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Figure 4 White Amur 

 

 
Figure 5 Weed harvester 

 

     
Figure 6 Zooplankton forms (left to right: rotifer, cladoceran, copepod, and ostracod) 
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Figure 7  Mosquito life cycle 

 
 

 
Figure 8   Mosquito life forms (left to right:  larva, pupa, adult) 
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Figure 9  Aquatic midge life cycle 

 

 
Figure 10 Midge life forms (left to right: larva and adult) 

 

Figure 11 Lake sampling equipment  
(left to right: Van Dorn bottle, Kemmerer bottle, Ekman dredge, Ponar dredge, EVS trap, New 

Jersey light trap) 
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Figure 12 Bottom diffuse aeration (Kasco) 

 
 

 
Figure 13 Floating aerator (Solarbee) 
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Part 1: MONITORING PROGRAM 

Locations  

Sampling Locations 

SITE NAME SITE ID LATITUDE 

Degrees 

LONGITUDE 

Degrees 

Watson Lake - At Dam VRWAT-A 34.5952778 -112.4166389 

Watson Lake - Mid Lake VRWAT-B 34.5905556 -112.4158333 

Watson Lake - Mid Lake VRWAT-C 34.5875000 -112.4191667 

Watson Lake - At Boat Ramp VRWAT-BR 34.5930833 -112.4192500 

Watson Lake - South End Revised VRWAT-SO-REV 34.584861 -112.420111 
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Temperature  X* X   

Oxygen  X* X   

Temperature and Oxygen profile at 1.0 

m intervals 

 
X 

Mar to Oct   

pH X   X  

Transparency Secchi disk  X  

Alkalinity X   X  

Total hardness X   X  

Turbidity X   X  

Ammonia-N X   X  

Nitrate+nitrite-N X   X  

TKN X   X  

Phosphorus, total X   X  

Phosphorus, dissolved X   X  

Chlorophyll-a X   X  

Pheophytin-a X   X  

Algae Identification X   X  

Algae count by genus X   X  

Zooplankton count  X  X  

Aquatic macrophyte inspection  Bottom survey  X  

Midge density (sediment) Bottom survey 
 Mar to Oct  

E. coli X   Mar to Oct  

Waterfowl count/ID Visual  X  

Metals (13 priority pollutants)    X 

Mosquito (adults) (OPTIONAL) Shore  

Midge flies(adult) (OPTIONAL) Shore  

  *0.5 m and above sediment 
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Field Survey Form 

 
Date  ________________  ........................................................................... Analysts   ____________   
 

Sampling Locations 

SITE NAME SITE ID LATITUDE 

Degrees 

LONGITUDE 

Degrees 

Watson Lake - At Dam VRWAT-A 34.5952778 -112.4166389 

Watson Lake - Mid Lake VRWAT-B 34.5905556 -112.4158333 

Watson Lake - Mid Lake VRWAT-C 34.5875000 -112.4191667 

Watson Lake - At Boat Ramp VRWAT-BR 34.5930833 -112.4192500 

Watson Lake - South End Revised VRWAT-SO-REV 34.584861 -112.420111 

 
Field Measurements      
 

Constituent Unit VRWAT-

A 

VRWAT-

B 

VRWAT-

C 

VRWAT-

BR 

VRWAT-

SO-REV 

Temperature C      

Dissolved oxygen mg/L      

pH SU      

ORP mV      

Secchi disk depth m      

 
Vertical Profiles  
 

Depth (m) 

VRWAT-A VRWAT-B VRWAT-C VRWAT-BR VRWAT-SO-

REV 

T DO T DO T DO T DO T DO 

0.0                     

1.0                     

2.0                     

3.0                     

4.0                     

5.0                     

6.0                     

7.0                     

8.0                     

9.0                     

10.0                     

11.0                     

12.0                     

13.0                     

14.0                     
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Vegetation location, density, species: _____________________________________________  

 

Sample 

Collection                                             

    
□ Inorganics □ Bacteria 

□ Metals  □ Bacteria 

□ Nutrients □ Midges 

□ Chlorophyll □ Other 
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Part 2:  TROUBLE SHOOTING  

Common Problems and Causes 

 

