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SECTION  1 

 

INTRODUCTION 

 

 
 This document provides a summary of work efforts conducted by Environmental 
Research & Design, Inc. (ERD) for Seminole County (County) to conduct a performance 
efficiency evaluation of the Club II Regional Stormwater Facility (RSF).  This facility was 
constructed by the County, with cooperative funding from the Florida Department of 
Environmental Protection (FDEP), to reduce pollutant loadings discharging into Lake Monroe 
from approximately 471 acres which currently have no existing stormwater treatment.  The Club 
II RSF consists of an on-line wet detention pond which receives runoff inputs from watershed 
areas located west, south, and east of the pond.   
 
 Section 303(d) of the Clean Water Act requires states to submit lists of surface 
waterbodies that do not meet applicable water quality standards.  These waterbodies are defined 
as “impaired waters” and total maximum daily loads (TMDLs) must be established for these 
waters on a prioritized schedule.  Lake Monroe (WBID #2893D) has been designated as an 
“impaired water” due to elevated nutrient and TSI values.  A nutrient TMDL for Lake Monroe 
was developed by FDEP during 2009.  The Club II RSF was constructed to assist in reducing 
nutrient loadings to Lake Monroe in an effort to improve in-lake nutrient concentrations.   
 
 

1.1   Project Description 
 
 A general location map for the Club II RSF is given on Figure 1-1.  The Club II site is 
located in Seminole County between Celery Avenue and S.R. 46, south of Lake Monroe, within 
the Lake Monroe Planning Unit of the Middle St. Johns River Basin.  The Club II pond 
originated as a borrow pit used for excavation of fill material for the construction of S.R. 417.  
Two separate borrow pits were excavated, including a 75-acre (@ CWL) area (referred to as the 
South Cell or Pond) and a 12-acre area (referred to as the North Cell or Pond).  
 
 During 2008, the two borrow pits were retrofitted into a stormwater treatment facility, 
referred to as the Club II RSF, to provide treatment for approximately 471 acres of residential 
areas, open space, pasture, and wooded areas. The borrow pits were regraded to provide adequate 
side slopes for safety and maintenance, and stormwater related infrastructure was installed to 
regulate water levels and discharge rates from the ponds. Construction drawings for the Club II 
RSF, prepared by Professional Engineering Consultants (PEC), are given in Appendix A. 
Stormwater inputs are initially directed into the 75-acre South Pond which is the subject of the 
work efforts discussed in this report.  Excess water from the South Pond discharges through an 
outfall structure into the 12-acre North Pond for additional treatment.   The North Pond is not 
included in the performance efficiency evaluation discussed in this report, although routine 
surface water monitoring was conducted in the pond by ERD for comparison with the South 
Pond. Discharges from the North Pond migrate through a vegetated conveyance system and 
discharge into the southeast lobe of Lake Monroe.  General drainage patterns in the vicinity of 
the Club II pond are illustrated on Figure 1-2. 

1-1 
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Figure 1-1

 
Figure 1-1.   General Location Map for the Club II Regional Stormwater Facility. 

 

 

South Pond

North

Pond

Lake Monroe

Figure 1-3

 
Figure 1-2.   General Drainage Patterns in the Vicinity of the Club II Pond. 
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 Inflows and outflows for the Club II RSF are illustrated on Figure 1-3.  Primary inflow 

into the South Pond occurs through a rip-rap lined channel at the southwest corner of the pond.  

This channel receives significant inflows through a ditched drainage system which originates in 

the vicinity of S.R. 46.  In addition, an underground stormsewer also discharges into the channel 

which originates as a discharge from Lake Gem and provides drainage for adjacent residential 

areas.  Photographs of the primary inflow channel are given on Figure 1-4. 
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Figure 1-3.   Inflows and Outflows for the Club II RSF. 

 

 

 

In addition to the primary channel inflow, runoff inputs also enter the South Pond from a 

drainage swale along Brisson Avenue on the east side of the pond.  Photographs of the drainage 

swale system are given on Figure 1-5.  The drainage swale contains three separate inlet structures 

which convey runoff into the pond through 24-inch RCPs. 

 

 Discharges from the South Pond occur through an outfall structure located on the north 

lobe  of the pond, with the discharges entering the North Pond.  The outfall structure contains a 

3-ft wide rectangular weir with a control elevation of 23.0 ft.  A high level overflow weir is also 

provided which consists of a 15-ft wide concrete fabric form channel, constructed at an invert 

elevation of 27.0 ft.  An additional high level overflow structure is located on the west side of the 

Club II pond, with an invert elevation of 28.0 ft. 
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Figure 1-4.   Photographs of the Primary Inflow Channel. 

 

 

 

  

Figure 1-5

a. Typical swale section along Brisson Avenue b. Typical inlet structure along swale

 

Figure 1-5

a. Typical swale section along Brisson Avenue b. Typical inlet structure along swale

 
a.   Typical Swale Section Along Brisson Avenue b.   Typical Inlet Structure Along Swale 

 

Figure 1-5.   Photographs of the Drainage Swale System. 
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 An  approximate  topographic contour map of the Club II South Pond is given on Figure 

1-6.  This map was developed by ERD using information collected from two different sources.  

First, contour lines between the top of bank (elevation ~30.0 ft) and elevation 10.0 were obtained 

from the construction drawings for the South Pond.  However, the contour lines indicated on the 

construction drawings do not extend below an elevation of 10.0 ft.  Based upon field 

measurements conducted by ERD, the pond depth appears to be approximately 23-24 ft, 

suggesting a bottom elevation of approximately 0 ft which corresponds with the approximate 

pond bottom elevation indicated on the construction drawings.  Contour lines were extended 

from the last available contour on the construction drawings at the same 4:1 slope shown on the 

construction drawings for elevations less than 12 ft until a bottom elevation of 0.0 ft was 

reached.   

 

 

 

South Pond
CWL = 23.0 ft

Bottom El. ~ 0 ft

Figure 1-6

 
 

Figure 1-6.  Topographic Contour Map of the Club II South Pond. 
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Although the North Pond is not included as part of the performance efficiency evaluation, 

field measurements conducted in this pond by ERD indicate a similar water depth of 

approximately 23-24 ft.  A north-south cross-section to the south and North Ponds is given on 

Figure 1-7, indicating relative water level elevations for the two ponds and outfall channel.  

 

 

CWL Elev. 23.0 ft
CWL Elev. 22.0 ft

~ 23 ft

Bottom Elev. ~ 0 ft

South Pond North Pond

7:1

4:1

Figure 1-7

 
 

Figure 1-7.   North-South Cross-Section to the South and North Ponds. 

 

 

 

 

 Stage-area-storage relationships for the South Pond are given on Table 1-1 based upon 

the topographic contour map provided on Figure 1-6.  At the control water elevation of 23.0 ft, 

the South Pond has a surface area of approximately 75.2 acres with an approximate volume of 

1501 ac-ft.  This corresponds to a mean water depth of approximately 20.0 ft. 

 

An outline of watershed areas discharging to the Club II RSF is given on Figure 1-8, 

based upon the delineation performed by PEC during the preliminary evaluation phase for the 

Club II RSF project.  The drainage basin is divided into two separate sub-basins, with areas 

discharging through the southwest channel referred to as the First Avenue sub-basin, and areas 

discharging into the east side of the Club II RSF designated as the Brisson Avenue sub-basin.  A 

tabular  summary  of  land use in contributing sub-basins for the South Pond is given in Table 1-

2.  The First Avenue sub-basin is approximately 456.89 acres in size, with approximately 12.33 

acres in the Brisson Avenue sub-basin.  The single largest land use category in the sub-basin 

areas under existing conditions is open space which covers approximately 35% of the total area.  

An additional 32% of the basin area is covered by woods, with 26% in residential land use and 

7% in commercial land use. 

