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1.0  Introduction 

The Horsham District Angling Club commissioned a fish biomass survey for Roosthole Pond 

and Birchenbridge Pond, including a water quality test for Birchenbridge Pond and a fish health 

check for Roosthole Pond. The surveys were conducted to assess fish populations and biomass 

in these waterbodies, focusing on species composition, growth rates, and overall health. These 

insights are crucial for understanding the ecological balance and ensuring sustainable fishery 

management practices. 

The surveys employed a combination of electrofishing and netting methods to collect 

representative data. At Birchenbridge Pond, which covers an area of 20,668 m² (2.07 ha.,5.11 

ac.) (Figure 1).  4.04% of the waterbody was sampled using electrofishing, and 8.28% was 

sampled through netting. Similarly, at Roosthole Pond, spanning 8,394 m² (0.84 ha., 2.07 ac.) 

(Figure 2) 1.96% of the total area was surveyed. The results provide an understanding of the 

fish population structure, including species-specific biomass, abundance, and growth trends. 

The water quality assessment conducted at Birchenbridge Pond serves as a critical analytical 

tool to evaluate whether the aquatic environment is in ecological balance. Specifically, the 

analysis aims to determine if the prevailing physicochemical conditions within the waterbody 

meet the necessary criteria to ensure the habitat remains suitable for fish.  
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Figure 1.  Birchenbridge Pond Site Map 
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Figure 2.  Roosthole Pond Site Map. 
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2.0  Birchenbridge Pond Survey Results  

2.1 Electrofishing Survey Birchenbridge Pond 

Birchenbridge Pond electrofishing survey data is shown in Table 1 below.  

Fish Number Species Weight (g) Length (cm) 

Electrofishing Survey 1 

1 Common Carp (Cyprinus carpio) 5000 64 

2 Common Carp (C. carpio) 4400 58 

3 Bream (Abramis brama) 650 34 

4 Bream (A. brama) 2500 48 

5 Pike (Esox Lucius) 420 40.5 

6 Pike (E. Lucius) 450 41.5 

7 Pike (E. Lucius) 270 35 

8 Pike (E. Lucius) 480 40 

9 Pike (E. Lucius) 2500 62 

10 Pike (E. Lucius) 207 32.8 

11 Pike (E. Lucius) 317 37 

12 Pike (E. Lucius) 3400 70 

13 Perch (Perca fluviatiils) 10 <5 

14 Bream (A. brama) 132 17 

15 Perch (P. fluviatilis) 16 11 

16 Pike (E. Lucius) 396 40 

17 Common Carp (C. carpio) 5300 63 

Electrofishing Survey 2 

18 Pike (E. Lucius) 234 34 

19 Pike (E. Lucius) 230 36 

20 Tench (Tinca tinca) 1130 41.5 

21 Bream (A. brama) 1900 47.5 

22 Tench (T. tinca) 1176 42 

23 Pike (E. Lucius) 1200 46 

24 Perch (P. fluviatilis) 1800 38 

25 Pike (E. Lucius) 378 37 

26 Bream (A. brama) 2100 45.5 

Electrofishing Survey 3 

27 Pike (E. Lucius) 300 35 

28 Tench (T. tinca) 769 36 

29 Perch (P. fluviatilis) 27 12 

30 Bream (A. brama) 120 18 

31 Perch (P. fluviatilis) 51 11 

32 Pike (E. Lucius) 294 35 

Table 1.  Birchenbridge electrofishing survey results  
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2.2 Netting Data Birchenbridge 

Birchenbridge Pond netting survey data is shown in Table 2 below. 

