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Executive Summary 

This study was designed to provide the Hidden Harbour Lake Committee with an update 

to their previous water quality monitoring efforts, and as part of a three year monitoring 

agreement, construct a scientific platform for the overall management of the lake. The lake was 

sampled in depth profile at the deepest spot encountered (approximately 14 ft; Site 12). This was 

within the Northeastern section of the lake (Figure 1; Site 12). Other surface sampling locations 

included Sites 1-11 (Figure 1). The lake’s center is Site 5. All other sites were chosen to equally 

divide up the lake for aquatic plant sampling. The data indicates that Hidden Harbour maintains 

high levels of dissolved oxygen throughout the entire water column over the summer and does 

not thermally stratify. Our sampling did not indicate any internal nutrient loading within the lake. 

Current nutrient concentration within the lake would indicate that the lake is oligotrophic. Of the 

11 plant sampling sites only one site had trace amounts of Eurasian watermilfoil (Myriophyllum 

spicatum), and no sites indicated any Curlyleaf pondweed (Potamogeton crispus). All E. coli 

bacteria samples tested well below any recreational restrictions, and all results indicated good 

water quality for swimming and other forms of full body contact recreation. As we explore the 

lake over the next two years we will be able to offer greater insight in the variability of some of 

these parameters. 

 

Introduction 

Hidden Harbour Lake (N 41.62892293°, W -83.73304517°) is a 68.0 acre polymictic 

quarry lake located in the Village of Holland, OH. The lake has a maximum depth of 16 ft. The 

original mining operation was focused on sand production, the lake and lake community was 

formed after a quarry’s resources had been dug through and exhausted. The lake is mainly fed by 

localized runoff/ground water flow from the lake subbasin in and around the Hidden Harbour 

Lake community. 

Hidden Harbour is a premier lake community within the region, supporting various types 

of recreation and water sports. This study and report was designed to provide the Hidden 

Harbour Lake Committee with an update to their previous water quality monitoring efforts, and 

as part of a three year monitoring agreement, construct a scientific platform for the overall 

management of the lake. The Lake Committee reached out to AUQA DOC Lake and Pond 

Management, Inc. in the spring of 2017 regarding the current status of the lake focusing on the 

various components of a lake ecosystem, including water quality, aquatic plant community, and 

fishery status. The development of this study was seen as an opportunity to be proactive rather 

than reactive to any potentially unforeseen issues within the lake. This report is supplemented by 

the Hidden Harbour 2017 Electrofishing Report, which was carried out by Aquatic 

Environmental Services, Inc. (AES) of Ball Ground, GA. AES is a sister company of AQUA 

DOC Lake and Pond Management Inc., which primarily focuses on fisheries management. These 

reports are intended support future management actions designed to improve the lake form both a 

recreational and the aquatic ecosystem standpoint. 

 

Methods 

A summary map of the sampling locations (Sites 1-12) is given in Figure 1. The lake was 

sampled in depth profile at the deepest spot encountered within the main basin (approximately 
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14 ft depth; Site 12). The deepest section of the lake was encountered was within the 

Northeastern section of the lake (Figure 1; Site 12). Transparency was measured with a standard 

Secchi disk. Physical water quality data (temperature, dissolved oxygen, pH, and conductivity) 

was collected in 1 ft depth intervals (0-13 ft) using an YSI Professional Plus® multiparameter 

sonde calibrated to manufacturer’s specification (YSI 2009). Nutrient samples (Total Kjeldahl 

Nitrogen, and Total Phosphorus) were also collected surface (2 ft) and bottom (12 ft) at Site 12 

using a Kemmerer water sampler. E. coli bacteria samples were also collected from each major 

shoreline (Beaches, South Side, North Channel, and East Side), according to standard methods. 