 

A summary of contributing sub-basins to the North Pond is given in Table 1-3.  Direct 

runoff into the North Pond occurs only from a 2.05-acre wooded area located adjacent to the 

pond.  Therefore, virtually all inputs into the North Pond originate as discharges from the South 

Pond.   
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Figure 1-8.   Outline of Watershed Areas Discharging to the Club II RSF. 
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TABLE  1-1 

 

STAGE-AREA-STORAGE  RELATIONSHIPS  FOR  THE  SOUTH  POND 

 
ELEVATION 

(ft) 

AREA 

(acres) 

VOLUME 

(ac-ft) 

ELEVATION 

(ft) 

AREA 

(acres) 

VOLUME 

(ac-ft) 

26 79.0 1733 12 65.2 732 

25 77.7 1654 11 64.1 668 

24 76.5 1577 10 63.1 604 

23 75.2 1501 9 62.6 541 

22 74.0 1427 8 62.0 479 

21 72.9 1353 7 61.5 417 

20 72.0 1281 6 60.9 356 

19 71.1 1209 5 60.4 295 

18 70.2 1139 4 59.9 235 

17 69.4 1069 3 59.3 176 

16 68.5 1000 2 58.8 117 

15 67.7 932 1 58.3 58.0 

14 66.9 865 0 57.8 0 

13 66.1 798  

 

 

TABLE  1-2 

 

 LAND  USE  IN  CONTRIBUTING  SUB-BASINS 

 FOR  THE  SOUTH  POND  OF  THE  CLUB  II  RSF 
 

SUB-BASIN 

NUMBER 

AREA  (acres) 

OPEN  SPACE WOODS RESIDENTIAL COMMERCIAL TOTAL 

First Avenue 156.13 148.93 117.23 34.60 456.89 

Brisson Avenue 8.80 -- 3.53 -- 12.33 

TOTAL: 164.93 148.93 120.76 34.60 469.22 

Percent of Total: 35 32 26 7 100 

 

 

TABLE  1-3 

 

 LAND  USE  IN  CONTRIBUTING  SUB-BASINS 

 FOR  THE  NORTH  POND  OF  THE  CLUB  II  RSF 
 

SUB-BASIN 

NUMBER 

AREA  (acres) 

OPEN  SPACE WOODS RESIDENTIAL COMMERCIAL TOTAL 

North -- 2.05 -- -- 2.05 

TOTAL: 0.00 2.05 0.00 0.00 2.05 
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 Construction activities for the Club II RSF were completed in early 2008, and field 

monitoring was initiated by ERD on December 1, 2008.  During fall 2009, construction activities 

were initiated for a public school and bus storage facility located on the formerly vacant land 

immediately south of the South Pond.  During construction, the South Pond was used as a 

receiving water for dewatering activities related to the on-site construction.  A dedicated 

stormwater pond was constructed for the school site, with the discharges from the pond directed 

into the South Pond.  These construction activities created isolated plumes of turbidity in near-

shore waters along the south side of the South Pond, and on at least one occasion, resulted in 

turbid water throughout the entire South Pond.  Photographs of construction activities and 

associated water quality problems for the southern school site are given on Figure 1-9.  However, 

the volume of water discharged from the school site into the South Pond during the construction 

activities is thought to be relatively minimal with respect to the large water volume contained 

within the South Pond and is thought to have had a minimal impact on the performance 

efficiency evaluation.  The construction activities added two additional inflows into the South 

Pond from the school site which are illustrated on Figure 1-10.   

 

 

School Pond

Outfalls to

South Pond

a. New school pond under construction b. New inflows from school pond

c. Construction in vicinity of South Pond d. Turbidity impacts from construction activities

 

School Pond

Outfalls to

South Pond

a. New school pond under construction b. New inflows from school pond

c. Construction in vicinity of South Pond d. Turbidity impacts from construction activities

 
a.   New School Pond Under Construction 

 

b.   New Inflows from School Pond 

 

School Pond

Outfalls to

South Pond

a. New school pond under construction b. New inflows from school pond

c. Construction in vicinity of South Pond d. Turbidity impacts from construction activities
 

School Pond

Outfalls to

South Pond

a. New school pond under construction b. New inflows from school pond

c. Construction in vicinity of South Pond d. Turbidity impacts from construction activities
 

c.   Construction in Vicinity of South Pond d.   Turbidity Impacts from Construction Activities 

 

 

   Figure 1-9.    Construction Activities and Water Quality Issues Associated with the School Site 

Construction. 
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Figure 1-10.   Additional Inflows into the South Pond from the School Site. 

 

 

 

 A variety of wildlife was observed in the vicinity of the Club II pond during the field 

monitoring program.  The South Pond was home to several large alligators, migratory birds, and 

a variety of birds of prey.  Photographs of wildlife in the vicinity of the South Pond are given on 

Figure 1-11. 

 

 Funding for design, construction, and monitoring of the Club II RSF was provided by 

multiple partners, including Seminole County, the St. Johns River Water Management District 

(SJRWMD), and the State of Florida through a Florida Forever Grant.  A summary of 

expenditures by the participating partners is given on Table 1-4.  Funding through the Florida 

Forever Program was provided by FDEP under Agreement No. S0163 in the amount of 

$501,271. 

 

 

1.2   Work Efforts Performed by ERD 

 

 A Quality Assurance Project Plan (QAPP) was developed by ERD during July 2008 

which provides details concerning the proposed field monitoring and laboratory analyses.  The 

QAPP was reviewed and approved by FDEP.  Monitoring equipment was installed at the Club II 

RSF site during November 2008.  Routine monitoring was initiated on December 1, 2008 and 

was continued for a period of 24 months until November 30, 2010. 
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Figure 1-8

 

Figure 1-8

 
  

Figure 1-8

 

Figure 1-8

 
 

Figure 1-11.   Photographs of Wildlife in the Vicinity of the South Pond. 

 

 

 

TABLE  1-4 

 

SUMMARY  OF  EXPENDITURES  FOR  THE  CLUB  II  PROJECT 

 

PROJECT 

FUNDING  ACTIVITY 

FLORIDA 

FOREVER 

($) 

MATCHING 

FUNDS 

($) 

OTHER 

FUNDS  NOT 

MATCHED
1 

($) 

MATCH 

SOURCE 

($) 

Task 0 Land Acquisition -- -- 1,000,000 Seminole County 

Task 1 
Preliminary Design and Construction Plans -- -- 50,000 SJRWMD 

Construction Plans and Permitting 75,000 -- -- -- 

Task 2 
Borrow Pit Regrading -- -- 574,640.60 SJRWMD 

Construction 326,271 -- -- -- 

Task 3 Effectiveness Evaluation 100,000 50,000 -- Seminole County 

Task 4 Project Administration -- 131,000 -- Seminole County 

TOTAL: $ 501,271 $ 181,000 $ 1,624,640.60 
 

TOTAL  PROJECT  COST: $ 2,306.911.60 

 

1.   Other funds contributed to the project by Seminole County and SJRWMD are non-required match 
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 This report has been divided into four separate sections.  Section 1 contains an 

introduction to the report, a description of the Club II RSF, and a brief summary of work efforts 

performed by ERD.  Section 2 provides a detailed discussion of the methodologies used for field 

and laboratory evaluations.  Section 3 includes a discussion of the hydrologic and water quality 

results, with a summary provided in Section 4.  Appendices are attached which contain data and 

supporting documentation for the results and conclusions of this project. 
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SECTION  2 

 

FIELD  AND  LABORATORY  ACTIVITIES 

 

 

 Field and laboratory investigations were conducted by ERD over a 24-month period from 

December 2008-November 2010 to evaluate the effectiveness of the Club II RSF.  Field 

monitoring was conducted at the inflows and outflow for the South Pond which included a 

continuous record of discharges into and out of the pond.  Laboratory analyses were conducted 

on collected samples for general parameters and nutrients to assist in identifying concentration-

based and mass removal efficiencies.  Specific details of monitoring efforts conducted at the 

Club II RSF are given in the following sections. 

 

 

2.1   Field Instrumentation and Monitoring 

 

 A schematic of monitoring locations used to evaluate the performance efficiency of the 

Club II RSF is given on Figure 2-1.  Inflows into the South Pond were monitored at two 

locations.  Monitoring Site 1 was located in the rip-rap lined inflow channel at the southwest 

corner of the pond.  The second inflow monitoring site was located at one of the inflows from the 

swale drainage system adjacent to Brisson Avenue.  Since the sub-basin area contributing to the 

drainage swale is relatively small compared with the large basin area discharging at Site 1, 

monitoring was conducted at only one of the three inflow locations, with the assumption that 

inflow characteristics at the remaining two sites would be relatively similar.  The swale inflow 

site is referred to as Site 2.  Discharges from the South Pond were monitored at the outfall 

structure which is referred to as Site 3.  In addition, a water level recorder was installed adjacent 

to the outfall structure to provide a continuous record of water elevations within the South Pond.  

A rain gauge and evaporimeter were also installed adjacent to the outfall structure to provide 

information on rainfall inputs and evaporation losses.   Details of these monitoring locations are 

given in the following sections. 

 

 

2.1.1 Inflow Channel – Site 1  

 

 The primary inflow monitoring site for the South Pond (Site 1) was located in the rip-rap 

lined channel approximately 50 ft upstream from the pond.  Photographs of monitoring 

equipment used at Site 1 are given on Figure 2-2.  A Sigma automatic sequential refrigerated 

stormwater sampler with integral flow meter (Model 900MAX) was installed inside a large 

equipment shelter adjacent to the inflow channel.  Sensor cables and sample tubing were 

extended from the equipment shelter through an underground 3-inch PVC conduit to the 

approximate midpoint of the channel.  The 3-inch PVC casing was installed below the rock rip-

rap for security and allowed sample tubing and flow sensors to be exchanged or replaced without 

repeated disturbance of the banks of the inflow channel. 

 

2-1 
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Figure 2-1.   Monitoring Locations at the Club II RSF Site. 