Fish number Species Weight (g) Length (cm) 

1 Pike (E. Lucius) 159 29 

2 Bream (A. brama) 79 17 

3 Bream (A. brama) 69 16 

4 Pike (E. Lucius) 201 31 

5 Pike (E. Lucius) 382 38 

6 Bream (A. brama) 8 13 

7 Bream (A. brama) 41 14.5 

8 Bream (A. brama) 2300 45.5 

9 Pike (E. Lucius) 3100 70 

10 Bream (A. brama) 130 20 

11 Bream (A. brama) 76 17 

12 Bream (A. brama) 52 17 

13 Bream (A. brama) 86 19 

14 Bream (A. brama) 108 19 

15 Bream (A. brama) 35 19 

16 Roach (Rutilus rutilus) 80 18 

17 Bream (A. brama) 80 18 

18 Tench (T. tinca) 1031 40 

19 Bream (A. brama) 79 18.5 

20 Roach (R. rutilus) 43 12.5 

21 Bream (A. brama) 94 18 

22 Roach (R. rutilus) 74 16 

23 Pike (E. Lucius) 415 40 

24 Pike (E. Lucius) 450 40 

25 Pike (E. Lucius) 212 31 

26 Bream (A. brama) 227 24 

27 Roach (R. rutilus) 102 18 

28 Pike (E. Lucius) 322 37 

29 Perch (P. fluviatilis) 39 13 

30 Perch (P. fluviatilis) 24 11 

Table 2.  Birchenbridge netting survey results  
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3.0  Survey Analysis 

3.1 Biomass and Abundance  

The biomass and abundance of Birchenbridge Pond is displayed in Table 3 below.  

Total Biomass (Electrofishing) 38.16 Kg 

Total Biomass (Netting) 10.10 Kg 

Extrapolated Biomass (Electrofishing) 945.60 Kg 

Extrapolated Biomass (Netting) 202.00 Kg 

Total Abundance (Electrofishing)  32 Fish 

Total Abundance (Netting) 30 Fish 

Extrapolated Abundance (Electrofishing) 793 Fish  

Extrapolated Abundance (Netting) 600 Fish  

Table 3.  Fish Biomass survey of Birchenbridge Fishery   

3.2 Length-Weight Relationships: 

The k-value, also known as the Condition Factor (CF), is a commonly used metric in fisheries 

biology to assess the health, well-being, and physical condition of a fish. It provides insight 

into whether a fish is "plump" and healthy or "thin" and potentially stressed. The condition 

factor evaluates the relationship between a fish's weight and its length. 

A high k-value usually indicates a fish in good condition with adequate fat reserves, suggesting 

that it is in a healthy environment with sufficient food availability. Alternatively, a low k-value 

may indicate poor nutrition, stress, or other environmental factors negatively affecting the fish.  

3.3 Le Cren’s Condition Factor  

𝐾𝐿𝑒𝐶𝑟𝑒𝑛 =
𝑤

𝑎𝐿𝑏
 

Le Cren’s condition factor is used where there is large enough sample size for non-isometric 

growth pattern species  

• K = 1 growth rates are natural  

• K = > 1 growth rate is above the natural usual  

• K = < 1 growth rate is below the natural usual  

Breem (A. brama): Klecren = 1.07  

Pike (E. Lucius): Klecren = 1.01    

These results indicate that the population of pike (E. Lucius) are close to their natural growth 

rates and are growing nominally.  

Bream (A. brama) has a slightly elevated K value, indicating that they are growing slightly 

faster than in natural conditions.  
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3.4 Fulton's K 

Fulton's K is a mathematical formula used to assess the condition of a fish. It compares the 

weight of a fish to its length, providing an indication of its overall health and nutritional status. 

A higher K value generally suggests a healthier fish with more body reserves. 

𝑘𝑐 = 100 ×
𝑊

𝐿3
 

Table 4 below displays Fulton’s K value for each species that does not have a large enough 

sample size for Le Cren’s condition factor.   

Species Average Fulton K value Nominal value  

Roach (R. rutilus) 1.78 1 

Carp (C. carpio) 2.09 1.8-2.2  

Perch (P. fluviatilis) 2.44 1 

Tench (T. tinca) 1.61 1 

Table 4.  Fulton K value for each fish species surveyed at Birchenbridge pond (Eljasik, et al 2022)   

Carp was found to be within nominal range for growth rates. All other fish species are growing 

above the expected natural growth rate. 
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4.0  Roosthole Netting Survey Results  

The netting survey results for Roosthole Pond are shown in Table 5 below.  

