90 -139.73 41.00 164.33 164.33 1.10 133.59 13470 11360 2110 | 2/1/2010
1852010 3 31 12.79 978 126 (108994 17939 -23.10 -79.13 -157 .66 4200 1051.45 | 1051.45 6.94 13470 14164 115.00 2664 | 3/1/2010
186|2010 4 30 6.14 066 178 | 50676 1178 -31.68 -78.96 -169.47 43.00 28143 28143 188 14164 143.52 112.00 3152 | 4172010
1872010 5 31 1.25 122 210 | 10636 2244 -3848 | -108.23 -179.56 4400 -153.46 | -153.46 -0.98 14352 14254 11185 3059 | 5/1/2010
1882010 & 30 0.31 0.53 242 | 2518 8.39 -43.00 | -127.60 -171.55 45.00 -262.58 | -262.58 -1.70 14254 140.85 111.20 2965 | 6/1/2010
1892010 7 31 0.02 081 255 1.81 14.80 -46.80 | -1B1.22 -173.22 46.00 -338.63 | -338.63 -2.20 140.85 138.65 109.95 2870 | 7/1/2010
1902010 8 31 0.05 192 245 418 35.18 -44.93 -165.17 -167.82 47.00 -291.56 | -291.56 -1.89 138.65 136.76 109.22 2754 | 8/1/2010
1912010 9 30 0.01 180 234 0.77 3159 -41.64  -124.30 -157.78 48.00 -242.95 | -242.85 -1.57 136.76 135.19 108.55 26.64 | 9/1/2010
1927|2010 10 31 0.12 376 174 | 1055 58.92 -32.01 -91.83 -158.95 4900 -154.30 | -154.30 -0.99 135.19 134.19 108.38 25.81 | 10/1/2010
1932010 11 30 0.99 175 133 Bl71 31.04 -23.54 -79.58 -151.27 50.00 -91.64 -91.64 -0.58 134.19 133.61 108 .48 2513 | 11/1/2010
1942010 12 31 138 173 000 | 11772 3168 0.00 -90.52 -154.75 51.00 -44 B8 -44 B8 -0.27 13361 133.34 108.80 2454 | 12/1/2010
1952011 1 31 1.35 101 000 | 11529 1862 0.00 -83.87 -154.01 52.00 -51.98 -5198 -0.32 133.34 133.02 109.35 2367 | 1/1/2011
1962011 2 28 191 238 000 | 14703 3948 0.00 -74.26 -138.32 53.00 26.92 26.92 0.20 133.02 133.22 110.20 23.02 | 212011
1972011 3 31 6.62 171 089 | 56425 3136 -16.38 -80.35 -153.68 54.00 399.20 399.20 2.65 133.22 135.87 112 .60 23.27 | 3/1/2011
1982011 4 30 3.51 279 167 | 2B9.52 4950 -29.69 -80.15 -155.55 55.00 128.65 12B.65 0.87 135.87 136.74 113.10 2364 | 4172011
1952011 5 31 201 254 201 | 17171 4664 -36.95 -99.26 -162.98 56.00 -24.84 -24.84 -0.14 136.74 136.60 113.10 2350 | 5/1/2011
20002011 & 30 1.43 341 238 | 11785 6065 -42.28 | -125.03 -157.38 57.00 -89.19 -89.19 -0.56 136.60 136.04 113.00 23.04 | 6/1/2011
20120311 7 31 0.79 118 253 66.98 21.81 -46.51 -160.60 -161.18 58.00 -221.4% | -22149 -1.43 136.04 134.60 112.10 2250 | 7/1/2011
2022|2011 B8 31 0.50 406 245 42232 7450 -4500 | -133.68 -157.41 59.00 -160.37 | -160.37 -1.03 134 60 133.57 111.80 2177 | Bf1/2011
2032011 9 30 1.10 445 235 00.35 7895 -4178 | -103.48 -149 B5 60.00 -65.61 -65.61 -0.41 133.57 133.16 11270 2046 | 9/1/2011
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* planning

* permitting

* design

* construction

* operation

* maintenance

* forensic engineering