Other surface sampling locations included Sites 1-11 (Figure 1). The lake’s center is 

Site 5. All other sites were chosen to equally divide up the lake for aquatic plant sampling. The 

sampling method used was the Point Intercept Rake Toss Relative Abundance Method 

(PIRTRAM). The plant rake used in this study consists of two garden rake heads welded together 

and connected to a 33 ft nylon cord. At each of the 11 sites, the rake was thrown out randomly 3 

times. The rake was allowed to settle to the bottom of the lake and slowly pulled into the boat. 

Once in the boat, species were separated and measured by abundance categories. The 5 

abundance categories are “no plants” (denoted by “Z”), “fingerful” (“T”= trace), “handful” (“S” 

= sparse), rakeful (“M” =medium), and “can’t bring into the boat” (“D” = dense). Each rake toss 

triplicate was converted to its corresponding mid-point dry weight (g/m2), which was then 

averaged. 

Algal analysis included algal identification/enumeration and calculation of chlorophyll a 

concentrations which is typically used as an algal biomass indicator. All necessary water samples 

were preserved, and shipped within prescribed holding times to certified laboratories. Chemical 

analysis for this project was conducted by SePro Analytical Laboratory Services in 

Whitakers, NC. Chlorophyll a and plankton samples were analyzed by EnviroScience, Inc. in 

Stow, OH. E. coli bacteria analysis was carried out by Biosolutions, LLC in Chagrin Falls, OH. 

 

Results 

 

Secchi Depth 

Figure 2 illustrates Secchi disk transparency recorded during this study. Higher readings 

indicate better water clarity. Water clarity on the day of the study was 10 ft depth. This is high 

visibility commonly associated with a low productivity system. 
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Figure 2. Hidden Harbour Secchi disk transparency.  

 

Temperature 

Figure 3 shows the temperature profile for Hidden Harbour recorded during this study. 

Thermal stratification was not evident during the 8/8/17 sampling period, and given the 

depth/morphology and relative surface area of the lake, it is assumed that the lake remains 

unstratified throughout most of the year. Temperatures ranged from 25°C (77°F) at the surface, 

to 24.2°C (75.5°F) near the bottom, this is not a significant enough change in temperature to 

suggest any prolonged periods of stratification. 

 
Figure 3. Hidden Harbour temperature data shown in depth profile. 
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Dissolved Oxygen 

Figure 4 shows dissolved oxygen levels throughout the water column during the August 

sampling date. The data indicates that Hidden Harbour maintains high levels of dissolved oxygen 

throughout the entire water column. This is consistent with the lack of thermal stratification. By 

not permanently stratifying over the course of the summer this allows for the mixing of waters 

from top to bottom helping to maintain an oxygenated environment throughout the water 

column. Oxygen concentrations ranged from 7.09 mg/L at 6 ft depth, to 4.10 mg/L near the 

bottom, although the oxygen concentrations declined slightly with depth, these conditions did not 

reach anoxia. 

 
Figure 4. Hidden Harbour dissolved oxygen data shown in depth profile. 

 

Reduction–Oxidation 

Figure 5 illustrates an oxidizing environment throughout the entire water column. Strong 

thermal stratification along with oxygen depletion can result in a chemically reducing 

environment near bottom. This type of environment often leads to in the internal loading of 

nutrients. Hidden Harbour does not have these issues, and most likely maintains an oxidizing 

environment through the water column year round. The redox potential ranged from +145 mV at 

the surface to +114.7 mV near the bottom. 
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Figure 5. Hidden Harbour Redox data shown in depth profile. Negative numbers indicate a 

reducing environment, and positive numbers indicate an oxidizing environment. 

 

In-Lake Nutrients 

Phosphorus is typically the primary limiting nutrient for algal growth in freshwater. 

Hidden Harbour displayed relatively low levels of dissolved nutrients. This report mainly looked 

at Nitrogen and Phosphorus levels. Near surface and bottom samples were collected to assess the 

presence of any internal nutrient cycling. Our sampling did not indicate any internal nutrient 

loading within the lake. This would be consistent with the temperature and dissolved oxygen 

readings also collected at the same time. Overall, nutrient concentrations were very low and 

would suggest a low productivity system. Hidden Harbour would currently be considered 

oligotrophic. Total Kjeldahl Nitrogen (TKN) ranged from 0.50 mg/L at the surface to 0.60 mg/L 

near the bottom. Total Phosphorus (TP) at the surface and near bottom both tested below the 

detection limits of 10 μg/L.  