Fish 

number 

Species Weight (g) Length (cm) Fulton K value 

1 Pike (E. Lucius) 987 43 1.24 

2 Mirror Carp (C. carpio) 4900 54 3.11 

3 Mirror Carp (C. carpio) 3300 48 2.98 

4 Pike (E. Lucius) 1700 51 1.28 

5 Pike (E. Lucius) 182 29.5 0.71 

6 Common Carp (C. carpio) 4700 60.5 2.12 

7 Mirror Carp (C. carpio) 4800 59 2.34 

8 Mirror Carp (C. carpio) 3100 47 2.99 

9 Pike (E. Lucius) 622 43.5 0.76 

10 Pike (E. Lucius) 240 33 0.67 

11 Pike (E. Lucius) 1700 54 1.08 

12 Common Carp (C. carpio) 4100 58 2.10 

13 Common Carp (C. carpio) 3600 58 1.85 

14 Roach (R. rutilus) 97 19 1.41 

15 Roach (R. rutilus) 126 20 1.58 

16 Roach (R. rutilus) 40 14 1.46 

17 Common Carp (C. carpio) 4800 58 2.46 

18 Mirror Carp (C. carpio) 5900 54 3.75 

19 Mirror Carp (C. carpio) 5200 62 2.18 

20 Pike (E. Lucius) 636 43 0.80 

21 Mirror Carp (C. carpio) 4600 55 2.76 

22 Mirror Carp (C. carpio) 5100 54 3.24 

23 Common Carp (C. carpio) 3500 51 2.64 

24 Roach (R. rutilus) 56 9 7.68 

25 Roach (R. rutilus)  58 9 7.96 

26 Roach (R. rutilus) 87 13.5 3.54 

27 Roach (R. rutilus)  142 19 2.07 

28 Roach (R. rutilus) 132 17 2.69 

29 Roach (R. rutilus) 98 15.5 2.63 

30 Roach (R. rutilus) 91 14 3.32 

Table 5.  Roosthole netting results  

An average Fulton K value was calculated, excluding fish that are too young for an accurate 

assessment. The results are presented in Table 6. 

Species Average Fulton K value  Nominal value  

Carp (C. carpio) 2.66 1.8-2.2  

Pike (E. Lucius) 0.93 0.63  

Roach (R. rutilus) 2.3 1 

Table 6.  Average Fulton K value for Roosthole (Eljasik, et al 2022; Moslemi-Aqdam et al., 2014) 
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Table 6 results indicate that all fish species are growing faster than their natural nominal rate.  
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5.0  Discussion  

The fish biomass survey and health assessment conducted at Birchenbridge Pond and 

Roosthole Pond provide valuable insights into the fish populations and overall ecological 

conditions of these waterbodies. The results highlight several important aspects of species 

composition, growth rates, and health metrics, which are critical for informed fishery 

management. 

5.1 Species Composition and Biomass 

The surveys revealed a diverse fish population in both waterbodies; Common Carp (C. carpio), 

Mirror Carp (C. carpio), Pike (E. Lucius), Bream (A. brama) Tench (T. tinca), Roach (R. 

rutilus) and Perch (P. fluviatilis). Birchenbridge Pond displayed a higher total biomass, 

particularly when extrapolated from the electrofishing data, which estimated 945.6 kg of fish 

compared to 202.0 kg from netting. This disparity suggests that electrofishing captured a more 

representative snapshot of the fish population.  

5.2 Growth Rates and Condition Factors 

The condition factor analyses, using both Le Cren’s and Fulton’s K values, indicate healthy 

fish populations with growth rates that exceed nominal natural levels. 

 At Birchenbridge Pond: 

• Pike (E. lucius) showed a condition factor (K) close to 1, indicating natural growth 

rates. 

• Bream (A. brama) had a slightly elevated K value (1.07), suggesting faster-than-usual 

growth. 

At Roosthole Pond, growth rates were more pronounced: 

• Carp (C. carpio) displayed an average Fulton K of 2.66, exceeding the nominal range 

of 1.8–2.2. 

• Roach (R. rutilus) exhibited an average K value of 2.3, significantly above the natural 

level. 

• Pike (E. lucius) had a relatively low average K value (0.93), though still within a 

healthy range for the species. 

