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Fig. 1. Lake and channel sampling sites. 
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Introduction 

 Monitoring of water quality at Lake Elsinore has been conducted continuously for 

1 year (June 2002 – June 2003). This report reviews the water quality trends over the 

past year and also summarizes the fourth quarter of sampling at Lake Elsinore. External 

inputs of nutrients over the past year included recycled water from EVMWD, Canyon 

Lake overflows, and releases from EMWD. Recycled water flow from EVMWD to the 

lake commenced on June 28th and was stopped on August 2nd. Recycled water flow from 

EVMWD was resumed in late September and has continued since that time. Winter 

storms in late February and March brought significant flows to the lake from Canyon 

Lake, as well as reclaimed water from EMWD. 

 

Approach 

 Field and laboratory measurements of 

water quality have been made at ten lake 

sampling sites and three channel sites (Fig. 

1).  The lake sampling sites included the 

three RWQCB stations (sites 3, 8 and 9). 

Regular field profile measurements of water 

temperature, DO, pH, and EC were made 

with a Hydrolab Quanta or DataSonde4 water 

quality probe at all sites. Transparencies were 

determined at the lake sites using a Secchi 

disk. Depth-integrated (0-2 m) surface 

samples and discrete bottom samples were 
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also collected. At site 9, discrete samples from 3 m depth were also collected. Water 

samples were then returned to the lab for total and dissolved nutrient analyses and 

chlorophyll extractions as previously described in earlier reports.     

 

Results 

Temperature 

 Temperature profiles measured at site 9 (the deepest sampling site) were used 

to create a temperature contour plot incorporating data from June 12, 2002 through the 

last sampling day of this quarter (June 30, 2003).  As noted in prior reports, the water 

temperature was quite high during the summer of 2002; temperatures then began to cool 

in October, reaching the annual minimum in January 2003. Water column temperatures 

remained cool in February and much of March, before warming slowly in April and into 

May 2003 (Fig.  2).   

 

 

 

 

 
 
 
 
 
 
 
 
 
 

 

 

 

Weak thermal stratification was present during sampling in late March and April, 

with daytime near-surface (0 - 3 m) temperatures near 20 C and deeper water 

temperatures near 16 C. By the mid- to late May, a uniform a uniform temperature of 

about 21-22 C had been established through the water column (Fig. 2).  Rapid heating 

took place during late May and early June, with surface water temperatures approaching 

28 C, with weak thermal stratification present at the time of sampling.   

 

 
 

Fig.  2. Temperature profiles over time (June 12, 2002 – June 30, 2003). 
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Fig.  3.  Dissolved oxygen vs. time (June 12, 2002 – June 30, 2003). 

Dissolved Oxygen 

 Dissolved oxygen (DO) concentrations have varied quite dramatically both 

vertically within the water column and over time (Fig. 3). DO levels were very low near 

the sediments in the summer and fall of 2002 (Fig. 3), with mixing and distribution of DO 

in early November associated with a period of rapid cooling (Fig. 2). This period of 

mixing and natural aeration was followed by a sharp decline in the DO concentration due 

to microbial and algal respiration in late November to early December 2002.  January 

and February of 2003 were marked by well-oxygenated conditions, followed by reduced 

DO levels near the sediments in mid-March and into April (Fig. 3) with warming and 

onset of weak spring thermal stratification (Fig. 2).  In May, the lake underwent a mixing 

cycle, which circulated oxygen concentrations of about 7 mg/L to a depth of 3–6 meters, 

although subsequent rapid heating and onset of weak stratification later in May and June 

resulted in low dissolved oxygen conditions (<1 mg/L) near the sediments.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

pH 
 

The pH of the lake has averaged slightly greater than 9 over much of the past 

year, although profiles reveal rather strong vertical and temporal trends (Fig. 4). The 

surface pH values have been as high as about 9.7 (in August 2002). Such events would 

promote precipitation of CaCO3 and potentially lower TP and SRP levels in the lake 

(discussed further below). 
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Fig.  4.  pH vs. time (June 12, 2002 – June 30, 2003). 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Interestingly, the high pH event observed in August 2002 was followed by short 

period of reduced pH through much of the water column (Fig. 4). This may have been 

due to subsequent increased rates of microbial respiration and decomposition of freshly 

deposited organic matter. The pH of much of the water column decreased from about 

9.2 to 8.9 in early December 2002, and in March and late May of 2003 (Fig. 4), 

coinciding with low DO levels also found on these dates (Fig. 3). There appears, then, to 

be a correlation between DO and pH near the sediments, although a linear regression of 

all DO and pH data near the sediments indicates essentially no correlation (R=0.05). 