 

 

 

 

The autosampler provided a continuous measurement of discharges through the inflow 

channel into the South Pond under both storm event and baseflow conditions, as well as collect 

flow-weighted samples at the inflow over a wide range of flow conditions.  The internal flow 

meter within the autosampler was programmed to provide a continuous record of discharges into 

the pond with measurements stored into internal memory at 10-minute intervals.  The 

autosampler used at this site contained a single 20-liter polyethylene bottle and was programmed 

to collect samples in a flow-weighted mode, with 500-ml aliquots pumped into the collection 

bottle with every programmed increment of discharge.  Power for operation of the refrigerated 

autosampler (120 VAC) was extended to the monitoring site from a City of Sanford wastewater 

lift station located approximately 425 ft west of the pond. 
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a. Equipment housing for inflow monitoring site

b. Refrigerated autosampler used for

inflow monitoring

Figure 2-2

 
 

 

a. Equipment housing for inflow monitoring site

b. Refrigerated autosampler used for

inflow monitoring

Figure 2-2

 
a.   Equipment Housing for Inflow Monitoring Site b.   Refrigerated Autosampler Used for Inflow Monitoring 

 

 

Figure 2-2.   Monitoring Equipment at the Inflow Channel Site (Site 1). 

 

 
 
 

 

 Accurate measurements of discharge in the rip-rap lined inflow channel were difficult 

due to the irregular shape of the channel bottom resulting from placement of the rip-rap and 

turbulence and eddies created as a result of the irregular geometry.  Therefore, to improve 

discharge measurements, ERD installed a concrete control section across the inflow channel 

adjacent to the equipment shelter.  The control section was 8 inches in width and extended across 

the bottom of the inflow channel.  The rip-rap in this area was removed from the channel to 

allow access to the earthen portion of the channel bottom.  The concrete control section was 

extended approximately 1 ft into the existing channel bottom to prevent undermining of the 

section during high flow events.    A 16-inch opening was left in the middle of the control section 

which was sufficient to contain flow discharges through the channel except during relatively 

large storm events.  The velocity and depth sensors were placed on the channel bottom in the 16-

inch opening and provided a continuous record of discharges at this site.  Photographs of the 

weir structure are given on Figure 2-3. 
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Figure 2-3

a. Weir structure formed and poured with concrete

b. Completed weir structure used to provide constant control section for flow measurement

 

Figure 2-3

a. Weir structure formed and poured with concrete

b. Completed weir structure used to provide constant control section for flow measurement

 
a.   Weir Structure formed and Poured with Concrete 

 

Figure 2-3
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Figure 2-3

a. Weir structure formed and poured with concrete

b. Completed weir structure used to provide constant control section for flow measurement

 
b.   Completed Weir Structure Used to Provide Constant Control Section for Flow Measurement 

 

 

Figure 2-3.   Photographs of the Weir Structure at Site 1. 

 

 

 

2.1.2 Brisson Avenue Inflow - Site 2 

 

 As indicated on Figure 2-1, three separate inflows discharge into the South Pond from the 

Brisson Avenue swale system.  Basin areas discharging into the swale system are similar 

throughout the length of the swale, and runoff characteristics should be relatively similar at each 

of the three inflow sites.  Since the Brisson Avenue swale system represents a relatively minor 

input into the South Pond, inflow monitoring was conducted only at the middle inflow which is 

referred to as Site 2.  Photographs of this monitoring site are given on Figure 2-4.  An aluminum 

equipment shelter was installed adjacent to the fence line for the Club II pond which runs parallel 

to the Brisson Avenue drainage swale.  A 3-inch PVC conduit was extended from the equipment 

shelter to the inflow grate for the inflow structure located in the drainage swale.  The sample 

tubing and flow probes were run through the 3-inch PVC to the inlet structure and extended 

approximately 15 ft downstream in the 18-inch RCP. 
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Figure 2-4

a. Equipment housing for Brisson Ave. 

monitoring site (Site 2)
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b. Autosampler used at Brisson Ave. Site

 

Figure 2-4

a. Equipment housing for Brisson Ave. 

monitoring site (Site 2)

Sample tubing 

extended into
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b. Autosampler used at Brisson Ave. Site

 
a.   Equipment Housing for Brisson 

Avenue Monitoring Site (Site 2) 

b.   Autosampler Used at Brisson Avenue Site 

 

Figure 2-4.   Monitoring Equipment Used at the Brisson Avenue Site (Site 2). 

 

 

A Sigma automatic sequential stormwater sampler with integral flow meter (Model 

900MAX) was installed inside of the aluminum equipment shelter.  The flow probe and sample 

strainer were attached to a 4-inch wide x 0.5-inch thick x 4-ft long steel plate which was attached 

to the bottom flow line of the stormsewer pipe.  The internal flow meter in the stormwater 

sampler was programmed to provide a continuous record of discharges through the 18-inch RCP, 

with measurements stored into internal memory at 10-minute intervals.  The automatic sampler 

contained a single 20-liter polyethylene bottle and was programmed to collect samples in a flow-

weighted mode, with 500-ml aliquots pumped into the collection bottle with every programmed 

increment of discharge.  Since 120 VAC power was not available at the site, the automatic 

sampler was operated on 12-VDC batteries which were replaced on a periodic basis. 

 

 

2.1.3 Outflow Structure – Site 3 

 

 Discharges from the South Pond were monitored at the outfall structure for the pond 

which is designated as Site 3.  The outfall structure consists of a 5.5-ft x 4.5-ft rectangular box 

with a Reticuline grate and a 3-ft wide contracted rectangular weir with a crest elevation of 23.0 

ft.   A plastic equipment shelter was installed on top of the outfall structure and used to house the 

automatic stormwater sampler. A photograph of the equipment shelter used at the outflow 

monitoring site is given on Figure 2-5.  The automatic sequential sampler used at this site was 

manufactured by Sigma (Model 900MAX).  The depth sensor cable and sample tubing were 

extended from the rear of the equipment shelter and were mounted to the front of the outfall 

structure, approximately 6 inches below the crest elevation.  The depth sensor was used to 

provide accurate readings of water level, with discharges over the weir calculated using the 

standard horizontal weir equation.  Flow measurements recorded by the autosampler were 

verified manually by ERD during each weekly monitoring event by measuring discharge at the 

mitered end section which connects the outfall structure to the North Pond. 
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Figure 2-5

Outfall

structure

 
 

Figure 2-5.   Equipment Shelter Used at the Outflow Monitoring Site. 

 

 
The integral flow meter was programmed to provide a continuous record of discharges 

through the outfall structure, with measurements stored into internal memory at 10-minute 
intervals.  The automatic sampler contained a single 20-liter polyethylene bottle, and was 
programmed to collect composite samples in a flow-weighted mode, with 500-ml aliquots 
pumped into the collection bottle with every programmed increment of discharge.  Since 120-
VAC power was not available at this site, the automatic sampler was operated on 12-VDC 
batteries which were replaced on a periodic basis. 
 
 
2.1.4 Hydrologic Instrumentation 
 
 In addition to the inflow and outflow monitoring sites discussed previously, hydrologic 
instrumentation was also installed at the site to provide information on rainfall and evaporation 
during the field monitoring program.  The hydrologic monitoring equipment was installed 
adjacent to the equipment shelter for the outfall structure.  Photographs of hydrologic monitoring 
equipment used at the South Pond site are given on Figure 2-6. 
 

Figure 2-6

a. Hydrologic monitoring equipment adjacent to 

outfall structure

b. Pan evaporimeter and rain gauge

Rain gauge
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a.   Hydrologic Monitoring Equipment Adjacent to 

Outfall Structure 

b.   Pan Evaporimeter and Rain Gauge 

 

Figure 2-6.   Hydrologic Monitoring Equipment Used at the South Pond Site. 
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 Rainfall was monitored using a continuous rainfall recorder which was attached to a 4-
inch x 4-inch wooden post near the outfall structure.  The location of the rainfall recorder is 
indicated on Figure 2-6.  The rainfall recorder (Texas Electronics Model 1014-C) produced a 
continuous record of all rainfall which occurred at the site, with a resolution of 0.01 inch.  
Rainfall data were stored inside a digital storage device (Hobo Event Rainfall Logger) which was 
also attached to the wooden post inside a waterproof enclosure. The rainfall record is used to 
provide information on general rainfall characteristics in the vicinity of the monitoring sites and 
to assist in completing the hydrologic budget for the pond. 
 
 In addition to the rainfall recorder, a Class A pan evaporimeter was also installed 
adjacent to the pond outfall site.  Measurements of water level within the evaporation pan were 
recorded on a continuous basis using a sensitive digital water level recorder.  The recorded 
evaporation losses are corrected for measured rainfall and used to provide estimates of 
evaporation from the pond surface during the field monitoring program.   
 
 Although not visible in Figure 2-6, a digital water level recorder (Global Water Model 
WL16) was attached to the outfall structure to provide continuous measurements of water levels 
in the South Pond during the monitoring program.  This information is used to assist in 
completing the hydrologic budget for the pond and to corroborate and verify elevations and 
corresponding discharge measurements recorded by the stormwater sampler at the outfall site. 
 
 
2.1.5 Monitoring Activities 
 
 ERD field personnel visited the Club II RSF site at least once each week to retrieve 
collected stormwater, baseflow, and outflow samples and to download stored hydrologic data 
from the inflow and outflow automatic samplers as well as the additional hydrologic 
instrumentation.  Readings of staff gauge levels were also conducted during each weekly visit 
using the fixed staff gauge installed in the pond by the County.  Data collected during each 
weekly visit were evaluated for quality control purposes and, if acceptable, compiled into a 
continuous data set for use in evaluating the hydrologic performance efficiency of the system. 
 