These findings suggest favourable environmental conditions, particularly for Carp (C. carpio) 

and Roach (R. rutilus), likely due to ample food availability. 
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6.0  Water Quality Overview  

A brief overview of the significant chemical parameters is given below. Each of the parameters 

is explained in terms of its effect on fish that sit at the top of the aquatic food chain, rather than 

as a key indicator.  Fish are considered important under the Water Framework Directive (WFD) 

to assess the ecological standard of a body of water. 

It perhaps should be noted that coarse fish such as Carp (Cyprinus carpio) along with other 

cyprinid fish can and will flourish in nutrient enriched conditions (eutrophication) so conditions 

that support a healthy fish community often also support communities of invasive algae. 

6.1 pH 

When analysts measure pH, they are determining the relative concentration of hydrogen ions. 

In a waterbody, the water’s pH is affected by its age and the chemicals discharged by local 

communities, agriculture and industries. Most waterbodies are basic (alkaline) when they are 

first formed and become more acidic with time due to the build-up of organic materials. As 

organic substances decay, carbon dioxide (CO2) forms and combines with water to produce a 

weak acid.    

This weak acid is called "carbonic" acid. The formation of large amounts of carbonic acid will 

lower the water’s pH.  

The effect pH has on fish is slightly complicated by the synergistic effect it may have on other 

chemicals and compounds. For example, when acidic water meets certain chemicals and 

metals, they often become more toxic than normal. 

6.2 Phosphates  

Phosphorus is important for plant and animal growth. Phosphates are found in nearly all 

fertilisers which are washed from farm soils into nearby waterways at times of heavy rain. 

Whilst phosphate is unlikely to ever be at a level that will be toxic to freshwater fish, it does 

have a large part to play in eutrophication of our freshwaters along with nitrates. The effects of 

varying levels are illustrated in Table 7  
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Amount of total phosphate-phosphorus Effects 

0.01-0.03 mg/L Amount of phosphate-phosphorus in most uncontaminated lakes 

0.025 mg/L Accelerates the eutrophication process in lakes 

0.1 mg/L Recommended maximum for rivers and streams  

Table 7.   Effects of varying levels of phosphorus/phosphates 

6.3 Nitrogen Cycle & the breakdown of Ammonia 

Nitrogen makes up about 80% of the air we breathe. As an essential protein component, it is 

found in the cells of all living things. Inorganic nitrogen may exist in its ‘free’ state as a gas, 

or as nitrites, nitrates or ammonia; organic nitrogen is found in proteins and other compounds, 

it is recycled continually by plants and animals; this natural process is known as the ‘Nitrogen 

Cycle’. 

Before specifically considering ammonia, an understanding of this important cycle should be 

gained. An overview of the nitrogen cycle in soil or aquatic environments is shown in Figure 

3 below.  At any one time a substantial proportion of the total fixed nitrogen will be locked up 

in the biomass or in the dead remains of organisms (shown collectively as “organic matter”).  
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Figure 3. The Nitrogen Cycle.   

The only nitrogen available to support new growth will be that which is supplied by nitrogen 

fixation from the atmosphere or by the release of ammonium or simple organic nitrogen 

compounds through the decomposition of organic matter. Some of other stages in this cycle 

are mediated by specialised groups of micro-organisms. 

6.4 Ammonia 

Ammonia is toxic to fish and aquatic organisms, even in very low concentrations. Ammonia 

levels greater than 0.1mg/L often indicates some degree of organic pollution. 

The danger ammonia poses for fish depends on the water’s temperature and pH, along with the 

dissolved oxygen (DO) and carbon dioxide levels (CO2). The higher the pH and the warmer 

the temperature, the more toxic the ammonia becomes. It is also much more toxic to fish and 

aquatic life when water contains very little DO and CO2. The effects of varying levels of 

ammonia are described in Table 8. 

Un-ionised Ammonia – NH3 Effects to Fish 

0.06 mg/L Fish may suffer gill damage 

0.2 mg/L Sensitive fishlike trout and salmon begin to die 

2.0 mg/L Ammonia tolerant fishlike carp begin to die 

Table 8.   Effects of ammonia on fish 
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6.5 Nitrite 

Nitrite is an intermediate product in the breakdown of ammonia to nitrate (nitrification). High 

nitrite levels in freshwater cause a serious condition known as brown blood disease in fish.    

