Table 1:

Multiparameter field data collected at Century Farms – November 2004

Data collected 11/2/2004, 1:00-2:00 pm – After heavy rain event (>0.5 inches)
Site
Temperature

(in celsius)
Salinity

(ppt) 
pH
Conductivity

(microsiemens/CM)
Turbidity

(degrees)
Dissolved Oxygen

(mg/L)

  E Erb Farm Ct.
12 
0.0
7.4
0.37
1.0 to 2.0
9.9

     Catch Basin 1
11.5
0.0
7.4
0.17
1 to 0, low
10.6

     Catch Basin 2
12
0.0
7.3
0.64
<1
6.6

     Catch Basin 3
14
0.0
7.3
0.57
1.0
6.7

Data collected 11/12/2004, 1:00-2:30 pm – No precipitation for 7 days preceding data collection
Site
Temperature

(in celsius)
Salinity

(ppt) 
pH
Conductivity

(microsiemens/CM)
Turbidity

(degrees)
Dissolved Oxygen

(mg/L)

  E Erb Farm Ct.
8
0.0
7.1
0.67
2.9
9.1

     Catch Basin 1
11.4
0.0
7.6
0.33
0
7.9

     Catch Basin 2
10
0.0
7.4
1.1
4
6.9

     Catch Basin 3
9
0.1
7.5
1.2
0
9.7

     Pond 1
8
0.0
7.5
0.56
2
10.5

     Pond 2
7
0.0
7.4
0.50
2
11.6

CENTURY FARMS HOMEOWNERS ASSOCIATION

POND WATER QUALITY ANALYSIS AND RECOMMENDATIONS

DECEMBER 2004

1.0 Introduction

Raisanen and Associates, Inc. (RAI) was retained by Century Farms Homeowners Association to analyze critical water quality parameters for the pond system within the Century Farms subdivision in Naperville, Illinois.

The analysis was conducted in order to provide baseline data in developing a course of action to improve the aquatic resources at Century Farms, particularly the Erb Farm Court pond, which has been plagued with algae blooms and offensive odors for several years, according to the Century Farms Homeowners Association. The current pond management regime, which includes aeration of the pond, algae treatment with copper products, and herbicide treatment of aquatic weeds has had limited effectiveness, as the algae is only temporarily controlled, and significant blooms re-occur frequently (communications with the Century Farms Homeowners Association). 

The purpose of this study was to analze possible causes of excessive algae blooms, odors, and poor aesthetics in a small retention pond located at the end of Erb Farm Court in Century Farms Subdivision in Naperville, Illinois. These problems were not being alleviated by the current pond maintenance program. RAI hypothesized that high phosphorus levels or nitrogen levels in the pond system, particularly the Erb Farm Court pond, were a potential cause of algae blooms in the Erb Farm Court pond.

The data collection methods, results and recommendations for further action are discussed in this report.

2.0 Methods:
The sample locations were chosen on the basis of potential effects on the Erb Farm Court pond. Figure 1 depicts the sample locations. The locations included three settlement basins (West catch basin (CB#1), Central catch basin (CB#2) and East catch basin(CB#3)) collecting off-site and on site runoff from storm sewers to the north of the first large pond in the chain, within the pond itself (Pond 1), a smaller pond to the west downstream of the first pond (Pond 2), and Erb Farm Court pond itself, at the downstream end of the pond chain. All locations are within the watershed of Erb Farm Court Pond.

RAI collected standard samples for laboratory analysis and on-site analysis at a total of 9 sample locations within Century Farms. Figure 1 shows the location of the sampling points within the pond system at Century Farms. RAI collected samples from the upper part of the water column at 6 locations, and from the bottom sediment at 3 locations (Pond 1, Pond 2 and Erb Farm Court pond) in order to determine the potential influence of in-pond sediment sources on water quality parameters. One week was allowed to elapse after rainfall prior to sample collection in order to rule out rainfall surface runoff effects on the pond system.

Collection methods for laboratory analysis samples followed American Society of Testing and Materials (ASTM standards). Appendix C contains the collection times, methods, lab results and chain of custody.