Duration of anoxia appears to also be important in understanding the relationship 

between DO and pH. Of some interest is the elevated pH level found near the sediments 

in the end of June 2003 (Fig. 4). The pH level near the sediments had started to 

increase slightly on June 25th, and approached 9.5 on June 30th. Subsequent analyses 

confirmed high levels near the sediments at site 9 (and other sites on the lake) through 

mid-July of this year, although levels have since declined (to be discussed in next 

quarterly report). 

 
Electrical Conductance 

 Electrical conductance (EC) showed very little change with depth at any given 

sample date, but chronicled very clearly the effects of evaporation on lake conductance 

(and thus, also, salinity) from June 2002 – January 2003 (Fig. 5). The EC increased from 
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Fig.  5.  Electrical conductance (EC) vs. time (June 12, 2002 – June 30, 2003). 

about 3.2 to 4 mS/cm over this period, before Canyon Lake released lower EC water into 

the lake at the end of February 2003, effectively lowering the EC of Lake Elsinore back 

down to about 3.3 mS/cm. Subsequent storms further lowered the EC to approximately 

2.9 mS/cm by April, although evaporation has brought the EC back up to 3.15 mS/cm by 

the end of June (Fig. 5). Thus, the salinity has returned to levels found at the beginning 

of the study 1-year ago. 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Transparency and Chlorophyll 

 Lake transparency was measured as Secchi depth at the 3 RWQCB sites.  

These sites generally exhibited similar patterns of transparency over time (Fig.  6a).  

Transparencies declined during the summer of 2002 from 30 cm in late June to a 

minimum near 10-14 cm in late October (Fig. 6a). Transparencies then increased rather 

abruptly in December following the low DO episode (Fig. 3), and continued to increase 

during the cool winter months, through May, before declining somewhat (Fig. 6a).  

 Chlorophyll levels varied inversely with Secchi depth, and increased over the 

summer of 2002 to 350 g/L by early October, before declining to near 100 g/L by April 

2003 (Fig. 6b). The chlorophyll concentrations predicted using the empirical relationship 

between Secchi depth and Associated Labs chlorophyll data from the monitoring 

program in 2001-2002 continues to reproduce the general trends in measured 
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Fig. 6. Secchi depth and chlorophyll concentration  
in the lake over time: a) Secchi depth and b) 
chlorophyll concentration. 

chlorophyll values, although the 

relationship does tend to over-estimate 

chlorophyll levels relative to measured 

concentrations (Fig. 6b).  

 

Nutrients 

 Over the past year, the total 

phosphorus (TP) concentration increased 

from June 2002 (about 0.1 mg/L) to 

approximately 0.3 mg/L in December (Fig. 

7a), with a spike in July 2002 apparently 

associated with anoxia in the temporary 

hypolimnion. The TP concentrations then 

decreased back to about 0.12 mg/L by 

May 2003, although concentrations have 

since increased to around 0.22 mg/L in 

June (Fig. 7a).   

Total nitrogen (TN) concentrations 

measured at site 9 have remained rather steady at about 4.9 mg/L for both the surface 

(0-2 m) and depth (5 m) samples for much of the past year, although TN concentrations 

decreased to about 3.5 mg/L in April and remained low through May (Fig. 7b).  The TN 

concentration have increased from that time, with a peak at 7.4 mg/L in mid June 2003, 

although the most recent sampling yield a value close to the average concentration of 

about 4.9 mg/L (Fig. 7b).   

The increase in TP in the end of February and early May 2003 is attributed to the 

inflows from Canyon Lake (SRP ~0.22 mg/L) resulting from a strong winter storm. In 

comparing TP concentrations from June 2002 to June 2003 it can be seen that the total 

phosphorus concentration has increased approximately 100 percent.   

Using the TN and TP results from Fig. 7a and b, once can calculate the TN:TP 

ratio for surface (0-2 m) and bottom samples (Fig. 7c). Phosphorus-limitation is often 

considered present when the TN:TP ratio exceeds about 20:1, while N-limitation is 

generally present when the TN:TP ratio drops below 10:1. 
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Fig.  7.  Total N and P concentrations and TN:TP 
ratios in the lake over time (site 9): a) TP, b) TN 
and c) TN:TP ratio. 