Nitrite levels greater than 0.60 mg/L or 10 times higher than the toxic threshold for un-ionised 

ammonia is toxic to fish.  Nitrite can be toxic to fish at levels above 0.03 mg/L.   

The action of nitrifying bacteria uses CO2 as their source of carbon to synthesise organic 

compounds.  Organisms of this sort are termed chemoautotrophs. They gain their energy by 

chemical oxidations (chemo-) and they are autotrophs (self-feeders) because they do not 

depend on preformed organic matter.  

Nitrifying bacteria are found in most waters of moderate pH but are not active in highly acidic 

water.  

They are almost always found as mixed-species communities (consortia) because some of them 

are specialised to convert ammonium to nitrite (NO2
-) (Nitrosomonas) while others convert 

nitrite to nitrate (NO3
-) (Nitrobacter). So, in fact, the accumulation of nitrite inhibits 

Nitrosomonas, so it depends on Nitrobacter to convert this to nitrate, whereas Nitrobacter 

depends on Nitrosomonas to generate nitrite. 

The nitrifying bacteria have some important environmental consequences, for example more 

plants and micro-organisms absorb either nitrate or ammonium. However, the process of 

nitrification has some undesirable consequences. The ammonium ion (NH4
+) has a positive 

charge and so is readily adsorbed onto the negatively charged clay colloids and organic matter. 

In contrast, the negatively charged nitrate ion is not held on soil particles and so can be washed 

down the soil profile - the process termed leaching. In this way, valuable nitrogen can be lost 

from the soil, reducing the soil fertility. The nitrates can then accumulate in groundwater, and 

other waters adding to their eutrophic nature.  

6.6 Nitrate 

Nitrate is a major ingredient of farm fertiliser and when it rains, varying amounts of nitrate is 

washed from the farmland into nearby waterways. However, nitrates may also enter waterways 

from sources such as leaking septic tanks and cesspools. 



 

 

19 

 

A.G.A Group 

Horsham District Anglian Club, Fish 

Survey and Health Check Project 

Number CP2425-117 

  
Nitrates are also formed naturally by the action of bacteria on ammonia and nitrogen-containing 

compounds such as nitrite. Nitrate is not likely to be found at levels toxic to fish in natural or 

semi natural freshwater fishery environments. 

6.7 Total Organic Carbon  

Total Organic Carbon (TOC) is an important parameter in assessing water quality and its 

impact on fish health and the aquatic environment generally. TOC measures the amount of 

carbon found in organic compounds within the water. Elevated TOC levels can significantly 

impact aquatic ecosystems, as TOC serves as a source of carbon and energy for 

microorganisms, driving the decomposition of organic matter and influencing nutrient cycling. 

Organic carbon decomposition releases nutrients such as nitrogen and phosphorus back into 

the water, affecting nutrient availability and potentially leading to imbalances. High TOC 

levels are often associated with eutrophication, a process where nutrient over-enrichment 

stimulates excessive plant and algal growth, depleting oxygen levels and harming aquatic life. 

Although there are no strict safety limits for TOC, a euphotic waterbody, which is characterised 

by high biological productivity, typically has TOC levels ranging from 3 mg/L to 12 mg/L. In 

contrast, recommended levels of TOC in a waterbody are around 0.5 mg/L. Elevated TOC 

levels indicate higher organic matter content, which can lead to increased biological oxygen 

demand (BOD) and chemical oxygen demand (COD), straining the oxygen available for fish 

and other aquatic organisms. 

TOC also interacts with other water quality parameters, such as pH and alkalinity, influencing 

their stability and buffering capacity.  

These interactions are crucial for understanding the overall health of the aquatic ecosystem. 

TOC levels can vary seasonally and spatially, influenced by land use, climate, and hydrological 

conditions. Thus, long-term monitoring is essential to capture these variations and identify 

trends over time. 
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7.0  Water Quality Results  

Water quality samples were collected from Birchenbridge Pond on 8th January 2025, received 

on 9th January 2025, and fully analysed on the 12th February 2025. The results of the analysis 

are presented in Table 9 below. 