A clean, previously unused collection jar was utilized to collect water and/or bottom sediment at each sampling location to avoid cross contamination between sites. Contents of the collection jar were transferred to laboratory sampling containers as appropriate to test for the sample parameters. Water was collected from the top 12 inches of the water column, and bottom sediments were collected from the top 6” of the bottom sediment, as this has the most direct influence on the water column located above the sediment.

The chemical water/sediment parameters tested for included total phosphorus, total Kjehldahl nitrogen, sodium and chloride. Phosphorus is a vital nutrient needed for plant and algae growth; typically levels of phosphorus in excess of 30-50 micrograms per liter of water (0.03 to 0.05 milligrams/liter) indicate high levels of this nutrient in natural pond systems, leading to high levels of algae or rooted plant growth. Kjehldahl nitrogen is the total of organic nitrogen (from plants and other decaying organic matter) and ammonium nitrogen. High levels of Kjehldahl nitrogen are an indicator of water contamination from off-site nitrogen sources such as septic leakage and/or heavy fertilizer applications. High nitrogen levels can also contribute to algal and aquatic plant growth. High chloride levels and sodium levels indicate septic contamination, potential industrial contamination, or effect of runoff from roads, especially those that use road salt for de-icing.

In order to capture potential influences of off-site runoff during a typical rain event, four water samples were collected on November 2, 2004, 24 hours after a significant rainfall event. During the 24 hours preceding sample collection, between 0.75 and 1.3 inches of rain fell on the region according to data from the National Weather Service (NOAA). Samples were collected in three collection basins that receive runoff from on and off site storm sewers north of the pond system. Additionally, the pond at Erb Farm Court was sampled to determine if off-site runoff from rain events was influencing the levels of sample parameters.

In addition to collecting lab samples, RAI conducted field testing of the water (on-site analysis) with a multiparameter electronic sensing device (Horiba Model U10) that measures water temperature, salinity, pH, conductivity, turbidity, and dissolved oxygen. 

Temperature is important in determining thermal pollution effects from pavement run-off and impacts the amount of soluble material that can be carried by the water. 

Salinity is a measure (in parts per thousand) of the amount of sodium chloride in the water. This is usually influenced in the Upper Midwest by road salting and discharges of softened water. High levels are harmful to native plants and fish. 

Relative acidity is measured by pH; typical lakes in the region have pH ranges between 7 and 8.5, ranging from neutral to somewhat hard, being influenced by carbonates and limestone in the soil that tend to buffer the acidity of the rainfall. The pH has a potential of being lowered excessively during and immediately after rainfall if the waterbody is mainly influenced by surface runoff. This can impact survival of amphibians and fish. High pH (>9) can result in release of phosphorus from the bottom sediment, thus promoting algal growth, and may be toxic to aquatic life (Lake County, Illinois, 2000).  

Conductivity is the relative ability of water to carry an electrical current. Elevated conductivity  is an indicator of increased amounts of dissolved ions such as salts or metals in the water, as high amounts of these tend to carry electrical current. Increased levels of conductivity after a rainfall, or over a sampling period of several years, indicate potential degradation of water quality.

Turbidity is a measure of the relative clarity of the water. It is influenced by sediments, suspended solids in the water, and by high levels of planktonic (microscopic organisms). Normally off-site erosion and elevated nutrient levels in ponds contribute to increased turbidity. Turbidity may also increase after rainfall due to increased levels of sedimentation and suspended solids. 

Dissolved oxygen is an important parameter as it governs the ability of water to support animal life. A minimum level of dissolved oxygen to support fish is 5 mg/l. Dissolved oxygen levels typically are reduced in waterbodies with high levels of organic pollution or decaying algae, plant or animal matter. 