 
2.1.6 Groundwater Seepage 
 

After reviewing the results of the initial year of field monitoring conducted from 
December 2008-November 2009, it became obvious that an additional significant inflow was 
occurring into the Club II South Pond which was not included in the field monitoring program.  
The most likely source of this inflow is groundwater seepage, and it was decided to install 
seepage meters in the South Pond for the remaining portion of the field monitoring program to 
quantify this input. 

 
Field investigations were performed by ERD to evaluate the quantity and quality of shallow 

groundwater seepage entering the South Pond.  Groundwater seepage was quantified using a series 
of underwater seepage meters installed at selected locations throughout the pond.  Seepage meters 
provide a mechanism for direct measurement of groundwater inflow into a lake by isolating a 
portion of the lake bottom so that groundwater seeping up through the bottom sediments into the 
lake can be collected and characterized.  Use of the direct seepage meter measurement technique 
avoids errors, assumptions, and extensive input data required when indirect techniques are used, 
such as the Gross Water Budget or Subtraction Method, as well as computer modeling and flow net 
analyses. 
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 The seepage meter technique has been recommended by the U.S. Environmental Protection 

Agency (EPA) and has been established as an accurate and reliable technique in field and tank test 

studies (Lee, 1977; Erickson, 1981; Cherkauer and McBride, 1988; Belanger and Montgomery, 

1992).  With installation of adequate numbers of seepage meters and proper placement, seepage 

meters are a very effective tool to estimate groundwater-surface water interactions.  One distinct 

advantage of seepage meters is that seepage meters can provide estimates of both water quantity and 

quality entering a lake system, whereas estimated methods can only provide information on water 

quantity. 

 

 

 2.1.6.1   Seepage Meter Construction and Locations 
 

 A schematic of a typical seepage meter installation used in the South Pond is given in Figure 

2-7.  Seepage meters were constructed from a 2-ft diameter aluminum container with a closed top 

and open bottom.  Each seepage meter isolated a sediment area of approximately 3.14 ft
2
.  Seepage 

meters were inserted into the pond sediments to a depth of approximately 8-12 inches, isolating a 

portion of the pond bottom.  Approximately 3 inches of water was trapped inside the seepage meter 

above the pond bottom. 

 
Figure 2-7.  Typical Seepage Meter Installation. 
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 A 0.75-inch PVC fitting was threaded into the top of each aluminum container.  The 0.75-

inch PVC fitting was attached to a female quick-disconnect PVC camlock fitting.  A flexible 

polyethylene bag, with an approximate volume of 40 gallons, was attached to the seepage meters 

using a quick-disconnect PVC male camlock fitting with a terminal ball valve.  Each of the 

collection bags was constructed of black polyethylene to prevent light penetration into the bag.  

Light could potentially stimulate photosynthetic activity within the sample prior to collection and 

result in an undesirable alteration of the chemical characteristics of the sample. 

 

 Prior to attachment to the seepage meter, all air was removed from inside the polyethylene 

collection bag, and the PVC ball valve was closed so that lake water would not enter the collection 

container prior to attachment to the seepage meter.  A diver then connected the collection bag to the 

seepage meter using the PVC camlock fitting.  After attaching the collection bag to the seepage 

meter, the PVC ball valve was then opened.  As groundwater influx occurs into the open bottom of 

the seepage meter, it is collected inside the flexible polyethylene bag. 

 

 Each seepage meter was installed with a slight tilt toward the outlet point so that any gases 

which may be generated inside the seepage meter would exit into the collection container.  A 

plastic-coated fishing weight was placed inside each of the collection bags to prevent the bags from 

floating up towards the water surface as a result of trapped gases.  The location of each seepage 

meter was indicated by a floating marker in the lake which was attached to the seepage meter using 

a coated wire cable. 

 

 Five seepage meters were installed in the South Pond on July 7, 2010.  Locations for the 

seepage meters are indicated on Figure 2-8.   Since seepage inflow is typically the highest and most 

variable around the perimeter of a waterbody, the majority of the seepage meters were installed 

around the perimeter of the pond at a uniform water depth of approximately 5 ft.  One seepage 

meter was also installed in the central portion of the pond. 

 

Site 1

Site  2 

Site  3

Site  4
Site  5

Figure 2-8

 
 

Figure 2-8.   Seepage Monitoring Sites in the Club II South Pond. 
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 Following installation, collection bags were installed on each of the seepage meters, and the 

monitoring program was initiated.  Each of the seepage meters was monitored on approximately a 

monthly to bi-monthly basis, depending on rainfall, from July 2009-February 2010.  During each 

monitoring event, the volume of seepage collected was recorded, and samples were collected for 

analysis of seepage characteristics.  Four separate seepage monitoring events were conducted for 

evaluation of seepage quantity and quality at each of the monitoring sites.  A total of 20 samples 

was collected between the five sites over the 7-month monitoring program. 

 

 

 2.1.6.2   Seepage Meter Sampling Procedures 
 

 During the collection process, a diver was used to close the PVC ball valve and remove the 

collection bag from the seepage meter using the quick-disconnect camlock fitting.  The collection 

bag was placed into the boat and the contents were emptied into a polyethylene container.  The 

volume of seepage collected in the container was measured using either a 4-liter graduated cylinder 

or a 20-liter graduated polyethylene bucket, depending on the collected volume. 

 

 On some occasions, seepage meter samples were found to contain turbidity or particles 

originating from the sediments isolated within the seepage meter.  Since these contaminants are not 

part of the seepage flow, all seepage meter samples collected for chemical analyses were field-

filtered using a 0.45 micron disposable glass fiber filter typically used for filtration of groundwater 

samples.  A new filter was used for each seepage sample.  Seepage samples were filtered 

immediately following collection using a battery operated peristaltic pump at a flow rate of 

approximately 0.25 liter/minute.  The filtered seepage sample was placed on ice for return to the 

ERD laboratory for further chemical analyses. 

 

 

2.2   Field Measurements 

 

 During each weekly monitoring visit, vertical field profiles of pH, temperature, specific 

conductivity, dissolved oxygen, and oxidation-reduction potential (ORP) were conducted near 

the center of the South Pond and North Pond using a Hydrolab Datasonde 4a water quality 

monitor.  Field measurements were conducted at depths of 0.25 m and 0.5 m, and continued at 

0.5-m intervals to the pond bottom.  This information is used to evaluate potential stratification 

and anoxic conditions in bottom portions of the wet detention pond.   

 

 Collection of surface water samples was also conducted in the South Pond and North 

Pond on a monthly basis during one of the weekly monitoring events.  Separate surface water 

samples were collected at a depth of 0.5 m from the surface, 0.5 m from the bottom, and 

approximately mid-way in the water column.  Each of these collected samples was analyzed 

separately for each of the parameters listed in Table 2-1 plus chlorophyll-a.  Measurements of 

Secchi disk depth were also conducted during each monitoring event using a standard 10 cm 

diameter disk. 
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2.3   Laboratory Analyses 

 

A summary of laboratory methods and MDLs for analyses conducted on water samples 

collected during this project is given in Table 2-1.  All laboratory analyses were conducted in the 

ERD Laboratory which is NELAC-certified (No. E1031026).  Details on field operations, 

laboratory procedures, and quality assurance methodologies are provided in the Quality 

Assurance Project Plan (QAPP), outlining the specific field and laboratory procedures to be 

conducted for this project, were submitted to and approved by FDEP prior to initiation of any 

field and laboratory activities.  

 

 

TABLE 2-1 

 

ANALYTICAL  METHODS  AND  DETECTION 

LIMITS  FOR  LABORATORY  ANALYSES 

 

PARAMETER 
METHOD 

OF  ANALYSIS 

METHOD 

DETECTION  LIMITS 

(MDLs)
1 

pH SM-21, Sec. 4500-H
+
 B

2
 N/A 

Conductivity SM-21, Sec. 2510 B 0.2 mho/cm 

Alkalinity SM-21, Sec. 2320 B 0.5 mg/l 

Ammonia SM-21, Sec. 4500-NH3 G 0.005 mg/l 

NOx SM-21, Sec. 4500-NO3 F 0.005 mg/l 

Total Nitrogen SM-21, Sec. 4500-N C 0.01 mg/l 

Ortho-P SM-21, Sec. 4500-P F 0.001 mg/l 

Total Phosphorus SM-21, Sec. 4500-P B.5 0.001 mg/l 

Turbidity SM-21, Sec. 2130 B 0.3 NTU 

Color SM-21, Sec. 2120 C 1 Pt-Co Unit 

TSS SM-21, Sec. 2540 D 0.7 mg/l 

Chlorophyll-a
3
 SM-21, Sec. 10200 H.1,2 1 mg/m

3
 

 

 

1. MDLs are calculated based on the EPA method of determining detection limits 

2. Standard Methods for the Examination of Water and Wastewater, 21
st
 Ed., 2005. 

3. Measured on surface water samples only 

 

 

 

2.4   Routine Data Analysis and Compilation 

 

 All data generated during this project, including hydrologic, hydraulic, and water quality 

information, were entered into a computerized database and double-checked for accuracy.  