Parameter Unit Result 

pH pH  6.25 

Total Organic Carbon  mg/L 10 

Phosphate as P mg/L <0.023 

Ammoniacal Nitrogen as NH3-N  mg/L 0.048  

Ammonia Un-ionised as NH3 mg/L 0 

Ammonium as NH4+ mg/L 0.04 

Nitrate as (NO3-N) mg/L 4.845 

Nitrite as N (NO2-N) mg/L 0.327 

Table 9.  Water quality parameters and results for Birchenbridge Pond, 8th January 2025 

7.1 pH  

The ideal pH range for is between 6.5 and 8.5. Over time, waterbodies tend to become more 

acidic due to the accumulation of organic material, which lowers the pH. The recorded pH for 

the site is 6.25, placing the waterbody in a slightly acidic state, while a value of 6.25 is not 

greatly concerning in terms of fish health, additional stocking of fish may reduce pH, creating 

an unsuitable environment and reducing the productivity of the fishery.   

7.2 Phosphate 

Elevated phosphate concentrations can lead waterbodies into a eutrophic state. Eutrophication 

can severely threaten aquatic ecosystems. This eutrophication can include oxygen depletion 

due to the increased decomposition of organic matter, which may result in a loss of fish 

populations. The total phosphate concentration for the site is <0.023mg/L, indicating low 

phosphate loading and is not a current cause of concern.  

7.3 Nitrogen 

Total oxidised nitrogen (NOₓ-N) is the sum of the concentrations of nitrate, nitrite, and 

ammoniacal nitrogen. 

7.3.1 Nitrate (NO₃) 

For many freshwater systems, nitrate levels should be kept below 1 mg/L to protect sensitive 

species, such as salmonids. Concentrations above 10 mg/L can cause eutrophication in 

waterbodies, although nitrate alone is unlikely to harm non-sensitive fish species.  
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The World Health Organisation (WHO) recommends a maximum nitrate concentration of 50 

mg/L in drinking water. The nitrate levels recorded for the waterbody is 4.85 mg/L which is a 

moderate concentration and is no current cause of concern. 

7.3.2 Nitrite (NO₂) 

Nitrite is toxic to aquatic organisms, even at low concentrations. Ideally, nitrite levels should 

be kept below 0.1 mg/L for many freshwater species. Acute toxicity can occur at levels as low 

as 0.2 mg/L, and concentrations above 1 mg/L can be lethal. The recorded nitrite level in the 

waterbody is 0.327 mg/L, which is a moderately elevated value that may impact fish health and 

overall fishery productivity.  

7.3.3 Ammoniacal nitrogen as NH3-N  

Ammoniacal nitrogen, which represents the combined measure of un-ionised ammonia and 

ammonium, was recorded at 0.048 mg/L. This value falls within the typical range and is not a 

cause of concern. 

7.3.4 Un-ionised Ammonia (NH₃-N) 

Un-ionised ammonia should ideally be kept below 0.02 mg/L to protect sensitive aquatic life. 

Concentrations above 0.1 mg/L can be harmful or lethal, depending on pH and temperature 

(see Table 3). The NH₃-N levels recorded in the waterbody were recorded at 0 mg/L which is 

ideal in terms of fish health. 

7.3.5 Ammonium (NH₄⁺) 

While ammonium, is less toxic than un-ionised ammonia, elevated concentrations can still 

impact aquatic ecosystems by contributing to nutrient loading and promoting eutrophication. 

Concentrations below 0.5 mg/L are generally considered acceptable. Elevated concentrations, 

particularly above 1 mg/L, can contribute to nutrient imbalances. The ammonium levels 

recorded in the waterbody were recorded at 0.04 mg/L, this value falls within the acceptable 

range and is not a current cause of concern.   