3. Results and Discussion:

3.1 Data collection and visual observations:

Mr. Scott Brejcha and Mr. Joshua Skolnick of RAI visited Century Farms on November 2, 2004 to collect pond data and Scott Brejcha returned on November 12, 2004 to collect additional data. The first collection date entailed data collection within 24 hours of a heavy rain event; on the second date (November 12), over 7 days had elapsed since measurable precipitation had occurred. On the first date of collection (November 2) the  air temperature was 48 degrees F (9 degrees celsius), winds were northwest 10-20 mph, and the sky was mostly cloudy. On the second sampling date (November 12) the air temperature was 43 F (6.5 Celsius), the sky was sunny and winds were light and variable.  Representative photographs of the sample locations and collection methods were taken on November 2 (Appendix D). 

Water was sampled in the three catch basins along Pond #1 and the Erb Farm Court Pond on November 2 (post rainfall) and again in these locations on November 12. The Chain of Custody report with the laboratory results shows the time of data collection. Additionally, on November 12, bottom sediments were sampled in all three ponds in the Century Farm pond system and within the water column of these ponds. 

Visually, water clarities ranged from 1 foot in catch basin CB#2 to 4 feet or more in the large pond (Pond #1) in the large chain. No unusual visual observations were noted, with the exception of the following: 1. An oily sheen was noted on the surface of waters entering from the storm sewer outlet in the CB #2. This may be from contamination due to runoff from roads and/or parking lots, and 2: a bluish cast was noted on the rocks at Erb Farm Court Pond. This bluish cast is typically a result of copper sulfate staining from algae treatments (according to information provided by the homeowners association, this is the common technique used to control algae in the pond).

3.2 Field measured water quality parameters

Table 1 in Appendix B summarizes the data collected with the multiparameter electronic sensing device. 

The field data collected with the sensing device was largely within normal parameters for lakes and retention ponds in the region. Water temperatures were higher in the small catch basins than within the pond chain, possibly resulting from solar heating of the small basins. The higher temperatures of the catch basins cannot be explained by thermal pollution from runoff as the higher temperatures were also noted during the dry period sampling. Dissolved oxygen levels were quite high (at or above saturation levels) and considerably above the 5 mg/L needed to support warm water game fish and most aquatic organisms. Dissolved oxygen levels were generally in the 9-12 mg/L range, which was near or above saturation levels at the water temperatures at the time. Lower levels of dissolved oxygen (in the 6-7 mg/L) range were found only in catch basins CB#2 and CB#3. Increased levels of conductivity, chloride and sodium found in the chemical tests in these basins show potential pollution. This pollution, as well as the organic matter (leaves) brought in via the storm sewers (see photograph 9, Appendix D), can result in chemical and biological oxygen demands that lower oxygen levels in the ponds. No aeration equipment was in operation in the ponds during the data collection, therefore it had no influence on the oxygen levels in the pond system.

As expected, no salinity was detectable, except very low levels (0.01 mg/L) in CB#3 after an extended period without rainfall, possibly resulting from concentrated salts in the basin from road or fertilizer run-off. Levels of pH varied from 7.1 to 7.6, well within the normal range, and conducive to supporting most aquatic life. Rainfall events resulted in only a slight decrease in pH (0.1-0.3 pH) within the catch basins. Therefore, acid rain appears to have little effect on the Century Farms pond system.

Conductivity levels ranged from 0.17 to 1.2 microsiemens per cm, or in a low to high range (Conductivity actually decreased across the board by a factor of 2 as a result of rainfall. Therefore, runoff outside of the winter season or immediately after fertilizer application appears to be “cleaner” than the concentrated pond water is after extended periods without rainfall. This leads credence to the hypothesis that rainfall runoff is not contributing large amounts of dissolved material and metal ions to the pond system, at least during the fall, and in fact flushes the pond. Conductivity levels were highest in CB#3 and CB#2, consistent with the high levels of chloride and sodium found there, and were doubled in the dry period sample as related to the post-rainfall sample.

Turbidity decreased with the rainfall event as well. Higher values indicate cloudier water, and these values were highest during the dry period sampling. It is possible that the runoff water from off-site is “cleaner” than the concentrated water within the system. Plankton and other organisms, as well as suspended solids, can result in increased turbidity. These may be “flushed out” by cleaner runoff water  immediately after a rain. It was noted that the discharge water from the storm sewers into the catch basins was quite clear, at least within CB#1 and CB#3 (see Photograph 9, Appendix D).