 

Table 2. Hidden Harbour water chemistry data including Total Kjeldahl Nitrogen (TKN) and 

Total Phosphorus (TP). 

Location Date 
Depth 
(ft) 

Total Kjeldahl 
Nitrogen (TKN) (mg/L) 

Total Phosphorus 
(TP) (μg/L) 

12 8/8/2017 2 0.50 <10 

12 8/8/2017 12 0.60 <10 

 

Algal Analysis 

Chlorophyll a is the primary light harvesting pigment common to all algae, this measure 

is commonly used to describe algal biomass abundance and/or a measure of water quality. The 

chlorophyll a samples collected during the August sampling event measured 1.0 μg/L Chl a. 

Although chlorophyll a results can be highly variable throughout the year, this one sampling 
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point suggests that the lake has low productivity when it comes to phytoplankton. These readings 

are also consistent with the high water clarity observed on the same day of sampling.  

The 2017 algal sampling event was dominated by a green colonial algae Coelastrum 

reticulatum at relatively low levels (2,265 cells/ml). There were also a number of other small 

bodied green algae (chlorophytes) present which are typically thought of as beneficial 

phytoplankton including Oocystis parva, Chlorella spp., and Sphaerocystis schroeteri. There was 

also some blue-green algae (cyanobacteria) present within the sample. Although these can 

sometimes be bad actors, they were relatively limited and in low numbers. On the day of 

sampling there were no visual blooms present. Overall, the algal assemblage is what would be 

and anticipated for a low productivity lake. This includes a variety of small bodied 

phytoplankton in moderate concentrations. For a full list of identified species please see 

appendix. 
 

Submergent Plants (Macrophytes) 

 The aquatic plant monitoring for 2017 also took place on 8/8/17, this comes after two 

applications for aquatic vegetation control earlier in the year. The primary goal of the treatment 

program is to reduce populations of nuisance plant growth so they do not become a recreational 

hazard for both boating and swimming. These populations include Eurasian watermilfoil 

(Myriophyllum spicatum), and Curlyleaf pondweed (Potamogeton crispus) which are a highly 

invasive plant species that have the ability to outcompete native plants and become dominant 

within the lake. Of the 11 sampling sites only one site had trace amounts of Eurasian 

watermilfoil, and no sites indicated any Curlyleaf pondweed. When converted to dry weight 

Eurasian watermilfoil on average accounted for less than 1% of plant biomass in the entire lake 

(Figure 6). The aquatic pant analysis conducted during this study indicates that the treatment 

program has been effective in meeting these primary goals as well as keeping areas valuable fish 

habitat vegetated with native plant species. 

 Over the course of the sampling period Southern naiad (Najas guadalupensis) was the 

most commonly found aquatic plant in the lake. This plant typically comes on later in the growth 

season and is usually well into its growth cycle by early August. Although this plant was the 

most common species at the time of sampling it was still in relatively low abundance levels, and 

would be considered sparse according the PIRTRAM abundance categories averaging 

66.33 g/m2 dry weight. A full species list can be seen in Table 3, this list includes all plants 

found on the August sampling date. 

 The current aquatic plant management program includes eight zones, totaling 3.5 surface 

acres. Selective ratios of Tribune® (Diquat Dibromide), and Aquathol K® (Endothall) were used 

in the 2016 and 2017 to provide aquatic plant control. Although this treatment area is relatively 

small (3.5 of 68 surface acres), everything appears to be going as designed and has been effective 

in maintaining a good plant balance within the lake.  
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Figure 6. Other aquatic plant biomass compared to that of Eurasian watermilfoil (Myriophyllum 

spicatum). 