7.4 Total Organic Carbon (TOC) 

In a euphotic waterbody, characterised by high biological productivity, TOC typically ranges 

from 3 mg/L to 12 mg/L. Recommended TOC levels for waterbodies are around 0.5 mg/L. The 

TOC concentration in waterbody were recorded at 10mg/L indicating elevated biological 

productivity and placing the waterbody in a euphotic state.  
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8.0  Discussion  

The water quality results at Birchenbridge Pond present a mixed outlook for fish health. On the 

positive side, low phosphate levels (<0.023 mg/L) and acceptable concentrations of 

ammoniacal nitrogen (0.048 mg/L) and un-ionised ammonia (0 mg/L) indicate a stable 

environment that can support healthy fish populations.  

However, potential concerns arise due to the slightly acidic pH (6.25), which lies below the 

optimal range of 6.5–8.5 and may impose stress on pH-sensitive fish species. Furthermore, the 

elevated nitrite concentration (0.327 mg/L), which exceeds the recommended threshold of 0.1 

mg/L for freshwater species, poses a risk of toxicity. While the current conditions do not 

indicate an immediate threat, proactive treatment is recommended to reduce the risk of blue 

green algal blooms and elevated nitrite toxicity.  
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9.0  Management  

9.1 AquaBio  

Elevated nitrate levels often indicate an imbalanced and eutrophic aquatic system, typically 

caused by poor-quality hydro-soil. To address this issue at its source, Lake Aid AquaBio is 

recommended for restoring ecological balance by improving hydro-soil conditions. The 

treatment involves an initial application of two 1000kg doses per hectare over winter, followed 

by an annual dosage of 1000kg per hectare. The two waterbodies surrounded by woodland, leaf 

litter contributes to organic decay, increased silt, and nutrient loading. AquaBio helps stabilise 

these conditions by fostering nitrifying bacteria that convert harmful nitrite into less toxic 

nitrate. By enhancing natural biological processes, AquaBio mitigates nitrite impact and 

supports a healthier aquatic ecosystem. Refer to Appendix 2 for an information poster on 

AquaBio. 

9.2 Baiting Management 

A recent study in fisheries management by Imbert et al (2025) found that excessive baiting can 

have significant ecological consequences, by increasing nutrient concentrations in waterbodies. 

To mitigate these impacts, fisheries should implement measures to control bait input. Clear 

signage should be installed to inform anglers that over-baiting or disposing of unwanted bait 

into the waterbody, negatively affects water quality. By raising awareness and promoting 

responsible baiting practices, the fisheries can help maintain a balanced ecosystem and sustain 

angling success. 

9.3 Bacterius  

Treating a waterbody that is out of biological and physiochemical equilibrium with beneficial 

bacteria can have significant positive impacts on its overall health and water quality. At AGA 

we trust in a leading product from North America called Bacterius™. The health of a waterbody 

can be compared to the human gut biome, whereby there is an interdependence of the health of 

the individual with the quality of good bacteria within the individual’s system.  

However, treating with beneficial bacteria should be part of a comprehensive waterbody 

management strategy that considers other factors such as nutrient control, aeration, and habitat 

restoration to achieve long-term success. The strain of bacteria is dependant of the goals and 

objectives of the management plan. AGA regularly uses five different types (species) of 

bacteria in terms of mixes, blends and time of application.  An information sheet is attached as 

Appendix 3. Here are the key improvements that such treatment can bring.  
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 1. Improved Water Clarity: Beneficial bacteria can help break down suspended organic matter, 

such as algae and dead plant material, which contributes to water turbidity. By reducing these 

particles, water clarity improves, allowing more light to penetrate deeper into the water column. 

This benefits aquatic plants, which in turn can help stabilise the ecosystem by providing habitat 

and oxygen production. 

 2. Reduction in Nutrient Levels: Beneficial bacteria can consume excess nutrients like nitrogen 

and phosphorus, which often lead to water quality issues. In waterbodies with nutrient 

imbalances, these nutrients can fuel the growth of harmful algae and aquatic weeds. By 

reducing nutrient levels, beneficial bacteria can help control algal blooms and maintain a more 

balanced aquatic ecosystem.  

3. Enhanced Oxygen Levels: Aeration and the breakdown of organic matter by beneficial 

bacteria can increase dissolved oxygen levels in the water. Adequate oxygen is essential for 

fish and other aquatic organisms to thrive. In a waterbody out of equilibrium, low oxygen levels 

can lead to fish kills and other ecological problems. Beneficial bacteria play a role in stabilising 

oxygen concentrations.  