3.3 Laboratory results and analysis:

The laboratory results are summarized in the Great Lakes Analytical reports contained in Appendix C. The results are discussed below for each parameter tested:

3.3.1 Phosphorus: 

With the exception of the three runoff/storm sewer catch basins along the large pond during the post-rainfall event, the laboratory analysis could not detect phosphorus down to the minimum detectable level (MDL) of 0.0397 mg/L or 39.7 micrograms per liter. These levels are indicative of a mesotrophic (moderate nutrient levels) water body with below average phosphorus levels for the region (most lake water levels in the region exceed 0.04 mg/liter in phosphorus levels). In the post-rainfall sampling event, phosphorus levels in the catch basins exceeded the detectable level and ranged from 0.0486 mg/l in catch basin CB#1 to 0.0713 mg/l in CB#2. This supports the possibility that off site storm sewer runoff is one contributing factor to phosphorus in the pond system. These storm sewers that drain into the catch basins combine water from roadways, lawns and residential property in the north part of the subdivision as well as from roads, another retention pond and commercial property to the north of the subdivision.  

RAI’s hypothesis that high phosphorus levels in the water column were present and contributing to algae blooms in the Erb Farm Court (EFC) pond was not borne out as a direct cause of the algae blooms, as phosphorus levels in this pond remained below the MDL, even after the rainfall event. 

Phosphorus was also below the minimum detectable levels in the bottom sediment samples; therefore contribution from the bottom sediment is likely to be minimal in influencing the amount of phosphorus in the water column. The MDLs in bottom sediment are higher than those in the water, so it is still possible that there is some contribution to water phosphorus. It is RAI’s opinion that phosphorus levels in the Century Farms pond system are most likely to be affected by runoff within the watershed with some contribution from bottom sediments.

3.3.2 Nitrogen (Total Kjehldahl Nitrogen)

Total Kjehldahl nitrogen levels (TKN) in the water samples ranged from 0.62 mg/L to 1.21 mg/L. These levels are low to moderate indicating relatively low levels of contamination from effluent. Rainfall sampling did not result in significant changes to Kjehldahl nitrogen levels, with the exception of catch basins CB#1 and CB#2, where the post-rainfall sampling showed lower nitrogen levels. This was possibly a result of the fact that the source of the stormwater in these basins was largely from non-vegetated sources and thus contained little organic matter. In the bottom sediment samples, TKN levels were low to moderate (632-950 mg/kg) in the upper two ponds, but relatively high (by a factor of 4-6 times) in the Erb Farm Court pond at 3690 mg/kg. This high level of organic and ammonia nitrogen can be utilized for algae growth with disturbance of the bottom sediments and even slight increases in phosphorus levels. The Kjehdahl nitrogen levels in all cases, with the exception of the post rainfall sampling, exceeded the total phosphorus levels by at least 20 times, including in Erb Farm Court Pond, where the nitrogen to phosphorus (N:P) ratio exceeded 30:1. When the N:P ratio exceeds 15:1, the lake is considered phosphorus-limited (UW-Extension, 2000); therefore changes in the phosphorus level influence algae growth. 

3.3.3 Chloride:

Chloride levels ranged from 26.5 mg/l in CB#1 after rainfall to 200 mg/l in CB#2 when sampled during the dry period on November 12. Chloride levels were highest in CB#2 and CB#3 (over 100 mg/l) and moderate to high in the ponds themselves (40-90 mg/l). In general, chloride levels were lower after the rainfall than they were during the dry period sampling. This is probably due to the level of buildup in the system from road salt and fertilizer, which is generally low in the runoff water in the fall. Chloride levels of 50-100 or higher often result from fertilizer or septic runoff, or from road salting operations. High levels of chloride (550 mg/kg) were present in the bottom sediment of the Erb Farm Court pond, which at the bottom of the chain, may be accumulating chloride from fertilizer and/or road salt. It is likely that a sample earlier in the season or during the Spring would turn up higher levels of chloride in the upper parts of the chain. The larger volume of water in the bigger ponds in the upstream part of the chain can also act as a buffer to reduce chloride levels in those areas.