As one can see, the TN:TP ratio 

has varied over the past year. The TN:TP 

ratio oscillated during the summer of 2002 

between about 50:1 and 20:1, with a 

downward trend commencing in the fall 

(Fig. 7c). The TN:TP ratio dropped below 

20:1 in late November and remained near 

or below this level through February 2003 

in the 0-2 m depth-integrated samples. 

The TN:TP ratio has since increased to 

near 30:1 by the end of June 2003 (Fig. 

7c). Thus, P-limitations were apparently in 

place during the summer of 2002, while 

nutrients were relatively well-balanced 

(i.e., neither N nor P are limiting algal 

production in the lake) during the cooler 

winter months.  

 Dissolved nutrient concentrations 

have generally remained comparatively 

low (Fig. 8).  Soluble-reactive phosphorus 

(SRP) averaged about 0.05 mg/L during 

the summer of 2002, but remained below 

detection (< 0.005 mg/L) for the majority 

of the time from fall of 2002 through the 

winter of 2003.  The SRP concentrations 

were observed to increase in March, 

following release of water from Canyon Lake and EMWD. SRP approached about 0.04 

mg/L mid-May, and then increased further to peak at 0.05 mg/L at the surface and 0.11 

mg/L at 5 meters.  The SRP at the surface (0-2 m) then steadily declined and fell below 

detection (Fig. 8a).  
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Fig.  8.  Dissolved nutrient concentrations in the 
lake over time (site 9): a) SRP, b) NO3-N and c) 
NH4-N. 

It is interesting to note that the 3 

major increases in SRP since last fall 

coincided with significant increases in 

NO3-N (Fig. 8b) and NH4-N (Fig. 8c) 

concentrations. Nitrate-N levels were  

around 0.15 mg/L last September, but 

dropped below detection later in the fall, 

and, excluding the sharp increases 

observed in December, March and May, 

were near or below detection through the 

winter and spring (Fig. 8b). 

Ammonium-N concentrations were 

often relatively low, although 

concentrations near the sediments (5 m 

depth) periodically reached 0.4 mg/L or 

higher, with an event in December 2002 

that yielded bottom concentrations above 

1.6 mg/L and 0-2 m depth-integrated 

surface samples greater than 1.2 mg/L 

(Fig. 8c). These NH4-N levels are of 

significant concern, since they approach 

or exceed acute toxicity levels to a wide 

range of aquatic organisms (Fig. 9). The 

high pH of Lake Elsinore promotes 

formation of the toxic form of NH4-N (NH3) 

by the reaction: 

NH4
+ + OH-  NH3 + H2O        (1) 

Thus, NH3 toxicity is strongly pH-dependent, with acute toxicity present for fish, Daphnia, 

and benthic organisms varying from about 5 mg/L total ammonia (NH4-N in our 

reporting) at pH 7 to approximately 0.2 mg/L at pH 9 (Fig. 9). Moreover, NH3 toxicity is 

fairly non-specific, affecting larval insects, larval and adult fish, and zooplankton at 

similar concentrations. It may be that the lower temperatures present in December 2002 

provided some level of protection against widespread fish mortality, although shallower 

water that would have allowed NH3 volatilization, especially with some wind mixing, may 
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Fig. 9.  Normalized acute ammonia toxicity in terms of total ammonia vs. pH 
(from EPA, 1999) 

have also served as adequate safe havens, at least for highly mobile organisms. 

Nevertheless, it is interesting to note that the rapid increase in transparency and 

reduction in chlorophyll (Fig. 6) was also associated with this high NH4-N event (Fig. 8c). 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

The occurrence of increased SRP, NH4-N and NO3-N in December 2002, and 

March and May 2003 (Fig. 8) coincides with pronounced reductions in DO and pH levels 

in the lake (Fig. 3 and 4, respectively). This is consistent with conditions in which high 

rates of oxygen demand and limited natural aeration resulted in low DO levels in the 

water column (Fig. 3), biological respiration and decomposition rates that allowed for 

CO2 accumulation in the subsurface and a corresponding reduction in pH (Fig. 4), 

decomposition reactions that resulted in deamination of organic matter and production of 

NH4-N with little surface mixing and volatilization (Fig. 8c), decomposition of organic 

matter and hydrolysis of  phosphate esters to SRP (Fig. 8a), and incomplete nitrification 

of NH4-N to NO3-N (Fig. 8b).   