Problem Possible causes Possible corrective actions 

pH too high 
 

Too much algae 

• Add fresh water 

• Apply algaecide or dye 

• Reduce nutrients 

• Check aeration system operation 

Odor present 

 

Stagnant areas 
• Check aeration system operation 

• Add permanganate or calcium nitrate 
 

Dead fish 
• Check aeration system operation  

 

Low dissolved oxygen • Check aeration system operation 

Turbidity, transparency, or 

suspended solids too high 

 

Planktonic algae 

• Apply algaecide 

• Check nutrient levels 

• Add alum, nutrient inactivation 
 

Storm water/runoff 
• Wait for settling of non-biological 

solids 

Low dissolved oxygen  

 

Aeration system malfunction 
• Check aeration system operation  

• Increase system run time 

• Increase number of diffusers 
 

Algae population crash  
• Improve algae management 

• Increase algaecide application 

frequency with decreased dosage. 
 

Organic accumulation at lake 

bottom 

• Check for runoff entry points and 

eliminate 

• Improve algae management Dredge 

lake bottom 

Phosphorus concentration 

too high 

 

Runoff or fertilizer inputs 
• Add alum; nutrient inactivation  

• Check with Watershed Pollutant 

Reduction Plan 

 

Recycling from sediment 

• Check aeration system operation 

• Add alum; nutrient inactivation  

• Dredge lake bottom 
 

Aeration system malfunction • Check aeration system operation 
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Problem 

 

Possible causes 

 

Possible corrective actions 

Fish kill 

 

Oxygen depletion • Check aeration system operation 

 

Ammonia toxicity 
• Check aeration system operation 

• Reduce algae density 

• Add nitrifying bacteria 

• Investigate nutrient load from 

watershed 
 

Metals toxicity 
• Check for change in metals levels and 

water hardness in source waters 

(especially copper) 

• Increase alkalinity or hardness  

• Eliminate corroding materials in 

distribution system 

• Check for runoff entry points and 

eliminate 
 

Fish disease 
• Analyze fish and use antibiotic foods 

• Remove infected fish population 

Submerged aquatic 

macrophytes too dense 

 

Nutrient levels too high 
• Check for runoff entry points and 

eliminate 

• Change fertilizer application and 

irrigation protocol 
 

Transparency too great 
• Apply dyes 

• Apply herbicide 

Emergent aquatic 

vegetation present 

 

Nutrient levels too high 
• Check for runoff entry points and 

eliminate 

• Change fertilizer application and 

irrigation protocol 

• Apply alum for phosphorus 

inactivation 
 

Bank erosion 
• Stabilize shoreline and remove 

sediment 
 

Contamination or 

transplantation 

• Educate citizens 

• Apply herbicide 

 

Too much transparency  
• Consider adding lake dye 

Mosquitoes present 
 

Stagnant water 

• Identify species, locate breeding site, 

apply larvicide 

• Stock with top and bottom, larvae-

eating fish 
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Problem 

 

Possible causes 

 

Possible corrective actions 

Algae mats at water 

surface 

 

High nutrient levels 
• Check for and eliminate runoff entry 

points  

• Change fertilizer application and 

irrigation protocol 

• Apply alum for phosphorus 

inactivation 
 

Bottom growths surfacing 
• Apply algaecide or dye 

Too many birds 

 

Migration 
 

 

• Wait/cannot remove migratory 

waterfowl 

• Limit nesting areas 

• Install decoys 

• Apply repellents 

• Remove food sources 
 

Feeding with human food 
• Educate public 

• Relocate waterfowl 

Bacteria levels too high 

 

Storm water runoff 
• Check for and eliminate runoff entry 

points 
 

Irrigation runoff 
• Change irrigation protocol 

 

Bird feces 
• Limit waterfowl 

 

Animal feces 
• Require bagging of dog wastes or 

restrict pets near lake 

Lake depth 

loss/sedimentation 

 

Erosion 
• Stabilize shoreline and remove 

deposits 

• Check for and eliminate runoff entry 

points  
 

Excess algae growth 
• Reduce growth rate with algaecides 

or dyes 

Midge flies becoming a 

nuisance 

 

Organic sediments 
• Increase appropriate fish stocks 

• Apply larvicide  

• Dredge sediments 

Chlorophyll-a or algae 

density too high 

 