3.3.4 Sodium:

Sodium levels matched the trends for chloride at Century Farms, indicating road salting and/or fertilizer impacts from the heavily developed watershed. Sodium levels were lower after the rainfall. Water column sodium levels ranged from 19.4 mg/L in CB#1 after the rain event to 130 mg/l in CB#2. Sodium levels were highest in CB#3 and CB#2, and in the sediment of Erb Farm Court Pond. Levels were uniformly moderate in the pond water columns and high in CB#2 and CB#3 and in the bottom sediment of Erb Farm Court pond.

Sodium levels that exceed 30-50 mg/L in the water are generally considered abnormally high in the region and likely reflect fertilizer and/or road salt contamination of the waters. Levels over 70 mg/l may begin to affect freshwater and terrestrial plant life.

4.0 Summary and Recommendations:

4.1 Conclusion

In conclusion, RAI has determined that the water quality of the Century Farms pond chain is relatively good, and conducive to supporting fish and other aquatic life; with the following exceptions: The pond system is higher than normal in TKN (total Kjehldahl Nitrogen) levels, and is phosphorus limited. Sodium and chloride levels are similarly higher than normal. These effects reflect potential environmental pollution from within the site.

4.2 Recommendations:

RAI recommends site controls to reduce or prevent further phosphorus and nitrogen inputs to the pond chain, controlling geese, installing native aquatic vegetation and buffers, controlling erosion, and limited chemical treatments. A combination of the above treatments is likely to be more effective in improving the pond quality than implementing them in isolation. Any treatment option  may take one or more seasons to become visibly effective in improving pond aesthetics as the pond system stabilizes.
Based on the data obtained and a review of pond management literature, RAI recommends the following to maintain and improve the pond system, with an emphasis on Erb Farm Court Pond. As this pond is obviously part of a larger, interconnected pond complex, RAI recommends that these practices be applied to the remainder of the pond complex and its watershed.

The recommended courses of action include the following:

A. Limiting phosphorus and nitrogen inputs from fertilizers:

We recommend  watershed-wide limits on the use of phosphorus-based fertilizer, unless soil testing indicates that soils are phosphorus-deficient, in which case grass and plants are likely to utilize the phosphorus before it enters the lake. As the pond system is phosphorus-limited, any increase in phosphorus will result in an increase in algae blooms within the pond. This may include agreements with neighbors outside the subdivision, if neighboring landscaped areas fall within the watershed of the Century Farms pond system.

All lawn fertilization within Century Farms and the watershed should follow best management practices guidelines, and it is recommended that lawn fertilization regimes be justified through soil testing.

Any fertilizer application that is mistakenly applied to impervious surfaces (roads and walkways) should be swept up immediately and removed before it enters  the storm sewer system.

B. Goose control: 

Canada geese through their feces and urine can contribute greatly to excess nitrogen and phosphorus to water bodies. The typical resident Canada goose can contribute 1-3 lbs of nitrogen and 0.4 to 1.4 lbs of phosphorus per year (Manny et.al. 1975, Kear 1963). During previous site visits, RAI noted 10-100 or more geese within the Century Farms pond chain. Controlling geese can be accomplished through implementing one or more of the following methods: Birth control ( accomplished through sterilizing the eggs by oiling or shaking), allowing the pond system to freeze in the winter (open water attracts geese in the winter), herding the geese with dogs in spring and fall, surrounding the ponds with a buffer of tall vegetation (at least 3 feet tall in a strip at least 5-10 feet wide (geese like a clear line of sight, applying a repellent to turf areas around the ponds (which also discourages geese from grazing on the grass; healthier ungrazed grass will absorb more nutrients before they can reach the pond), and a total ban on feeding waterfowl within the subdivision, which attracts and retains geese and ducks. RAI has discussed waterfowl management options in the past, given you estimated costs and can provide goose control and management services through birth control or turf treatments.