Hydrologic and hydraulic information was tabulated and summarized on monthly intervals.  This 

information is used to develop a hydrologic budget for the pond for use in evaluating system 

performance. 
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 Data collected during this project were analyzed using a variety of statistical methods and 

software.  Simple descriptive statistics were generated for runoff inflow, pond outflow, rainfall, 

and pond water levels to examine changes in water quality characteristics and system 

performance throughout the research period.  The majority of these analyses were conducted 

using statistical procedures available in Excel. 

 

Statistical procedures such as multiple regression or analysis of variance (ANOVA) were 

also conducted to examine predicted relationships between water quality characteristics and 

hydrologic or hydraulic factors, such as pond water elevation, antecedent dry period, cumulative 

event rainfall, and other variables.  The majority of these analyses were conducted using the SAS 

(Statistical Analysis System) package. 

 

Distribution patterns for the inflow, outflow, and bulk precipitation data sets were 

evaluated using both normal probability and log probability plots.  These analyses indicated that 

the data most closely observe a log-normal distribution which is commonly observed with 

environmental data.  As a result, statistical analyses were conducted using log transformations of 

each of the data sets.  The data were then converted back to untransformed data at the completion 

of the statistical analyses.   
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SECTION  3 

 
RESULTS 

 
 

 Field monitoring, sample collection, and laboratory analyses were conducted by ERD 
from December 1, 2008-November 30, 2010 to evaluate the hydraulic and pollutant removal 
efficiencies of the Club II RSF.  A discussion of the results of these efforts is given in the 
following sections. 
 
 

3.1   Site Hydrology 
 
3.1.1 Rainfall 
 
 A continuous record of rainfall characteristics was collected at the Club II RSF site from 
December 1, 2008-November 30, 2010 using a tipping bucket rainfall collector with a resolution 
of 0.01 inch and a digital data logging recorder.  The characteristics of individual rain events 
measured at the Club II RSF site are given in Table 3-1.  Information is provided for event 
rainfall, event start time, event end time, event duration, average rainfall intensity, and 
antecedent dry period for each individual rain event measured at the monitoring site.  For 
purposes of this analysis, average rainfall intensity is calculated as the total rainfall divided by 
the total event duration. 
 

A total of 95.31 inches of rainfall fell in the vicinity of the Club II RSF site over the 730-
day monitoring period from a total of 246 separate storm events.  A summary of rainfall event 
characteristics measured at the Club II RSF rain gauge site from December 1, 2008-November 
30, 2010 is given in Table 3-2.  Individual rainfall amounts measured at the pond site range from 
0.01-13.55 inches, with an average of 0.39 inches/event.  Durations for individual events 
measured at the site range from 0.01-48.0 hours, with antecedent dry periods ranging from 0.1-
29.5 days. 

 
A comparison of measured and typical “average” rainfall in the vicinity of the Club II 

RSF site is given in Figure 3-1.  Measured rainfall presented in this figure is based upon the 
field-measured rain events at the pond site presented in Table 3-1, summarized on a monthly 
basis.  “Average” rainfall conditions are based upon historical average monthly rainfall recorded 
at the Sanford Airport over the 30-year period from 1971-2000.  Historical average annual 
rainfall in the Sanford area is approximately 51.31 inches/year. 
 
 As seen in Figure 3-1, measured rainfall in the vicinity of the Club II RSF site was 
substantially greater than “normal” during May-June and December 2009 and during February-
March 2010.  Substantially lower than “normal” rainfall was observed December 2008-April 
2009, August-November 2009, April-May 2010, July-August 2010, and October-November 
2010, with approximately normal rainfall observed during the remaining months.  A tabular 
comparison of measured and average rainfall for the Club II RSF site is given in Table 3-3.   
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TABLE  3-1 

 

SUMMARY  OF  RAINFALL  MEASURED  AT  THE  CLUB II 

RSF  SITE  FROM  DECEMBER  2008-NOVEMBER  2010 

 

EVENT  START EVENT  END EVENT 

RAINFALL 

(inches) 

DURATION 

(hours) 

ANTECEDENT 

DRY  PERIOD 

(days) 

AVERAGE 

INTENSITY 

(inches/hour) DATE TIME DATE TIME 

11/30/08 12:48 11/30/08 15:04 0.56 2.26 --- 0.25 

11/30/08 19:51 12/1/08 3:06 0.08 7.26 0.2 0.01 

12/2/08 3:50 12/2/08 4:16 0.11 0.44 1.0 0.25 

12/11/08 11:08 12/12/08 3:09 0.75 16.03 9.3 0.05 

12/12/08 7:08 12/12/08 7:08 0.01 --- 0.2 --- 

12/12/08 11:54 12/12/08 11:54 0.01 --- 0.2 --- 

12/18/08 8:33 12/18/08 8:33 0.01 --- 5.9 --- 

12/25/08 16:00 12/25/08 16:00 0.01 --- 7.3 --- 

12/26/08 6:53 12/26/08 6:53 0.01 --- 0.6 --- 

1/7/09 11:33 1/7/09 11:42 0.06 0.15 12.2 0.39 

1/13/09 14:15 1/13/09 16:58 0.12 2.73 6.1 0.04 

1/20/09 0:02 1/20/09 0:02 0.01 --- 6.3 --- 

1/29/09 13:16 1/30/09 22:41 0.90 33.41 9.6 0.03 

1/31/09 3:31 1/31/09 3:31 0.02 --- 0.2 --- 

1/31/09 8:35 1/31/09 8:35 0.01 --- 0.2 --- 

1/31/09 16:12 1/31/09 16:12 0.01 --- 0.3 --- 

1/31/09 23:10 1/31/09 23:10 0.01 --- 0.3 --- 

2/1/09 9:41 2/1/09 9:41 0.01 --- 0.4 --- 

2/1/09 15:59 2/1/09 15:59 0.02 --- 0.3 72.00 

2/2/09 1:21 2/2/09 1:21 0.01 --- 0.4 --- 

2/2/09 9:15 2/2/09 9:15 0.01 --- 0.3 --- 

2/2/09 17:04 2/2/09 17:04 0.01 --- 0.3 --- 

2/2/09 20:16 2/3/09 19:22 0.16 23.10 0.1 0.01 

2/3/09 22:34 2/3/09 22:34 0.01 --- 0.1 --- 

2/4/09 4:00 2/4/09 4:00 0.02 --- 0.2 --- 

2/4/09 8:57 2/4/09 8:57 0.02 --- 0.2 --- 

2/4/09 15:11 2/4/09 15:11 0.01 --- 0.3 --- 

2/4/09 23:28 2/4/09 23:28 0.01 --- 0.3 --- 

2/5/09 9:15 2/5/09 20:24 0.35 11.14 0.4 0.03 

2/15/09 20:13 2/15/09 20:13 0.01 --- 10.0 --- 

2/19/09 12:44 2/19/09 12:44 0.01 --- 3.7 --- 

3/1/09 11:27 3/1/09 11:37 0.05 0.16 9.9 0.31 

3/2/09 10:14 3/2/09 10:14 0.01 --- 0.9 --- 

3/23/09 1:04 3/23/09 1:14 0.06 0.18 20.6 0.34 

3/23/09 4:46 3/23/09 12:10 0.17 7.41 0.1 0.02 

3/29/09 5:49 3/29/09 8:22 0.05 2.54 5.7 0.02 

3/29/09 11:24 3/29/09 12:36 0.18 1.20 0.1 0.15 

3/31/09 19:23 3/31/09 20:01 0.18 0.63 2.3 0.28 

4/1/09 15:53 4/1/09 23:57 0.54 8.05 0.8 0.07 

4/2/09 4:30 4/2/09 4:30 0.01 --- 0.2 --- 

4/2/09 10:03 4/2/09 10:03 0.02 --- 0.2 --- 

4/3/09 0:50 4/3/09 6:06 0.05 5.26 0.6 0.01 

4/3/09 9:28 4/3/09 12:02 0.07 2.56 0.1 0.03 

4/6/09 14:33 4/6/09 14:43 0.08 0.18 3.1 0.45 

4/14/09 10:13 4/14/09 13:24 0.45 3.20 7.8 0.14 

4/20/09 14:55 4/20/09 15:34 0.08 0.64 6.1 0.12 
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TABLE  3-1 -- CONTINUED 

 

SUMMARY  OF  RAINFALL  MEASURED  AT  THE  CLUB II 

RSF  SITE  FROM  DECEMBER  2008-NOVEMBER  2010 

 

EVENT  START EVENT  END EVENT 

RAINFALL 

(inches) 

DURATION 

(hours) 

ANTECEDENT 

DRY  PERIOD 

(days) 