 

Recycled Water Channel 

The nutrient concentrations in the recycled water channel have been quite 

variable over time (Fig. 9). SRP concentrations have ranged from 4.3 mg/L in November 

2002 to <0.01 mg/L following a major winter storm and release of EMWD water to the 

lake in late-February to early March (Fig. 10a). SRP has averaged about 2 mg/L, with 

concentrations at site 11 (furthest downgradient) only slightly lower than the upstream 



Draft 4th Quarterly Report and Annual Summary                             9/1/2017 

 10 

      
 

        
 

Fig.  10.  Recycled water nutrient concentrations in delivery channel.              

site nearest the discharge point (Fig. 10a; Table 1). Dissolved NO3-N levels exhibited 

even greater variability, with concentrations exceeding 25 mg/L on the December 3rd 

sampling, although the concentration has dropped below 1 mg/L on a number of 

occasions and averaged approximately 7 mg/L (Fig. 10b; Table 1). Effectively all of the 

total nutrients (TN and TP) were recovered as dissolved nutrients (NO3-N and SRP, 

respectively) (Fig. 10; Table 1).  

 
Since there was little loss of SRP or NO3-N over this period, it appears that the 

riparian vegetation in the channel were not effective at treating the recycled water flows 

during the fall-spring period. Calculations conducted using data from July 2002 (not 

shown) indicated some modest capacity for NO3-N removal (approximately 26%), 

although SRP (and TP) removal during July 2002 averaged only 511%.



Draft 4th Quarterly Report  9/21/2017 

 11 

Table 1.  Nutrient concentrations within the recycled water delivery channel. 

Date SRP (mg/L) TP (mg/L) NO3-N (mg/L) TN (mg/L) 

 #11 (down) #12 (mid) #13 (up) #11 (down) #12 (mid) #13 (up) #11 (down) #12 (mid) #13 (up) #11 (down) #12 (mid) #13 (up) 

10/1/2002 2.139 2.209 2.194 2.384 2.544 2.492    16 14.82 14.996 

10/8/2002    2.526 2.683 2.803 4.142 4.741 4.168 7.225 5.978 7.11 

10/15/2002    2.711 2.649 2.586 3.756 3.612 5.726 4.769 3.914 3.463 

10/22/2002 3.007 2.936 2.725 2.835 2.736 2.634 2.79 2.723 5.283 3.806 3.371 6.453 

10/29/2002 1.5496 1.7477 2.361 2.13 2.127 2.5 5.918 4.971 5.347 5.85 7.237 4.824 

11/5/2002 2.769 2.688 2.835 2.307 2.295 2.291 4.716 6.238 8.203 6.444 7.17  

11/12/2002 3.634 3.673 3.861 3.011 3.253 3.228 15.91 14.707 17.367 11.336 13.703 14.158 

11/19/2002 2.605 3.909 4.243 2.656 3.481 3.644 19.47 15.499 16.029 17.08 18.769 16.261 

11/26/2002 3.364 3.991 4.165 3.167 2.983 3.458 19.776 18.354 19.971 18.306 18.141 17.312 

12/3/2002 3.872 4.326 4.24 3.342 3.777 3.703 26.209 28.279 23.617 21.776 21.857 21.938 

12/9/2002 2.704 3.399 3.499 2.534 2.851 2.705 13.667 13.933 15.133 12.16 13.321 13.335 

1/9/2003 1.922 2.144 2.392 2.0664 2.2524 2.5932 14.98 15.861 15.959 17.3772 13.5972 19.3656 

1/21/2003 1.35 1.772 1.857 1.5204 1.8096 1.7976 1.015 1.09 1.143 2.5212 2.3232 2.1252 

2/4/2003 1.749 2.235 2.387 1.5792 1.9584 2.1588 0.672 0.62 0.323 2.6208 2.196 2.1864 

2/18/2003 0.532 0.404 0.607 0.5388 0.4284 0.4944 1.202 1.007 1.412 2.6724 2.4432 2.6748 

3/6/2003 0.002 0.07 0.12 0.2268 0.2904 0.3096 3.057 3.17 2.612 7.4136 6.9888 6.9036 

3/26/2003 2.167 2.691 2.759 1.9572 2.1552 2.3172 1.628 1.353 2.975 3.96 4.1256 4.5492 