C. Restoring and maintaining native vegetative buffer:

Erosion of the shoreline along the large pond in the upper portion of the pond chain, as well as in isolated areas around the remaining 2 ponds is apparent. Exposed soil can release large amounts of sediment, along with phosphorus and nitrogen, to the lake. This can decrease water clarity and contribute excess nutrients to the lake. RAI recommends repairing all eroded areas along the shoreline by installing organic erosion matting and native buffer prairie and emergent seeding or planting, recontouring the slopes as needed (steep shoreline slopes are especially erosion prone) and/or installing coconut coir logs along the shoreline with emergent plants. As a note, the wetland mitigation area along the upper pond and the native vegetation buffer area along the Erb Farm Court pond are doing an excellent job of stabilizing the shoreline. It is recommended that similar plantings be utilized around the remainder of the pond/lake shore. RAI can provide technical services in the installation and maintenance of pond shore buffers. An added benefit to buffer restoration is that the attractiveness of the site to Canada geese will be reduced.

The deeper rooted native plants will also absorb more nutrients and runoff before it enters the pond as opposed to turf grasses. Additionally, erosion control and slope stabilization from native vegetation is far more effective. Native prairie and shoreline plants have root systems 1-12 feet in depth; turf grass root systems seldom penetrate deeper than 8”. 

D. Restore a naturally functioning pond ecosystem to Erb Farm Court Pond.

According to the literature (Lake County Health Department, 2002, UW Extension, 2000, and others), shallow water bodies with sediment layers and adequate levels of dissolved oxygen do not generally obtain phosphorus level  reduction from aeration. Aeration can instead resuspend nutrients and sediment in the water column, where algae can benefit from the increased levels of nutrients for growth. Aeration is mainly beneficial in waterbodies exhibiting oxygen deficiencies – oxygen deficiency is not currently a problem within the Century Farms pond system; well oxygenated waters typically do not have problems with phosphorus release from sediment. Additionally, the repeated treatment of algae with copper compounds without manually removing the dead algae does not remove the nutrients for algae growth from the pond system; nutrients are re-released from the decomposition process and are available for new algae growth. RAI recommends manual removal of algae and disposal off-site in conjunction with any treatment regime in order to remove the nutrients from the system.

It is also important to rejuvenate a functioning ecosystem in Erb Farm Court pond. This involves discontinuing repeated whole pond herbicidings and/or algaecidings throughout the year, relying instead on spot treatments of problem algae and plants, and restoration and preservation of at least 40% coverage by emergent and submergent native plants. These native plants will stabilize the bottom sediment and utilize its nutrients, and provide essential cover to fish and wildlife. RAI has reviewed the cost of this work previously with you. Plants will also benefit from and use the excess nitrogen from the bottom sediments, and render it unavailable to use by algae. Short of removing the nutrient-laden sediments from the pond by excavation or dredging, an expensive option, RAI recommends planting and site controls as an attractive, lower cost option. However a non-native plant, Eurasian water milfoil, if present should be controlled, as this plant has a tendency to absorb phosphorus from the bottom sediment and re-release it into the water column.

It is difficult or impossible to control nitrogen inputs to the watershed, as nitrogen is brought in by rainwater (that picks up nitrogen oxide from the air) as well as surface runoff from many sources. A heavily vegetated buffer is essential in absorbing nitrogen before it reaches the pond system.

E. Site Controls.

RAI observed significant amounts of leaves and yard waste entering the upper pond from the storm sewer at catch basin CB#3 and others along the north pond along Commons Drive on November 2, 2004 after a heavy rainfall. RAI did not investigate any of the other storm sewer outlets; however it is probable that yard and other waste is entering the system on a regular basis. Leaves, grass clippings, soil, yard waste, pet droppings and other material running off from pavement can contribute excess nutrients to the system. Therefore yard waste and grass clippings should be prevented from running off into the pond system or becoming deposited in the water.