AVERAGE 

INTENSITY 

(inches/hour) DATE TIME DATE TIME 

5/17/09 20:58 5/18/09 0:57 0.25 3.99 27.2 0.06 

5/18/09 8:14 5/20/09 8:11 13.55 47.95 0.3 0.28 

5/20/09 12:00 5/20/09 15:50 1.34 3.84 0.2 0.35 

5/20/09 21:15 5/21/09 8:19 1.75 11.06 0.2 0.16 

5/22/09 1:45 5/22/09 5:33 0.27 3.80 0.7 0.07 

5/22/09 8:34 5/22/09 17:01 1.02 8.44 0.1 0.12 

5/23/09 10:25 5/23/09 11:24 0.55 0.98 0.7 0.56 

5/23/09 19:31 5/23/09 19:37 0.28 0.11 0.3 2.46 

5/26/09 16:53 5/26/09 21:27 0.69 4.57 2.9 0.15 

5/27/09 19:56 5/27/09 20:02 0.28 0.10 0.9 2.86 

6/9/09 8:15 6/9/09 8:18 0.39 0.04 12.5 10.25 

6/13/09 18:42 6/13/09 20:39 0.10 1.96 4.4 0.05 

6/14/09 21:08 6/14/09 23:21 0.68 2.21 1.0 0.31 

6/15/09 16:40 6/15/09 18:49 1.99 2.15 0.7 0.93 

6/16/09 18:37 6/16/09 21:57 1.69 3.33 1.0 0.51 

6/18/09 14:06 6/18/09 15:12 1.89 1.10 1.7 1.72 

6/23/09 5:54 6/23/09 6:31 0.04 0.62 4.6 0.06 

6/23/09 9:53 6/23/09 9:53 0.01 --- 0.1 --- 

6/23/09 16:21 6/23/09 16:31 0.15 0.16 0.3 0.91 

6/26/09 12:20 6/26/09 12:42 0.45 0.37 2.8 1.23 

6/29/09 18:52 6/29/09 19:41 0.28 0.80 3.3 0.35 

6/30/09 10:59 6/30/09 16:55 1.49 5.93 0.6 0.25 

7/7/09 12:19 7/7/09 12:32 0.41 0.22 6.8 1.83 

7/7/09 17:35 7/7/09 17:38 0.02 0.05 0.2 0.38 

7/8/09 13:40 7/8/09 18:20 0.32 4.66 0.8 0.07 

7/9/09 9:09 7/9/09 11:09 0.21 2.00 0.6 0.10 

7/10/09 15:45 7/10/09 17:17 0.15 1.54 1.2 0.10 

7/12/09 17:12 7/12/09 18:57 0.69 1.74 2.0 0.40 

7/14/09 14:39 7/14/09 15:32 1.12 0.89 1.8 1.26 

7/15/09 18:51 7/15/09 19:46 1.88 0.93 1.1 2.03 

7/18/09 12:30 7/18/09 12:46 0.53 0.27 2.7 1.94 

7/19/09 22:37 7/19/09 22:59 0.02 0.37 1.4 0.05 

7/20/09 7:03 7/20/09 7:34 0.20 0.52 0.3 0.39 

7/26/09 14:24 7/26/09 14:49 0.10 0.40 6.3 0.25 

7/28/09 22:19 7/28/09 22:19 0.01 --- 2.3 --- 

7/29/09 13:42 7/29/09 13:42 0.01 --- 0.6 --- 

7/29/09 19:30 7/29/09 19:30 0.01 --- 0.2 --- 

7/30/09 14:27 7/30/09 16:51 0.02 2.41 0.8 0.01 

7/31/09 5:05 7/31/09 5:05 0.01 --- 0.5 --- 

7/31/09 13:20 7/31/09 13:20 0.01 --- 0.3 --- 

7/31/09 17:36 7/31/09 18:22 0.02 0.77 0.2 0.03 

8/1/09 12:32 8/1/09 12:32 0.01 --- 0.8 --- 

8/2/09 18:56 8/2/09 20:34 0.02 1.62 1.3 0.01 

8/3/09 9:58 8/3/09 9:59 0.15 0.02 0.6 9.00 

8/3/09 18:23 8/3/09 20:15 0.13 1.87 0.3 0.07 
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TABLE  3-1 -- CONTINUED 

 

SUMMARY  OF  RAINFALL  MEASURED  AT  THE  CLUB II 

RSF  SITE  FROM  DECEMBER  2008-NOVEMBER  2010 

 

EVENT  START EVENT  END EVENT 

RAINFALL 

(inches) 

DURATION 

(hours) 

ANTECEDENT 

DRY  PERIOD 

(days) 

AVERAGE 

INTENSITY 

(inches/hour) DATE TIME DATE TIME 

8/4/09 16:10 8/4/09 16:22 0.21 0.20 0.8 1.06 

8/5/09 16:33 8/5/09 16:33 0.01 --- 1.0 --- 

8/6/09 16:08 8/6/09 19:14 0.05 3.09 1.0 0.02 

8/7/09 17:40 8/7/09 17:40 0.01 --- 0.9 --- 

8/12/09 17:49 8/12/09 17:49 0.01 --- 5.0 --- 

8/13/09 18:24 8/13/09 20:41 0.82 2.28 1.0 0.36 

8/14/09 13:07 8/14/09 13:57 0.65 0.83 0.7 0.78 

8/15/09 18:09 8/15/09 19:29 0.07 1.34 1.2 0.05 

8/15/09 22:47 8/15/09 23:07 0.16 0.33 0.1 0.48 

8/18/09 13:45 8/18/09 13:47 0.02 0.03 2.6 0.58 

8/20/09 21:22 8/20/09 22:52 0.25 1.50 2.3 0.17 

8/21/09 15:19 8/21/09 15:19 0.01 --- 0.7 --- 

8/22/09 20:16 8/22/09 20:16 0.01 --- 1.2 --- 

8/23/09 18:19 8/23/09 18:19 0.01 --- 0.9 --- 

8/25/09 22:50 8/25/09 22:50 0.01 --- 2.2 --- 

8/31/09 18:35 8/31/09 18:35 0.01 --- 5.8 --- 

9/3/09 21:41 9/3/09 21:41 0.01 --- 3.1 --- 

9/4/09 8:22 9/4/09 8:22 0.03 --- 0.4 --- 

9/5/09 19:36 9/5/09 19:37 0.05 0.01 1.5 6.21 

9/8/09 23:39 9/8/09 23:39 0.01 --- 3.2 --- 

9/12/09 19:36 9/12/09 22:04 0.05 2.47 3.8 0.02 

9/13/09 15:23 9/13/09 16:11 0.39 0.79 0.7 0.49 

9/13/09 19:58 9/13/09 20:04 0.03 0.09 0.2 0.32 

9/18/09 10:11 9/18/09 10:11 0.01 --- 4.6 --- 

9/21/09 5:40 9/21/09 9:03 0.35 3.39 2.8 0.10 

9/22/09 12:01 9/22/09 14:32 0.04 2.52 1.1 0.02 

9/26/09 22:35 9/27/09 1:10 2.12 2.59 4.3 0.82 

9/27/09 13:21 9/27/09 13:40 0.08 0.32 0.5 0.25 

9/29/09 18:25 9/29/09 18:32 0.02 0.12 2.2 0.17 

10/12/09 11:51 10/12/09 11:51 0.01 --- 12.7 --- 

10/15/09 16:13 10/15/09 16:13 0.01 --- 3.2 --- 

10/16/09 9:51 10/16/09 9:51 0.01 --- 0.7 --- 

10/27/09 18:57 10/27/09 18:57 0.01 --- 11.4 --- 

10/28/09 9:05 10/28/09 9:05 0.01 --- 0.6 --- 

10/28/09 12:26 10/28/09 13:52 0.03 1.43 0.1 0.02 

10/30/09 8:47 10/30/09 9:19 0.41 0.53 1.8 0.78 

10/30/09 23:23 10/30/09 23:23 0.01 --- 0.6 --- 

11/9/09 12:18 11/9/09 12:26 0.03 0.13 9.5 0.23 

11/10/09 20:11 11/10/09 21:23 0.23 1.19 1.3 0.19 

11/11/09 7:06 11/11/09 7:06 0.01 --- 0.4 --- 

11/11/09 23:46 11/11/09 23:46 0.01 --- 0.7 --- 

11/25/09 10:19 11/25/09 15:09 0.56 4.85 13.4 0.12 

11/25/09 22:52 11/25/09 23:42 0.03 0.84 0.3 0.04 

12/2/09 22:09 12/3/09 3:24 0.44 5.24 6.9 0.08 

12/4/09 7:27 12/5/09 10:02 3.09 26.58 1.2 0.12 
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TABLE  3-1 -- CONTINUED 

 

SUMMARY  OF  RAINFALL  MEASURED  AT  THE  CLUB II 

RSF  SITE  FROM  DECEMBER  2008-NOVEMBER  2010 

 

EVENT  START EVENT  END EVENT 

RAINFALL 

(inches) 

DURATION 

(hours) 

ANTECEDENT 

DRY  PERIOD 

(days) 