Nutrient levels too high 

• Check for runoff entry points and 

eliminate 

• Change fertilizer application and 

irrigation protocols 

• Apply alum for phosphorus 

inactivation  

• Apply algaecides or dyes 



Watson Lake Reservoir Management Plan – Field Reference Guide 

City of Prescott 

 

 
 

Prescott, Arizona November 2020 A-7 

Water Quality 

Action Levels and Responses 

 

Parameter Trigger Importance Possible actions 

Dissolved oxygen 
<6 mg/L @ 1m 

<2 mg/L @ bottom 

TMDL limits 

Fish kills 

Nutrient cycling 

• Increase aeration system 

run time 

pH 9.0 SU or higher 
TMDL 

Ammonia toxicity 

• Apply algaecide to reduce 

algae 

Transparency <12 inches Aesthetics 

• Apply algaecide to reduce 

algae 

• Apply light  reducing dye 

• Flocculate solids with 

aluminum sulfate 

Ammonia 
>0.5 mg/L and pH>9 

and temp >28 C 
Ammonia toxicity 

• Increase aeration system 

run time 

• Add nitrifying bacteria 

Chlorophyll-a >10 ug/L 
TMDL 

Aesthetics 

• Apply algaecide to reduce 

algae 

• Inactivate nutrients 

• Consider light  reducing 

dye addition 

Algae Count  >5 x 106 cells/mL Aesthetics 

• Apply algaecide to reduce 

algae 

• Inactivate nutrients 

• Consider light reducing 

dye addition 

Golden algae Present Fish kills 

• Apply potassium 

permanganate to oxidize 

toxin 

• Apply algaecide to reduce 

algae 

• Consider light reducing 

dye addition 

Midge fly density >500/m2 in sediment Public nuisance 

• Stock additional bottom 

feeding fish 

• Apply larvicide 

E. coli bacteria >575 per 100 mL Public health • Apply bactericide 
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Part 3:  AQUATIC PLANT IDENTIFICATION AND CONTROLS 

Common phytoplankton and algae (40x-1000x magnification) 

 

Microcystis Spirulina Anabaena Oscillatoria 

Chroococcus Coelastrum Chlamydomonas 

 

Aphanizomenon 

Selenastrum Pediastrum Scenedesmus Carteria 

Golenkinia Chlorella Euglena Trachelomonas 
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Chroomonas Cryptomonas 
Peridinium 

Glenodinium 

Diatoma Synedra Chaetoceros 

 

Cyclotella 

Navicula (type 1) Navicula (type 2) 
Gleocystis 

 

Prymnesium 

 

Common Weeds- Floating Macrophytes 

 

 
Duckweed (Lemna sp.) 

 
Water lily (Nymphia sp.) 

 
Pennywort (Hydrocotyle sp.) 
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Common Weeds-Emergents  

 

 
Bulrush (Scirpus sp.) 

 
Bulrush (Eleocharis sp.) 

 
Cattail (Typha sp.) 

Common Weeds-Submerged Macrophytes 

 

Sago Pondweed 

(Stuckenia pectinatus) 

Eurasian watermilfoil 

(Myriophyllum spicatum) 

 
Horned pondweed 

(Zannichellia palustris) 

 
Brittle naiad 

(Najas minor) 

 
Coontail (Ceratophyllum sp.) 

 

 
Chara sp. 

 
Widgeon grass 

(Ruppia maritima) 

 
Curly-leaf pondweed 

Potomogeton crispus 
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Herbicide Information 

Chemical 
Exposure 
required 

Advantages Disadvantage Best uses 

Plants 
controlled 

and response 
time 

Relative 
Persistence in 
Environment 

Bio-
accumulation 

Risk 

Copper, chelated 18-72 hr inexpensive, 

rapid action 

non-

degradable, 

but inactive in 

sediment 

Algae and 

macrophytes in 

lakes and ponds 

broad 

spectrum; 

7-10 days 

Low, rate of 

sediment 

accumulation 

outpaces rate 

of copper 

accumulation 

Low 

2,4-D 18-72 hr inexpensive; 

systemic 

perceived as 

toxin 

lakes; 

watermilfoils 

broad-leaf; 