4. Reduction in Odours and Muck Accumulation: Beneficial bacteria can break down organic 

sludge and sediments that accumulate at the waterbody bottom. These sediments often release 

foul-smelling gases like hydrogen sulphide when they decompose anaerobically. By promoting 

aerobic decomposition through the activity of beneficial bacteria, these odours can be reduced, 

and the waterbodies bottom sediments can be less mucky.  

5. Restoration of Biological Equilibrium: Beneficial bacteria can help establish a more 

balanced and diverse microbial community in the waterbody. This, in turn, can support the 

entire food web. As nutrient levels are reduced and water quality improves, native species may 

return, and the waterbodies’ biological equilibrium can be restored. This is essential for the 

long-term health of the waterbody ecosystem.  

6. Algal Bloom Control: Many harmful algal blooms are fuelled by excess nutrients and low 

oxygen levels. Beneficial bacteria can help mitigate these blooms by reducing nutrient 

availability and promoting the competition of beneficial microorganisms with harmful algae 

for resources. This can lead to a reduction in the frequency and severity of algal blooms.  
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7. Enhanced Resilience to Environmental Changes: A waterbody brought into biological and 

physiochemical equilibrium through beneficial bacteria treatment is generally more resilient to 

environmental changes. It can better withstand natural fluctuations in nutrient inputs, 

temperature, and other factors without experiencing drastic water quality issues. It is important 

to note that the effectiveness of beneficial bacteria treatment can vary based on several factors, 

including the specific bacterial strains used, the waterbodies size and conditions, and the 

ongoing management practices. Regular monitoring and maintenance are typically necessary 

to sustain the improvements achieved through bacterial treatment and to adapt to changing 

environmental conditions. 

We recommend applying Bacterius following an initial treatment with AquaBio and a water 

quality test to assess its suitability as a management strategy for the fisheries. This approach 

ensures that Bacterius is used effectively.  

9.4 Bio X  

Overgrowth of filamentous algae (blanket weed) and blue-green algae (BGA) Cyanobacteria 

has historically been carried out using ‘cereal’ straw, in particular that of barley. The effect is 

not fully understood, it is believed that the straw omits hydrogen peroxide and lignin which act 

as an organic algaecide. The application of barley straw can be a laborious and time-consuming 

process; however, alternatives are available such as Lake Aid Bio X. This product is 

commercially available and is a barley straw extract. It has the same inhibiting effect on the 

growth of algae with lignin being the active ingredient, without the labour-intensive process of 

introducing and removing large quantities of barley straw. Barley straw can be very effective 

in some waterbodies but conversely have little effect in others.  

As a general rule barley straw concentrate such as Lake Aid Bio X does not work where 

traditional applications of barley straw fail to control algae. The product seems to be affected 

by a host of environmental factors such as high pH which is considered to affect the way the 

inhibiting chemicals lignin are broken down from the straw. A product leaflet is shown as 

Appendix 4. We recommend applying Lake Aid Bio X following an initial treatment with 

AquaBio and a water quality test to assess its suitability as a management strategy for the 

fishery. This approach ensures that Lake Aid Bio X is used effectively.  

9.5 Further testing  

AGA Group Consultancy recommends annual testing of waterbodies to assess whether 

chemical parameters, such as pH and nitrite, exceed safe limits for fish.  
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If treatments are applied, regular testing also helps evaluate their effectiveness and determine 

whether adjustments to management strategies are necessary. 

9.6 Conclusion 

The fish biomass surveys, and water quality test provide valuable data for the sustainable 

management of Birchenbridge Pond and Roosthole Pond. While both waterbodies support 

healthy and diverse fish populations, the slightly acidic pH and elevated nitrite levels at 

Birchenbridge Pond, highlight the need for monitoring and proactive management. By 

addressing these challenges, the Horsham District Angling Club can ensure the continued 

ecological health and productivity of these fisheries. 
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Appendix 1:  Roosthole Health check   
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Appendix 2:   Lake Aid AquaBio  
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Appendix 3:  Bacterius  
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Appendix 4:  Bio-X  
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