AVERAGE 

INTENSITY 

(inches/hour) DATE TIME DATE TIME 

12/7/09 5:55 12/7/09 8:20 0.04 2.42 1.8 0.02 

12/18/09 4:53 12/18/09 9:41 0.34 4.80 10.9 0.07 

12/18/09 17:09 12/18/09 17:24 0.08 0.25 0.3 0.32 

12/29/09 5:35 12/29/09 5:37 0.13 0.03 10.5 4.22 

12/31/09 22:00 1/1/10 6:21 2.14 8.35 2.7 0.26 

1/5/10 6:06 1/5/10 6:06 0.01 --- 4.0 --- 

1/9/10 8:57 1/9/10 8:57 0.01 --- 4.1 --- 

1/9/10 15:40 1/9/10 15:40 0.01 --- 0.3 --- 

1/19/10 10:01 1/19/10 10:01 0.01 --- 9.8 --- 

1/21/10 16:13 1/21/10 19:06 0.03 2.88 2.3 0.01 

1/22/10 11:14 1/22/10 11:14 0.01 --- 0.7 --- 

1/25/10 3:56 1/25/10 8:16 0.29 4.33 2.7 0.07 

1/30/10 14:21 1/30/10 15:28 0.16 1.12 5.3 0.14 

2/1/10 12:26 2/1/10 23:08 0.58 10.69 1.9 0.05 

2/2/10 4:32 2/2/10 4:37 0.11 0.08 0.2 1.41 

2/2/10 10:16 2/2/10 11:56 0.17 1.66 0.2 0.10 

2/5/10 15:25 2/5/10 19:59 0.62 4.57 3.1 0.14 

2/9/10 12:52 2/9/10 16:58 1.53 4.11 3.7 0.37 

2/11/10 12:32 2/11/10 12:32 0.01 --- 1.8 --- 

2/12/10 11:12 2/12/10 17:22 2.74 6.16 0.9 0.44 

2/22/10 18:31 2/22/10 20:03 0.23 1.54 10.0 0.15 

2/23/10 6:03 2/23/10 6:03 0.01 --- 0.4 --- 

2/24/10 15:30 2/24/10 21:10 0.22 5.68 1.4 0.04 

2/27/10 10:24 2/27/10 13:13 0.19 2.81 2.6 0.07 

3/2/10 6:35 3/2/10 10:04 0.36 3.48 2.7 0.10 

3/11/10 3:42 3/11/10 3:42 0.01 --- 8.7 --- 

3/11/10 10:31 3/11/10 18:24 3.54 7.88 0.3 0.45 

3/12/10 4:21 3/12/10 18:55 0.84 14.57 0.4 0.06 

3/12/10 23:38 3/13/10 0:42 0.35 1.08 0.2 0.33 

3/21/10 13:46 3/21/10 16:31 1.21 2.74 8.5 0.44 

3/25/10 23:12 3/26/10 0:23 0.64 1.19 4.3 0.54 

3/26/10 8:04 3/26/10 8:04 0.01 --- 0.3 --- 

3/28/10 15:42 3/28/10 19:59 1.39 4.29 2.3 0.32 

3/29/10 1:12 3/29/10 11:12 0.91 10.00 0.2 0.09 

4/8/10 12:27 4/8/10 12:28 0.03 0.01 10.1 3.37 

4/9/10 9:07 4/9/10 9:12 0.06 0.08 0.9 0.73 

4/14/10 0:13 4/14/10 0:15 0.02 0.03 4.6 0.61 

4/21/10 0:35 4/21/10 0:35 0.01 --- 7.0 --- 

4/21/10 8:32 4/21/10 11:17 0.44 2.75 0.3 0.16 

4/25/10 23:07 4/25/10 23:07 0.01 --- 4.5 --- 

4/26/10 3:50 4/26/10 5:06 0.02 1.27 0.2 0.02 

4/28/10 12:38 4/28/10 12:38 0.01 --- 2.3 --- 

5/5/10 14:01 5/5/10 14:19 0.02 0.31 7.1 0.07 

5/6/10 11:44 5/6/10 11:51 0.11 0.11 0.9 1.03 

5/6/10 16:30 5/6/10 17:13 0.58 0.72 0.2 0.80 
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TABLE  3-1 -- CONTINUED 

 

SUMMARY  OF  RAINFALL  MEASURED  AT  THE  CLUB II 

RSF  SITE  FROM  DECEMBER  2008-NOVEMBER  2010 

 

EVENT  START EVENT  END EVENT 

RAINFALL 

(inches) 

DURATION 

(hours) 

ANTECEDENT 

DRY  PERIOD 

(days) 

AVERAGE 

INTENSITY 

(inches/hour) DATE TIME DATE TIME 

5/7/10 8:10 5/7/10 8:10 0.04 0.00 0.6 36.00 

5/17/10 7:12 5/17/10 8:48 0.16 1.60 10.0 0.10 

5/17/10 12:31 5/17/10 15:51 0.78 3.32 0.2 0.23 

5/18/10 20:05 5/18/10 20:05 0.01 --- 1.2 --- 

5/20/10 11:17 5/20/10 11:17 0.01 --- 1.6 --- 

5/29/10 16:20 5/29/10 16:20 0.01 --- 9.2 --- 

5/31/10 15:22 5/31/10 15:25 0.05 0.05 2.0 1.05 

6/1/10 20:46 6/1/10 21:16 0.44 0.50 1.2 0.88 

6/2/10 3:51 6/2/10 3:51 0.01 --- 0.3 --- 

6/2/10 20:19 6/2/10 20:32 0.07 0.21 0.7 0.33 

6/3/10 17:06 6/3/10 18:13 0.12 1.12 0.9 0.11 

6/4/10 9:13 6/4/10 9:13 0.01 --- 0.6 --- 

6/4/10 12:22 6/4/10 12:29 0.02 0.12 0.1 0.17 

6/4/10 16:35 6/4/10 18:37 0.26 2.03 0.2 0.13 

6/7/10 12:02 6/7/10 12:11 0.50 0.15 2.7 3.31 

6/7/10 17:55 6/7/10 19:25 0.44 1.50 0.2 0.29 

6/17/10 16:52 6/17/10 19:55 1.47 3.04 9.9 0.48 

6/18/10 15:05 6/18/10 17:45 0.36 2.67 0.8 0.14 

6/19/10 20:19 6/19/10 22:06 1.11 1.79 1.1 0.62 

6/20/10 15:55 6/20/10 18:40 1.42 2.75 0.7 0.52 

6/21/10 14:17 6/21/10 15:19 1.34 1.04 0.8 1.29 

6/22/10 12:36 6/22/10 12:43 0.02 0.12 0.9 0.17 

6/26/10 9:42 6/26/10 9:42 0.01 --- 3.9 --- 

7/2/10 8:42 7/2/10 8:42 0.01 --- 6.0 --- 

7/2/10 16:20 7/2/10 23:04 0.47 6.73 0.3 0.07 

7/3/10 15:46 7/3/10 19:40 1.34 3.91 0.7 0.34 

7/4/10 18:44 7/4/10 20:27 0.81 1.72 1.0 0.47 

7/5/10 21:09 7/5/10 21:32 0.20 0.38 1.0 0.52 

7/6/10 13:00 7/6/10 13:00 0.01 --- 0.6 --- 

7/14/10 16:42 7/14/10 17:40 0.17 0.97 8.2 0.17 

7/14/10 23:54 7/14/10 23:54 0.01 --- 0.3 --- 

7/15/10 15:48 7/15/10 17:48 0.09 1.99 0.7 0.05 

7/28/10 15:14 7/28/10 21:56 1.09 6.71 12.9 0.16 

7/29/10 18:07 7/29/10 21:12 0.18 3.08 0.8 0.06 

8/1/10 17:14 8/1/10 20:49 0.29 3.58 2.8 0.08 

8/7/10 10:51 8/7/10 14:57 0.05 4.10 5.6 0.01 

8/8/10 7:33 8/8/10 7:33 0.01 --- 0.7 --- 

8/8/10 13:16 8/8/10 15:37 0.20 2.35 0.2 0.09 

8/8/10 22:09 8/9/10 0:43 0.03 2.56 0.3 0.01 

8/9/10 10:05 8/9/10 13:00 0.10 2.91 0.4 0.03 

8/9/10 16:13 8/9/10 16:29 0.02 0.28 0.1 0.07 

8/9/10 20:28 8/9/10 20:28 0.01 --- 0.2 --- 

8/11/10 15:37 8/11/10 19:11 0.41 3.57 1.8 0.12 

8/21/10 0:08 8/21/10 0:11 0.05 0.05 9.2 0.93 

8/23/10 11:05 8/23/10 11:10 3.81 0.08 2.5 47.96 
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TABLE  3-1 -- CONTINUED 

 

SUMMARY  OF  RAINFALL  MEASURED  AT  THE  CLUB II 

RSF  SITE  FROM  DECEMBER  2008-NOVEMBER  2010 

 

EVENT  START EVENT  END EVENT 

RAINFALL 

(inches) 

DURATION 

(hours) 

ANTECEDENT 

DRY  PERIOD 

(days) 