 
Figure 7. Mean mid-point plant biomass at each sampling site. Plant sampling at the majority of 

sites was dominated by Southern naiad (Najas guadalupensis). 
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Table 3. Summary of average submergent plant (macrophytes) abundance, collected using 

modified PIRTRAM rake toss method over two sampling dates 5/10/2016 and 6/6/2016. Note: 

No plants =0, Trace=1, Sparse=2, Medium=3, Dense=4. 

Date Common name Scientific Name Abundance Abundance # 

8/8/2017 Southern naiad Najas guadalupensis Sparse 2 

Leafy stonewort Chara Foliolosa Trace 1 

Clasping-leaf pondweed Potamogeton richardsonii Trace 1 

Brittle naiad Najas minor Trace 1 

Common stonewort Chara vulgaris Trace 1 

Eurasian watermilfoil Myriophyllum spicatum Trace 1 

Sago pondweed Stuckenia pectinata Trace 1 

Coontail Ceratophyllum demersum Observed Observed 

 

E. Coli Bacteria 

 The Ohio bathing-water standard for E. coli bacteria is 235 colonies per 100 milliliters 

(CFU/100 ml) for a single sample value. If the count for E. coli is equal to or above 235 

CFU/100 ml a water quality advisory is required for swimming or other full body contact 

recreation. All samples collected during this sampling period were well below any recreational 

restrictions, indicating good water quality for swimming and other full body contact recreation. 

Sampling sites included the Beaches, South Side, North Channel, and East Side. Following the 

sampling event the Hidden Harbour Lake Committee was immediately updated with the results. 

Please see Table 4 for E. coli bacteria counts indicated with site location. Please see appendix for 

further results. 

 

Table 4. Hidden Harbour E. coli cell counts by site location. 

Location Date Depth (ft) E. coli (CFU/100mL) 

Beaches 8/8/2017 2 40 

South Side 8/8/2017 2 <10 

North Channel 8/8/2017 2 20 

East Side 8/8/2017 2 30 

 

Discussion and Conclusion  

In order to compare this study to work previously conducted on the lake in the past 

(2004), the data from this study was used to calculate Trophic Status Index (TSI) 

(Carlson, 1977). The historical data set on Hidden Harbour includes work conducted by a private 

environmental consulting group Inspired by Nature, Inc. Carlson’s Trophic Status Index is based 

on three major water quality parameters including Secchi depth (water clarity), Total Phosphorus 

(TP), and chlorophyll a (indicator of algal productivity). Using collected data you can rank these 

parameters on a scale from 0 to 100, with higher readings indicating increased algal/aquatic plant 
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production, and overall poorer water quality. The 2004 data set only allowed for the calculation 

of TSI for Secchi depth and Total Phosphorus, chlorphyll a data was not collected in 2004. 

Hidden Harbour scores low on the Tropic Status Index, this indicates that the lake has 

low productivity or limited algal/aquatic plant production, and overall good water quality 

(Table 5). These findings are consistent whit the vast majority of work done on the lake this year. 

The lake actually scored more productive in 2004, but this could be due to natural variability in 

water quality over the course of a year, in 2017 we are relying on only one data point for these 

calculations. Currently the lake would be classified as oligotrophic verses more mesotrophic in 

2004. It will be interesting to build this data set over the next two years to compare the results. 

Most lake management plans in Ohio are designed to limit the impacts of eutrophication or 

nutrient enrichment to a waterbody, Hidden Harbour Lake shows no signs of currently having 

major issues with eutrophy. Current in place strategies designed to help the lake long-term 

including Canada Goose (Branta Canadensis) suppression tactics, and phosphorus free fertilizer 

lawn care practices appear to be working well and should be continued on into the future. 

 

Table 5. Trophic status index (TSI) calculated according to Carlson, 1977. Current status 

compared to previous data collected in 2004 (Inspired By Nature, Inc.) 