4/8/2003 1.288 1.29 1.22 1.2696 1.5156 1.2636 1.571 1.484 1.616 2.424 2.1756 2.5392 

5/5/2003 1.657 1.834 1.703 1.6896 2.1312 1.842 2.945 3.111 3.839 3.468 3.9804 4.6524 

5/20/2003 no data no data no data no data no data no data no data no data no data no data no data no data 

6/3/2003 1.141 1.149 0.965 1.1376 1.2744 0.9804 0.675 0.699 0.76 2.2692 2.3688 2.0484 

6/16/2003 1.445 1.648 1.38 1.7604 1.7616 1.3332 0.863 0.962 1.405 5.4768 5.4576 7.014 

6/30/2003 0.862 1.018 0.888 1.3575 1.506 1.434 0.167 0.209 0.475 2.478 2.2485 2.6745 

Avg 1.988 2.257 2.320 2.032 2.203 2.208 6.911 6.792 7.303 8.065 8.008 8.409 
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Spatial Trends in Lake Water Quality 

 An early analysis using data from July 10, 2002 revealed no clear spatial trends 

in nutrient concentrations, EC, or other parameters to indicate the presence of a well-

developed plume near the recycled water delivery channel inlet to the lake (Anderson, 

Report #1, 8/19/02). Similar analyses using data collected during the fall, winter and 

spring yielded results that suggest that the low flows into the lake, combined with 

turbulent mixing due to winds and boat wakes, allows for fairly thorough mixing of 

recycled water into the lake. This is supported by recent flow measurements made using 

an Argonaut acoustic Doppler velocimeter (ADV) near the channel inlet as part of the 

zooplankton+aeration monitoring project. 

 As a result, it is proposed that the number of sampling locations near the 

recycled water deliver channel be reduced from 7 to 3, and that additional sampling and 

nutrient, alkalinity and major element analyses be conducted at site 9 and the 

zooplankton sites when field sampling is conducted as part of the zooplankton+aeration 

project. This will further improve the temporal and lake-wide spatial resolution of key 

nutrient and chemical data without substantially reducing the spatial information 

available near the recycled water delivery channel. 

 

QA / QC 

 The quality assurance and quality control statistics are reported for all nutrient 

samples collected since the start of the project (June 2002 – June 2003) The relative 

percent difference (RPD) among duplicate samples was 1.5 + 7.2 and 0.6 + 5.2 for 

nitrate and phosphate, respectively (Table 2).  Spike recovery and relative percent error 

(RPE) was also calculated.  Nitrate had a spike recovery of 100.5 + 7.9 % and RPE of 

0.1 + 5.7 %; phosphate has a spike recovery of 97.3 + 11.3 % and a RPE of 2.3 + 5.3 %.     

 

 

 

            

 
 

 
 
 
 
 

Table 2.  QA/QC results.   

QA Measurement N P 

RPD (%) 1.5 + 7.2 0.6 + 5.2 

Spike Recovery (%) 100.5 + 7.9 97.3 + 11.3 

RPE (%) .01 + 5.7 2.3 + 5.3 
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Fig. 11. Average chlorophyll a concentration of the 3 
surface stations: July 2000 – December, 2001. 

Discussion and Conclusions 

 The field measurements and nutrient sampling conducted from June 2002 – June 

2003 has continued earlier studies of water quality at Lake Elsinore, with greater 

temporal resolution than previous studies (e.g., Anderson, 2001; Li, 2002). Water quality 

has degraded since those studies, with chlorophyll, transparencies, TP and TN following 

the trajectory evident from the 2000-2001 data of the RWQCB. For example, chlorophyll 

levels measured by the RWQCB increased from maximum values of about 80 g/L 

found in October 2000 to 160 g/L in October 2001 (Fig. 11).  

That trend has continued, such 

that chlorophyll levels exceeded 350 

g/L in October 2002. It is noteworthy 

that chlorophyll levels were already 

markedly higher in June 2002 than June 

2001, prior to addition of any recycled 

water to the lake. Given the similar 

conditions from year to year, it seems 

likely that the declining lake elevation 

over this time period played an 

important role in this trend. At a 

simplistic level, a fixed or even slightly 

reduced internal loading rate could be 

expected to result in elevated nutrient 

and chlorophyll levels compared with prior years due simply to the declining lake 

volume. Moreover, under a given range of meteorological conditions, the declining lake 

elevation should also expose fresh sediments to wind-driven resuspension that can 

potentially increase the release of nutrients from the bottom sediments as well as 

suspend potentially bioavailable forms of particulate nutrients. Given the very high 

density of carp and catfish in the lake, it now seems likely that bioturbation may in fact 

account for most of the resuspension inferred from the nutrient budget developed for the 

lake for 2000-2001 (Anderson, 2001). Similar to the argument used above for internal 

loading, such resuspension, even if held constant, would result in increased particulate 

and dissolved nutrient levels as the lake volume declined due to evaporation. 