5-7 days 

Low Low  

Diquat 12-36 hr rapid; little 

drift 

does not 

affect 

underground 

plant parts 

Shorelines and 

localized areas; 

submersed and 

marginal plants 

broad 

spectrum; 

7 days 

Low, absorbs 

into sediment 

and is 

inactivated 

Low 

Endothall 12-36 hr rapid; little 

drift 

does not 

affect 

underground 

plant parts 

Shorelines and 

localized areas; 

submersed 

plants; algae 

(Hydrothol) 

broad 

spectrum; 

7-14 days 

Moderate, 

present 30-60 

days in 

environment 

before 

microbial 

degradation 

Low 

Flumioxazin 20 hr low dosage; 

few 

restrictions 

Works poorly 

at higher pH 

small lakes; 

submersed or 

floating plants 

broad 

spectrum 1-3 

weeks 

Low, quick 

microbial 

degradation 

Low 

Fluridone 30-60 days low dosage; 

few 

restrictions 

long contact 

time required 

small lakes; 

submersed 

plants 

broad 

spectrum; 

30-90 days 

Moderate to 

High, present 

50-75 days 

Low, EPA 

tolerance level 

set at 0.5 ppm 

in fish tissue 
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Chemical 
Exposure 
required 

Advantages Disadvantage Best uses 

Plants 
controlled 

and response 
time 

Relative 
Persistence in 
Environment 

Bio-
accumulation 

Risk 

Glyphosate n/a systemic slow; does not 

control 

submersed 

plants 

emergent and 

floating plants 

only 

broad 

spectrum; 

 7-10 days 

Moderate to 

High, 

environmental 

persistence is 

currently 

under strong 

debate  

Moderate, 

metabolites 

persist in new 

plant material 

after initial 

treatment 

Sodium 

peroxycarbonate 

30 min Contact, 

extremely 

fast-acting 

No residual Suspended and 

filamentous 

(string) algae 

broad 

spectrum; 

1 hr 

Very low, 

degraded in 

less than 30 

minutes 

Very low 
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Common Aquatic Plant Control Product Dosages (refer to label before using) 

Chemical Trade names Manufacturers 
Max. 

application 
rate 

Max. 
water 
conc. 

Application 
notes 

Copper, 

chelated 

Cutrine Plus 

Cutrine Ultra 

Applied 

Biochemists/Arch 

0.6-3.0 

gal/acre-ft 

 

Some also 

available as 

granular 

1.0 mg/L algaecide and 

herbicide 

Komeen 

Nautique 

Applied 

Biochemists/Arch 

Earthtec Earth Science 

Laboratories 

Clearigate Applied 

Biochemists/Arch 

K-Tea SePro. 

Captain SePro. 

2,4-D Navigate Applied 

Biochemists/Arch 

100-200 

lb/A 

 

0.5 gal/acre 

 

2.0 mg/L systemic; 

excellent on 

milfoils 
Aqua-Kleen Cerexagri 

Diquat Reward Syngenta 2 gal/acre 2.0 mg/L contact 

herbicide 
Weed Plex Pro Sanco Industries 

Harvester Applied 

Biochemists/Arch 

Endothall Aquathol K 

Aquathol Super K 

Hydrothol 191 

UPI 

 

1.3 gal/acre 5.0 mg/L binds with 

particulates 

and loses 

effectiveness 

Flumioxazin Clipper Valent 6-12 oz/A 100-400 

ppb 

pH sensitive 

Fluridone Sonar SePRO 13 gal/acre 5.0 mg/L fish may be 

sensitive 

Glyphosate AquaMaster Monsanto 2 gal/acre 0.2 mg/L Emergents 

and floating 

plants only 
AquaPro SePRO 

Peroxy-

carbonate 

Alimycin 

Green Clean Pro 

Applied 

Biochemists 

Biosafe Systems 

200 lb/Aft n/a Algae 
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PLANT SUSCEPTIBILITY TO VARIOUS AQUATIC HERBICIDES 

Plant 

E
n

d
o

th
a
ll

 
(A

q
u

a
th

o
l)

 

C
o

p
p

e
r 

D
iq

u
a
t 

E
n

d
o

th
a
ll

 

(H
y
d

ro
th

o
l)