Year TSI (SD) TSI (TP) TSI (Chl a) 

2004 46.6 61.9 na 

2017 43.9 27.4 30.6 

 

The lake is also polymictic, meaning that the lake does not undergo seasonal thermal 

stratification. The results of our profile sampling indicated that the lake may loosely stratify, but 

for the vast majority of time it is well mixed throughout. This is most likely due to the abnormal 

shallow basin. It is assumed that, given the morphology of the lake, wind generated currents 

within the lake are capable of mixing the entire volume of water and preventing thermal 

stratification. 

Conversations with the Hidden Harbour Lake Committee have indicated that swimming 

is the top recreational activity in the lake. The results indicate that Hidden Harbour Lake is an 

excellent swimming environment. This includes great water clarity, beneficial algal assemblage, 

limited areas of nuisance aquatic vegetation, and very low E. coli bacteria counts. However, this 

cause limitations with regards to the production of trophy class fish. Often times more productive 

waters are for more beneficial when trying to raise large game fish through the aquatic food 

chain. Greater algal production leads to larger zooplankton populations, which in turn leads to an 

abundance for forge fish, and ultimately trophy class game fish. This topic is addressed further in 

the Hidden Harbour 2017 Electrofishing Report, which was carried out by Aquatic 

Environmental Services, Inc. (AES). As we explore the lake over the next two years we will be 

able to offer greater insight in the variability of some of these parameters. 
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Management Recommendations 

 

 Continue annual water quality monitoring on the lake. 

 

 Continue annual spot treatment applications for aquatic plant management designed to 

reduce boat prop and swimming entanglement, and prevent the overall spread of 

undesirable aquatic plant populations including, Eurasian watermilfoil (Myriophyllum 

spicatum), and Curlyleaf pondweed (Potamogeton crispus). 

 

 Continue phosphorus free fertilizer lawn care practices within the community.  

 

 Continue Canada Goose (Branta Canadensis) suppression tactics. 

 

 As per review of the Hidden Harbour 2017 Electrofishing Report, consider stocking 

Bluegill (Lepomis macrochirus), as a supplement to current forage fish base. 

 

 As per review of the Hidden Harbour 2017 Electrofishing Report, consider 

removal/harvesting of Common carp (Cyprinus carpio). 
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Table 6. Site 12, physical water quality data 8/8/17.

Location Date Depth (ft) Temp(°C) Temp(°F) Cond (μs/cm) DO (mg/L) pH ORP Secchi depth (ft)

12 8/8/2017 0 25.0 77.0 0.304 6.89 8.04 126.8 10.0

12 8/8/2017 1 24.9 76.9 0.304 6.80 7.78 140.3

12 8/8/2017 2 24.9 76.9 0.304 6.77 7.68 145.8

12 8/8/2017 3 24.9 76.8 0.304 6.91 7.78 143.1

12 8/8/2017 4 24.8 76.7 0.304 7.01 7.88 140.3

12 8/8/2017 5 24.7 76.5 0.304 7.09 7.98 136.3

12 8/8/2017 6 24.4 76.0 0.304 7.09 8.05 133.4

12 8/8/2017 7 24.3 75.8 0.304 6.98 8.10 131.2

12 8/8/2017 8 24.3 75.8 0.304 6.88 8.13 129.6

12 8/8/2017 9 24.3 75.8 0.305 7.02 8.17 127.6

12 8/8/2017 10 24.3 75.7 0.304 6.72 8.22 124.5

12 8/8/2017 11 24.3 75.7 0.305 6.07 8.25 122.3

12 8/8/2017 12 24.3 75.7 0.305 5.95 8.30 119.2

12 8/8/2017 13 24.2 75.5 0.312 4.10 8.14 124.7
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Table 7. Site 12, chemical water quality data 8/8/17.

Location Date Depth (ft)
Alkalinity 

(mg/L)
N+N (mg/L) Ammonia (NH3) (mg/L)

Total Kjeldahl Nitrogen 

(TKN) (mg/L)

Total Phosphorus (TP) 

(μg/L)
Chl a (μg/L)

12 8/8/2017 2 0.50 <10 1.00

12 8/8/2017 12 0.60 <10
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Table 8. Site 12, E. coli data 8/8/17.