Bioturbation would be expected to increase, however, as the available surface area of 

the lake contracted with evaporation, thus the effect should increase non-linearly. 
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 Superimposed upon these factors, however, are the flows and corresponding 

nutrients that have been added from external sources, specifically from recycled water 

from EVMWD and EMWD and releases from Canyon Lake. Extending the flow and 

nutrient loadings  reported in the revised 3rd Quarterly Report (Anderson and Veiga-

Nascimento, 2003) to include the 4th quarter estimated loadings and provide an estimate 

of the total hydraulic and nutrient loading for the year, we estimate that approximately 

15,186 acre-feet of flows were added to Lake Elsinore, with 68% of those flows derived 

from the spills from Canyon Lake resulting from the winter storms (Table 3). This is quite 

close to the annual deficit of about 15,000 acre-feet lost by evaporation; monitoring data, 

in fact, demonstrates that the EC (and salinity) of the lake has largely returned to that 

present at the start of the project on June 12, 2002 (Fig. 5). 

 Nutrient inputs have also been fairly substantial, with an estimated 12,329 kg of 

TP and 95,131 kg of TN delivered with these flows this past year (Table 3). As 

previously noted, EVMWD accounted for a modest portion of the total flows to the lake 

but a large nutrient load, especially TP (Table 3). It is useful to note that these external 

loads are approximately 37% of the internal loading estimated from core-flux 

measurements as part of the lake nutrient budget for 2000-2001 (Anderson, 2001), 

although an external input of nutrients should also result in a corresponding increase in 

subsequent internal loading rates due to the recycling of these additional nutrients 

(assuming that the overall chemistry of the lake is largely unchanged as a result of these 

external flows). Thus, their impact could be felt for some time in the future, until natural 

assimilation (e.g., coprecipitation with CaCO3, permanent burial) effectively removes it 

from the labile pool within the sediments and water column. 

 

 Monitoring also demonstrated an association between DO, pH, NH4-N, SRP and 

NO3-N levels near the sediments and in the upper water column of the lake (Figs. 3, 4 

Table 3. Estimated annual flow and total nutrient loading (July 2003 – June 2002). 

Source Cum Flow Avg TP Conc Avg TN Conc Cum TP Load Cum TN Load 

 af mg/L kg 

Canyon Lake 10,377  (68%) 0.22 3.80 2,816  (23%) 48,644  (51%) 

EMWD 1,350  (9%) 0.28 7.16    466  (4%) 11,924  (12%) 

EVMWD 3,459  (23%) 2.12 8.1 9,046  (73%) 34,563  (36%) 

Total 15,186 NA NA 12,329 95,131 
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and 8), although simple linear regressions of all data collected at 5 m depth from site 9 

indicate only weak associations (Table 4). 

 

Table 4. Correlation coefficients (R) between dissolved nutrient 
concentrations and water column properties. (*=significant at 0.10) 

Nutrient Temperature DO pH 

SRP 0.26* -0.42* -0.29* 

NH4-N -0.27 0.29* -0.19 

NO3-N 0.05 -0.34* 0.08 

pH -0.19 0.15 - 

 

Nevertheless, many of the correlations are consistent with conventional wisdom about 

nutrients and lakes. For example, SRP was positively correlated with temperature, but 

negatively correlated with DO and pH (all were significant at 0.10). 

A potentially troubling finding is the periodically high NH4-N concentrations 

present in the lake over the past year (Fig. 8) that have reached or exceeded acute 

toxicity thresholds for fish, zooplankton and insects (Fig. 9). It seems likely now that low 

DO in combination with high total NH3 levels (exacerbated by the high pH of the lake) 

may have been responsible for the fish kill that occurred last summer (and other fish kills 

periodically reported at the lake). Fortunately, a properly functioning aeration system 

should help maintain DO levels in the lake, as well as promote mixing and volatilization 

of NH3 from the water column. 
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