 

F
lu

ri
d

o
n

e
 

G
ly

p
h

o
sa

te
 

F
lu

m
io

x
a
z
in

 

2
,4

-D
 

S
o

d
iu

m
 

p
e
ro

x
y
c
a
rb

o
n

a
te

 

Algae 

Filamentous algae  X X X   X  X 

Suspended algae  X       X 

Chara  X  X      

Submersed macrophytes 

Elodea   X X X     

Bladderwort   X  X   X  

Brittle naiad X  X X X     

Coontail X  X X X  X   

Curlyleaf 

pondweed 
X  X X X  X   

Eurasian 

watermilfoil 
X  X X X  X   

Horned pondweed X   X X  X   

Sago pondweed X  X X X  X   

Southern naiad X  X X X     

Waterstargrass X       X  

Free-floating macrophytes 

Duckweed   X  X  X   

Watermeal     X     
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Plant 
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Rooted floating macrophytes 

American 

pondweed 
X  X X X  X   

Spatterdock     X X  X  

Water lily     X   X  

Emergent plants 

Arrowhead        X  

Bulrush      X  X  

Cattail   X  X X    

Spikerush     X     

Water smartweed     X X    

 

Water Use Restrictions (in days after herbicide application) 

 

Chemical Drinking Swimming 
Fish 

consumption 
Animal 

drinking 
Irrigation 

Copper 0 0 0 0 0 

Diquat 1-3 0 0 1 1-5 

Endothall  7-25 0 3 7-25 7-25 

Fluridone 0 0 0 0 7-30 

Glyphosate 0 0 0 0 0 

Flumioxazin 0 0 0 0 5 

2,4-D 1 0 0 1 1 

 



Watson Lake Reservoir Management Plan – Field Reference Guide 

City of Prescott 

 

 
 

Prescott, Arizona November 2020 A-16 

Part 4: AQUATIC INSECT MANAGEMENT 

Larva and Adult Midges and Mosquitos 

 
Midge larva 

 
Mosquito larva 

 
Adult midge 

 
Adult mosquito 

Mosquito and Midge Management Products 

 

Product 
Active ingredient 

(A.I.) 
Category Target organism 

Typical 
application 

rate 

Acrobe® Bacillus thuringiensis  biological Mosquito & midge larva 5-10 lb/SA 

Agnique® Monomolecular film film mosquito larvae 0.5G/SA 

Altosid® methoprene growth regulator mosquito & midge 

larvae 

5-10 lb/SA 

Bactimos 

briquets® 

Bacillus thuringiensis biological mosquito and midge 

larvae 

1 per 100 lin ft 

Bonide® oil film mosquito larvae 0.5G/SA 

Teknar  

HP-D or G® 

Bacillus thuringiensis biological mosquito & midge 

larvae 

0.25-1 pt/SA 

Vectobac 

12AS® 

Bacillus thuringiensis biological mosquito & midge fly 

larvae 

0.25-1 pt/SA 

 

Vectobac G® Bacillus thuringiensis biological Midge & mosquito 

larvae 

5-20 lb/SA 
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Product 
Active ingredient 

(A.I.) 
Category Target organism 

Typical 
application 

rate 

Vectolex G® Bacillus sphaericus biological Midge and mosquito 

larvae 

10-20 lb/A 

 

Applying larvicide is advantageous because adult mosquitoes can fly over great distances and are 

difficult to locate and control.  An application of larvicide during the larval or pupa stage can control 

many more mosquitoes as compared to waiting until they emerge as adults.  The duration of control is 

dependent upon the choice of product, site conditions, and rate of application. The table below 

provides typical residual ranges for common aquatic larvicides. 