RAI recommends periodic street sweeping and leaf pickup to ensure clean runoff water within the watershed. Streets should be swept in fall (to pick up yard waste and other debris) and in late winter/early spring before spring rains wash sand/salt residue into the storm sewer system. Yard waste should not be deposited on streets where it can be swept into the storm sewer. Limitation should be placed on application of de-icing compounds and other materials such as calcium chloride which require less material to be applied and may reduce sodium, chloride and phosphorus inputs to the lake. In-place sediment traps may also be employed on storm sewer inlets in fall/winter; these can capture and filter some of the runoff effecting the ponds.

RAI also recommends that any further site construction/reconstruction within the watershed employ the latest site best management practices recommended in the Illinois Urban Manual.

F. Water treatment:

An aluminum phosphate (alum) treatment of the entire pond system in early Spring of each year may be of benefit. This precipitates phosphorus out of the water column and returns it to bottom sediments, where it is not available for algae. During the winter when plant life is not active, decomposition of plant and algae material occurs and releases nutrients and use of de-icing materials introduces additional nutrients,  it seems logical that phosphorus levels may peak in early Spring. Precipitating the phosphorus from the water column in early Spring is the best option for limiting algae growth throughout the season. 

An accurate calculation of pond volume is necessary for accurate alum treatments. This will require that a bathymetric survey (subsurface contour map) be developed for each pond in order to determine pond volume. Accurate pond volume is a necessary prerequisite for correct application of any water treatment or herbicide intended as a whole-pond treatment.

4.3 Limitation of Reliance

 TC "3.4     Limitation of Reliance"[\l2] 
This pond water quality analysis was performed in an attempt to qualify/quantify specifice water quality parameters in the ponds at the property, and reflects conditions found at  a specific location and time. Environmental conditions or regulations are subject to change and re-interpretation.  Current conditions or regulatory requirements should not be assumed to continue to represent conditions at some future time.  This report represents RAI’s professional judgments and opinions and no warranty, either expressed or implied, is contained herein.
Raisanen & Associates, Inc. (RAI) prepared this report for the sole and exclusive use of the Client.  Nothing under the Agreement between RAI and the Client shall be construed to give any rights or benefits to anyone other than the Client and RAI, and all duties and responsibilities undertaken pursuant to the Agreement will be for the sole and exclusive benefit of the Client and RAI and not for the benefit of any other party.  In particular, RAI does not intend, without its written consent, for this Report to be used or relied upon by anyone other than its Client.  Use of the Report by any other person is unauthorized and such use is at the sole risk of the user.
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December 13, 2004

Mr. Ian Carrus

President

Century Farms Homeowners Association

720 Century Farms Lane

Naperville, Illinois 60563

RE: Century Farms Homeowners Association Pond Water Quality Analysis – RAI Project No. 1945-A

Dear Ian,

In November 2004, Raisanen and Associates (RAI) conducted dry-period and post rainfall water quality tests within the pond complex at Century Farms. We have concluded from the test data that the pond system nutrients for algal growth is phosphorus limited given the low measured phosphorus levels. RAI concludes that current pond management may be in fact worsening the problem in the Erb Farm Court pond. The laboratory and site analysis show an abnormally high level of organic and ammonium nitrogen, sodium and chloride. Other parameters are within normal parameters conducive to supporting aquatic life.

We suggest measures to reduce the excessive amount of nitrogen, sodium and chloride found in the pond system and bring the system into ecological balance. As the pond system is phosphorus limited, any increase in water phosphorus levels will lead to increased levels of algae growth. Therefore, RAI recommends strict site controls and other measures designed to prevent increases in phosphorus and nitrogen levels.

RAI recommends implementing the pond and site management as described herein to improve pond water quality and aesthetics.

If you have any questions, please call us at your convenience.

Sincerely,

Raisanen and Associates, Inc.

Joshua Skolnick

Wetland Scientist

Donald Raisanen, P.W.S.

Professional Scientist
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