Location Date Depth (ft) E. coli (CFU/100mL)

1 8/8/2017 2 40

2 8/8/2017 2 <10

3 8/8/2017 2 20

4 8/8/2017 2 30.0
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Tables 9-19. Estimated pant biomass (g/m2) by site, rake toss 1-3. 

Site Depth Common Name Scientific Name 1 2 3 Mean mid-point

1 4.0 Southern naiad Najas guadalupensis 185.00 185.00 71.00 147.00

Leafy stonewort Chara Foliolosa 1.00 1.00 1.00 1.00

Clasping-leaf pondweed Potamogeton richardsonii Observed

Site Depth Common Name Scientific Name 1 2 3 Mean mid-point

2 5.0 Southern naiad Najas guadalupensis 71.00 1.00 1.00 24.33

Brittle naiad Najas minor 0.00 1.00 0.00 0.33

Eurasian watermilfoil Myriophyllum spicatum Observed

Site Depth Common Name Scientific Name 1 2 3 Mean mid-point

3 9.7 Southern naiad Najas guadalupensis 1.00 1.00 185.00 62.33

Site Depth Common Name Scientific Name 1 2 3 Mean mid-point

4 1.5 Southern naiad Najas guadalupensis 1.00 0.00 1.00 0.67

Common stonewort Chara vulgaris 1.00 0.00 1.00 0.67

Site Depth Common Name Scientific Name 1 2 3 Mean mid-point

5 4.0 Southern naiad Najas guadalupensis 1.00 1.00 1.00 1.00

Common stonewort Chara vulgaris 0.00 1.00 1.00 0.67

Leafy stonewort Chara Foliolosa 1.00 0.00 0.00 0.33

Clasping-leaf pondweed Potamogeton richardsonii 0.00 1.00 0.00 0.33

Coontail Ceratophyllum demersum Observed

Site Depth Common Name Scientific Name 1 2 3 Mean mid-point

6 6.5 Southern naiad Najas guadalupensis 1.00 71.00 185.00 85.67

Leafy stonewort Chara Foliolosa 1.00 1.00 0.00 0.67

Brittle naiad Najas minor 1.00 1.00 0.00 0.67

Site Depth Common Name Scientific Name 1 2 3 Mean mid-point

7 3.0 None None 0.00 0.00 0.00 0.00

Site Depth Common Name Scientific Name 1 2 3 Mean mid-point

8 13.5 Southern naiad Najas guadalupensis 1.00 0.00 71.00 24.00

Eurasian watermilfoil Myriophyllum spicatum 1.00 1.00 0.00 0.67

Site Depth Common Name Scientific Name 1 2 3 Mean mid-point

9 8.3 Southern naiad Najas guadalupensis 71.00 185.00 185.00 147.00

Leafy stonewort Chara Foliolosa 1.00 0.00 0.00 0.33

Site Depth Common Name Scientific Name 1 2 3 Mean mid-point

10 7.1 Southern naiad Najas guadalupensis 1.00 1.00 71.00 24.33

Site Depth Common Name Scientific Name 1 2 3 Mean mid-point

11 3.0 Southern naiad Najas guadalupensis 185.00 185.00 71.00 147.00

Sago pondweed Stuckenia pectinata 1.00 0.00 0.00 0.33
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Common name Scientific Name Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8 Site 9 Site 10 Site 11

Southern naiad Najas guadalupensis 147.00 24.33 62.33 0.67 1.00 85.67 24.00 147.00 24.33 147.00

Leafy stonewort Chara Foliolosa 1.00 0.33 0.67 0.33

Clasping-leaf pondweed Potamogeton richardsonii Observed 0.33

Brittle naiad Najas minor 0.33 0.67

Common stonewort Chara vulgaris 0.67 0.67

Eurasian watermilfoil Myriophyllum spicatum Observed 0.67

Sago pondweed Stuckenia pectinata 0.33

Coontail Ceratophyllum demersum Observed

Table 20. Estimated plant biomass (g/m2) by site. See Figure 1 for site locations.
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Table 21. Hidden Harbour sampling locations.