Larvacide Residual Duration 

 

Product type Form Residual duration 

Bti Liquid 12-24 hr 

Bti Granules 1-7 days  

Bti Briquet Up to 30 days 

Oil liquid 1-5 days 

monomolecular film liquid 5-15 days 

Methoprene liquid 1-7 days 

Methoprene granule 5-15 days 

Methoprene pellet 5-20 days 

Methoprene briquet 30-150 days 
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Part 5: FISHERY 

 

Overall fishery management can be enhanced by accomplishing the following tasks: 

 

 Controlling algae growth 

 Applying herbicides and pesticides according to label instructions to avoid fish toxicity 

 Limiting external nutrient supplies to the lake 

 Providing mechanical aeration as appropriate 

 Identifying fish kill causes 

 Installing and/or maintaining fish habitat 

 Recording fish mortality to determine if additional stocking is required  

 Tracking occurrence of adult and larvae midge flies to determine if stocking densities of larvae-

eating fish need to be increased 

 Tracking occurrence of submerged weeds to determine if stocking densities of weed-eating fish 

need to be increased 

 

Possible Species Present 

 

Channel catfish (Ictalurus punctatus): The fish has spines in the dorsal and pectoral 

fins, an adipose fin, and large barbels around the mouth. Young fish are silver with 

black spots, while older fish are blue-black with white bellies. They are bottom 

foragers and primarily consume insect larvae.  They can be an important part of a 

biological midge fly control program. They spawn in spring and early summer.  

 

Gila Longfin Dace: (Agoisa chrysogaster 

chrysogaster) The Longfin Dace is an endangered species native to 

Arizona. The body of the Dace is typically 3.0 – 3.5 inches in length and 

spindle shaped. The fish is typically silver/grey and has a single black spot 

at the base of the caudal fin. Longfin Dace are opportunistic omnivores 

and typically feed on wetland detritus and aquatic invertebrates 

 

Rainbow trout (Oncorhynchus mykiss): The 

fish has a silvery body that is dark olive to black on top and silvery to white on the 

belly.  Both body and fins are spotted and its sides often have a horizontal pink 

streak.  Trout are a cold water fish and do not survive the warm Arizona summer 

urban lake temperatures such as Watson Lake.  

Sunfish:  Sunfish include bluegill, redear sunfish, green sunfish, and hybrid sunfish.  

These fish all have compressed or flat bodies; color varies with species.  Although 

they may reach up to 3 pounds, most sunfish are only 4 to 8 inches in length. 

 

Bluegill (Lepomis macrochirus): The bluegill sunfish has a blue coloring on the chin, 

with a black opercle flap, and a dark spot and the rear of the dorsal fin.  It has a 

small mouth, compressed body, and five to none dark vertical bands on its sides. It 

consumes zooplankton and insects throughout their life.  They usually mature 

within two years and spawn in the spring.  
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Largemouth bass (Micropterus salmoides): This fish is dark green on top and white on the belly, has a wide mottled 

band along each side, and a deep notch in the dorsal fin. Its upper jaw extends beyond the rear margin of the eye.  

It feeds almost exclusively on other fish. 

 

Black Crappie (Poxomis nigromaculatus): The color of this fish is silvery white with 

dark speckling across its sides and fins. The body is flat with large dorsal and anal 

fins.  The crappie’s mouth is larger and head is longer than most other sunfish. It 

feeds primarily on other small fish, small crustaceans, and insect larvae.  The fish 

prefers cool, clear lakes with little vegetation. It is often adversely affected by 

fluctuating water levels. 

 

Carp (Cyprinus carpio): The fish is brassy to yellow-colored and has large scales and 

two small barbels on each side of the mouth.  It has a large saw-toothed spine at the 

front of the long, single dorsal fin and anal fin. Carp are scavengers and bottom 

feeders.  It is an important biological control mechanism for midge flies.  

 

Threadfin shad (Dorosoma pretenense): The fish is dark slate gray to blue-black on top, 

and silvery on sides and bottom.  The dorsal fin has a long filament that extends to the 

rear of the fish when deflected. It is often a forage fish for predacious species.  It feeds 

on plankton and organic detritus at the lake bottom.  They have a high reproductive 

rate.  

 

Mosquitofish (Gambusia affinis): This fish is small; about 30-50 mm long.  It is present 

in most warm water habitats.  It consumes insect larvae and newborn young of other 

fish. It is a live-breeder with a high reproductive rate.  

 

 

Fathead minnow (Pimephales promelas): Fathead minnow 

feeds on detritus and algae on the bottom of lakes.  It consumes insects and larvae, 

including those of mosquitoes and midges, near the water surface.  Fathead minnows 

are food for most predacious fish.  Nesting habits involve the eggs being attached to 

the underside of an object that is situated somewhere above the lake bottom. 

 

Problem Identification 

 
Condition Possible cause 

Piping (gulping for air) Low dissolved oxygen 

Golden algae toxin 

Disease or parasites 

Lethargy Golden algae toxin 

Disease or parasites 

Nighttime mortality Low dissolved oxygen 

Daytime mortality Ammonia toxicity 
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In the event of a fish kill 

1. Remove dead fish as soon as possible. 

2. Freeze at least one intact (freshest) specimen for necropsy. 

3. Measure water temperature, oxygen, and pH. 

4. Collect sample for ammonia, hardness, heavy metals, and algae identification 
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Part 6: WATERFOWL IDENTIFICATION 

 

Ruddy duck 

Oxyura jamaicensis 

American coot 

Fulica americanas 

 
Mallard 

Anas platyrhynchos 

 
Canada goose 

Branta canadensis 

Northern pintail 

Anas acuta 

 
Northern shoveler 

Spatula clypeata 

Gadwall 

Mareca strepera 

American avocet 

Recurvirostra americana 

Bufflehead 

Bucephala albeola 

 
Red-breasted merganser 

Mergus serrator 

 
Green-winged teal 

Anas crecca  

 
Cinnamon teal 

Spatula cyanoptera  

Lesser scaup 

Aythya affinis 

Double- 

crested 

cormorant 
 

 

 

 

 
 

Phalacrocorax auritus 

White-winged scoter 

Melanitta deglandi 
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Part 7: MAINTENANCE 

 

This section can be completed when aeration, weed harvesting, or chemical application equipment is 

acquired and installed.  The following is provided for example only. 

 

 

Main Fountain/Aerator Maintenance 

 

The following presents the basic maintenance schedule for City staff. A qualified professional contractor 

should be used for  specific scheduled maintenance and major repairs. 

 

Task Frequency 

Leak check Daily 

Pump operation Daily 

Loose nuts or bolts Daily 

Grease fittings Monthly 

Pump rotation Weekly 

  

If maintenance requires the fountain/aerator to be shut down for an extended period of time, proper 

notifications should be made to necessary City personnel.  

 

Ancillary Diffuser System Maintenance 

 

Always reference the supplied manuals for specific operation and maintenance procedures.  The 

following are basic monthly maintenance steps: 

 

1. Verify system is depressurized. Remove endplate and filters. 

2. Inspect filters for rips tears, cuts, or brittleness, and excessive foreign matter. 

3. Clean satisfactory filters with compressed air. 

4. Check filter/muffler for compacted debris. If debris is present, flush or replace filter/muffler. 

5. Check o-ring for softness and flexibility. Replace hardened or brittle o-rings. 

6. Remove, inspect and clean muffler box. Check and replace worn gaskets. 

7. Replace muffler box and reinstall cleaned or replacement filters. 

 

 

Flushing the muffler assembly will remove dirt, particles, excess moisture, and oil that will cause the 

vanes to act sluggishly. Use only flushing solvent.   
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Vane Replacement 

 

Vanes should be replaced every 9 to 12 months. Replacement steps follow. 

 

1. Remove two end caps from 

front of muffler box. 

2. Tap and loosen muffler box. 

3. Remove six bolts holding end 

plate to body. 

4. Remove end plate. Do not 

remove rotor or loosen motor. 

5. Check vanes for free 

movement in and out of slots. 

Replace any vane with more 

than 50% extending past the vane slot. 

6. Remove vanes and clean both side with emery cloth. Clean end caps in same manner. 

7. Flush vanes, body, rotor, and end plat with cleaning solvent. 

8. Remove any solvent residue. 

9. Check all parts for scoring. Replace parts as necessary. 

10. Re-assemble. 
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Troubleshooting Chart 

 
 

Diffuser Heads and Air Distribution 

 

Diffusers should be removed each year and cleaned in a dilute alkaline solution to remove biofilm, 

followed by cleaning in a dilute hydrochloric acid solution to remove scale. Airlines (distribution) can be 

inspected during each lake monitoring trip by simply paying attention to the presence of any 

superfluous air bubbles rising in the water column where no diffuser head in stationed. These bubbles 

indicate a break or tear in the air line has occurred.   

 