waypoint lon Lat date_time

1 -83.73599254 41.63117311 2017-08-08T07:52:02Z

2 -83.73593846 41.62948212 2017-08-08T08:11:18Z

3 -83.73594747 41.62713756 2017-08-08T08:25:47Z

4 -83.73281082 41.62726557 2017-08-08T08:43:34Z

5 -83.73304517 41.62892293 2017-08-08T08:52:51Z

6 -83.73357695 41.63112595 2017-08-08T09:06:21Z

7 -83.73390144 41.63216343 2017-08-08T09:20:32Z

8 -83.73345978 41.63324131 2017-08-08T09:24:04Z

9 -83.73090900 41.63117311 2017-08-08T09:39:12Z

10 -83.73128756 41.63059373 2017-08-08T10:26:25Z

11 -83.73084590 41.62902399 2017-08-08T10:56:14Z

12 -83.73104420 41.62733294 2017-08-08T11:05:36Z
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16013 Watson Seed Farm Road, Whitakers, NC 27891

Chain of Custody: COC2076 LABORATORY REPORT
______________________________________________________________________________________

Customer Company Customer Contact

Company Name: Aqua Doc Lake & Pond Management Inc Contact Person: Carter Bailey

Address: 10779 Mayfield Road, Chardon, OH 44024 E-mail Address: aquadocinc@aol.com

Phone: 440.286.7663

Waterbody Information

Waterbody: Hidden Harbour - OH

Waterbody size: 68

Depth Average:

Sample ID Sample Location Test Method Results Sampling Date / Time

CTM6834-1 12Ft Total Phosphorus (ug/L)
Total Kjelahl Nitrogen (mg/L)

EPA 365.3
EPA 351.2

<10
0.5

08/08/2017

CTM6835-1 2Ft Total Phosphorus (ug/L)
Total Kjelahl Nitrogen (mg/L)

EPA 365.3
EPA 351.2

<10
0.6

08/08/2017

ANALYSIS STATEMENTS:
SAMPLE RECEIPT /HOLDING TIMES: All samples arrived in an acceptable condition and were analyzed within
prescribed holding times in accordance with the SRTC Laboratory Sample Receipt Policy unless otherwise noted in
the report.
PRESERVATION: Samples requiring preservation were verified prior to sample analysis and any qualifiers will be
noted
in the report.
QA/QC CRITERIA: All analyses met method criteria, except as noted in the report with data qualifiers.
COMMENTS: No significant observations were made unless noted in the report.
MEASUREMENT UNCERTAINTY: Uncertainty of measurement has been determined and is available upon
request.

Laboratory Information
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Date / Time Received: 08/10/17 11:00 AM
Date Results Sent: Monday, September 18, 2017

Disclaimer: The results listed within this Laboratory Report relate only to the samples tested in the laboratory. The analyses contained in this report were performed in
accordance with the applicable certifications as noted. All soil samples are reported on a dry weight basis unless otherwise noted in the report. This Laboratory Report is
confidential and is intended for the exclusive use of SRTC Laboratory and its client. This report shall not be reproduced, except in full, without written permission from
SRTC Laboratory. The Chain of Custody is included and is an essential component of this report.

This entire report was reviewed and approved for release.

                                                                                                
                                                                                                            Reviewed By: Quality Assurance Officer
______________________________________________________________________________________
CONFIDENTIALITY NOTICE: This electronic transmission (including any files attached hereto) may contain information that is privileged, confidential and protected
from disclosure. The information is intended only for the use of the individual or entity named above and is subject to any confidentiality agreements with such party. If the
reader of this message is not the intended recipient or any employee or agent responsible for delivering the message to the intended recipient, you are hereby notified that
any disclosure, dissemination, copying, distribution, or the taking of any action in reliance on the contents of this confidential information is strictly prohibited. If you have
received this communication in error, please destroy it immediately and notify the sender by telephone. Thank you
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At the request of AQUADOC, EnviroScience performed quantitative algal analyses on 

one sample collected on 08/08/2017. The sample was centrifuged to concentrate for 

proper microscopy and analyzed at 400x total magnification on an Olympus IMT-2 

microscope in a Palmer Maloney counting Chamber. 

No Harmful Algal Bloom (HAB) species were detected. The most abundant algae 

observed in the Hidden Harbor sample was the colonial green algae Coelastrum 

reticulatum (Fig. 1), at 2,265 cells/ml. The algal assemblage was relatively diverse and 

low in overall density. 

Attached below are photomicrographs of dominant species observed. Other taxa observed 

are included in the attached database report. 

Feel free to contact me with any questions regarding this analysis or any other services. 

Regards,  

 

 

 
Brad Bartelme 

Algal Taxonomist 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

Samples 

 

Hidden Harbor 

21



 

Fig. 1 – Colonial Green Algae Coelastrum reticulatum at 400x (Scale bar - 5µm)  

 

 
 

Fig. 2 – Colonial Cyanobacteria Chroococcus minutus at 400x (Scale bar - 10µm)  
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Fig. 3 – Green Algae Lagerheimia quadriseta at 400x (Scale bar - 10µm)   

 

 
 

Fig. 4 – Colonial Cyanobacteria Aphanocapsa grevillei at 400x (Scale bar - 5µm) 
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Table 1 – Species Enumeration Results 

Proj_Name Lab_ID Lab2_ID BioDataTaxonName SumOfTaxon_Count SumOfTaxon_Cells nat_units_per_ml cells_per_ml 

AquaDoc AD0013 Hidden Harbor Aphanocapsa grevillei 12 238 94 1865 

AquaDoc AD0013 Hidden Harbor Aphanothece clathrata 5 25 39 196 

AquaDoc AD0013 Hidden Harbor Chlamydomonas globosa 1 1 8 8 

AquaDoc AD0013 Hidden Harbor Chlamydomonas spp. 4 4 31 31 

AquaDoc AD0013 Hidden Harbor Chlorella spp. 102 102 799 799 

AquaDoc AD0013 Hidden Harbor Chroococcus minutus 55 170 431 1332 

AquaDoc AD0013 Hidden Harbor Coelastrum reticulatum 44 289 345 2265 

AquaDoc AD0013 Hidden Harbor Cryptomonas spp. 2 2 16 16 

AquaDoc AD0013 Hidden Harbor Dinobryon bavaricum 1 1 8 8 

AquaDoc AD0013 Hidden Harbor Kirchneriella lunaris 1 1 8 8 

AquaDoc AD0013 Hidden Harbor Lagerheimia balatonica 1 4 8 31 

AquaDoc AD0013 Hidden Harbor Lagerheimia quadriseta 10 10 78 78 

AquaDoc AD0013 Hidden Harbor Merismopedia glauca 7 157 55 1230 

AquaDoc AD0013 Hidden Harbor Merismopedia punctata 6 72 47 564 

AquaDoc AD0013 Hidden Harbor Oocystis parva 33 71 259 556 

AquaDoc AD0013 Hidden Harbor Rhodomonas spp. 1 1 8 8 

AquaDoc AD0013 Hidden Harbor Scenedesmus armatus 1 4 8 31 

AquaDoc AD0013 Hidden Harbor Scenedesmus denticulatus 1 4 8 31 

AquaDoc AD0013 Hidden Harbor Scenedesmus ecornis 2 8 16 63 

AquaDoc AD0013 Hidden Harbor Scenedesmus quadricauda 1 2 8 16 

AquaDoc AD0013 Hidden Harbor Sphaerocystis schroeteri 6 22 47 172 

AquaDoc AD0013 Hidden Harbor Tetraedron minimum 2 2 16 16 

AquaDoc AD0013 Hidden Harbor Trachelomonas hispida 1 1 8 8 

AquaDoc AD0013 Hidden Harbor Undetermined diatom live 1 1 8 8 
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