AVERAGE 

INTENSITY 

(inches/hour) DATE TIME DATE TIME 

8/24/10 11:27 8/24/10 15:58 0.21 4.52 1.0 0.05 

8/25/10 11:56 8/25/10 12:00 0.02 0.06 0.8 0.33 

8/27/10 22:09 8/27/10 23:49 0.09 1.68 2.4 0.05 

9/5/10 15:52 9/5/10 16:18 0.04 0.43 8.7 0.09 

9/5/10 19:50 9/5/10 20:29 0.05 0.66 0.1 0.08 

9/6/10 15:39 9/6/10 18:51 0.53 3.20 0.8 0.17 

9/8/10 14:48 9/8/10 15:31 0.51 0.71 1.8 0.72 

9/9/10 17:27 9/9/10 18:14 0.77 0.80 1.1 0.97 

9/12/10 20:22 9/12/10 22:05 0.49 1.70 3.1 0.29 

9/13/10 8:02 9/13/10 8:02 0.01 --- 0.4 --- 

9/23/10 20:34 9/23/10 21:19 0.13 0.76 10.5 0.17 

9/24/10 11:52 9/24/10 14:07 0.11 2.26 0.6 0.05 

9/24/10 17:09 9/24/10 17:26 0.02 0.29 0.1 0.07 

9/24/10 21:28 9/25/10 0:29 0.17 3.02 0.2 0.06 

9/27/10 19:00 9/27/10 19:17 0.85 0.29 2.8 2.89 

9/28/10 7:14 9/28/10 9:43 0.76 2.49 0.5 0.31 

9/28/10 16:17 9/28/10 20:13 0.37 3.94 0.3 0.09 

10/28/10 8:55 10/28/10 9:01 0.03 0.10 29.5 0.29 

11/2/10 11:37 11/2/10 18:42 1.37 7.08 5.1 0.19 

11/4/10 21:46 11/4/10 23:42 0.19 1.94 2.1 0.10 

11/8/10 10:03 11/8/10 10:03 0.01 --- 3.4 --- 

 TOTAL: 95.31  

 

 

 

 

 

TABLE 3-2 

 

SUMMARY  OF  RAINFALL  CHARACTERISTICS 

IN  THE  VICINITY  OF  THE  CLUB  II  RSF 

FROM  DECEMBER  2008-NOVEMBER  2010 

 

PARAMETER UNITS 
MINIMUM 

VALUE 

MAXIMUM 

VALUE 

MEAN 

EVENT  VALUE 

Event Rainfall inches 0.01 13.55 0.39 

Event Duration hours 0.01 48.0 3.01 

Average Intensity inches/hour 0.01 72.0 1.47 

Antecedent Dry Period days 0.13 29.5 2.79 
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Figure 3-1.   Comparison of Average and Measured Rainfall in the Vicinity of the 

Club II RSF Site. 

 

 

 

TABLE  3-3 

 

MEASURED  AND  AVERAGE  RAINFALL 

FOR  THE  CLUB  II  RSF  SITE 

 

MONTH 

MEAN 

MONTHLY 

RAINFALL
1
 

(inches) 

MEASURED 

SITE 

RAINFALL
2
 

(inches) 

MONTH 

MEAN 

MONTHLY 

RAINFALL
1
 

(inches) 

MEASURED 

SITE 

RAINFALL
2
 

(inches) 

Dec 2008 2.53 0.93 Dec 2009 2.53 4.44 

Jan 2009 2.88 1.14 Jan 2010 2.88 2.35 

Feb 2009 2.96 0.66 Feb 2010 2.96 6.41 

Mar 2009 3.80 0.70 Mar 2010 3.80 9.26 

Apr 2009 2.55 1.30 Apr 2010 2.55 0.60 

May 2009 3.53 19.98 May 2010 3.53 1.77 

Jun 2009 6.41 9.16 Jun 2010 6.41 7.60 

Jul 2009 7.02 5.74 Jul 2010 7.02 4.38 

Aug 2009 7.23 2.62 Aug 2010 7.23 5.30 

Sep 2009 5.88 3.19 Sep 2010 5.88 4.81 

Oct 2009 3.56 0.50 Oct 2010 3.56 0.03 

Nov 2009 2.96 0.87 Nov 2010 2.96 1.57 

 TOTAL: 102.62 95.31 

 

1.  Measured at the Sanford Airport from 1971-2000 

2.  Measured at the Club II RSF site from December 2008-November 2010 
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The total rainfall of 95.31 inches measured at the Club II RSF site during the two-year 

monitoring program is slightly less than the “normal” rainfall which typically occurs on an 

annual basis in the Sanford area.  Almost 20 inches of rainfall were recorded at the Club II RSF 

site during May 2009, with 13.55 inches contributed by a single event.  Overall, the measured 

rainfall at the Club II RSF site of 95.31 inches during the field monitoring is approximately 7% 

less than the “normal” rainfall of 102.62 inches in the Sanford area over the 24-month 

monitoring period. 

 

 A summary of calculated hydrologic inputs to the Club II South Pond from direct 

precipitation is given in Table 3-4.  These inputs were calculated by multiplying the measured 

total monthly rainfall times the pond area of 75.2 acres at the normal water level of 23.0 ft.  

Calculated hydrologic inputs from direct precipitation range from a low of 0.19 ac-ft during 

October 2010 to a high of 125.21 ac-ft during May 2009, with a total input of 597.3 ac-ft during 

the field monitoring program.  The values summarized in Table 3-4 are utilized in a subsequent 

section to develop a hydrologic budget for the South Pond. 

 

 

 

TABLE  3-4 

 

SUMMARY  OF  HYDROLOGIC  INPUTS  TO  THE  CLUB  II 

SOUTH  POND  SITE  FROM  DIRECT  RAINFALL  DURING  THE 

PERIOD  FROM  DECEMBER  2008-NOVEMBER  2010 

 

MONTH 
RAINFALL 

(inches) 

RAINFALL 

VOLUME
1
 

(ac-ft) 

MONTH 
RAINFALL 

(inches) 

RAINFALL 

VOLUME
1
 

(ac-ft) 

Dec 2008 0.93 5.83 Dec 2009 4.44 27.8 

Jan 2009 1.14 7.14 Jan 2010 2.35 14.7 

Feb 2009 0.66 4.14 Feb 2010 6.41 40.2 

Mar 2009 0.70 4.39 Mar 2010 9.26 58.0 

Apr 2009 1.30 8.15 Apr 2010 0.60 3.76 

May 2009 19.98 125.2 May 2010 1.77 11.1 

Jun 2009 9.16 57.4 Jun 2010 7.60 47.6 

Jul 2009 5.74 36.0 Jul 2010 4.38 27.5 

Aug 2009 2.62 16.4 Aug 2010 5.30 33.2 

Sep 2009 3.19 20.0 Sep 2010 4.81 30.1 

Oct 2009 0.50 3.13 Oct 2010 0.03 0.19 

Nov 2009 0.87 5.45 Nov 2010 1.57 9.84 

 TOTAL: 95.31 597.3 

 

1.  Based on a pond surface area of 75.2 acres 
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3.1.2 Water Level Elevations 

 

 Water surface elevations in the South Pond were monitored on a continuous basis from 

December 2008-November 2010 using a sensitive water level pressure transducer with a digital 

data logger.  As discussed in Section 2, the water level recorder was attached to the outfall 

structure and was used to evaluate pond response to common rain events within the watershed 

and to assist in quantifying water discharges through the outfall structure. 

 

 A graphical summary of fluctuations in water levels in the Club II South Pond from 

December 2008-November 2010 is given on Figure 3-2.  Total daily rainfall is also summarized 

on this figure to illustrate relationships between water surface elevations and monitored rainfall 

events.  Manual staff gauge readings, corrected to correspond to the actual pond elevations, are 

also illustrated on Figure 3-2.  In general, the weekly staff gauge readings appear to correspond 

extremely well with the monitored water level elevations.   
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   Figure 3-2.    Fluctuations in Water Levels in the Club II South Pond from December 2008- 

November 2010. 
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 As seen in Figure 3-2, water surface elevations within the pond respond relatively rapidly 

to significant rain events within the watershed, with a gradual drawdown occurring over a period 

of several weeks.  A substantial increase in water surface elevation was observed in the South 

Pond during May 2009 in response to the 13.55-inch rain event which occurred from May 18-20.  

Another rapid increase in pond elevation was observed during March 2010 as a result of the 

3.54-inch rain event which occurred on March 11.  A similar rapid increase in water elevation 

was also observed during August 2010 as a result of a 3.81-inch rain event on August 23.  

However, in spite of the significant rain events observed during the field monitoring program, 

water level elevations within the pond did not exceed the high level overflow elevation of 26.5 ft 

at any time during the field monitoring program. 

 

 Measured minimum, maximum, and average water surface elevations during the 

monitoring program are summarized on Table 3-5.  The minimum water elevation of 22.45 ft 

occurred during May 2009, immediately preceding the 13.55-inch storm event, which generated 

the maximum observed water elevation within the pond of 24.79 ft.  The mean water elevation 

during the field monitoring program of 23.28 ft is approximately 3.4 inches higher than the 

control elevation of 23.0 ft.  Overall, the water elevation within the South Pond exceeded the 

control elevation approximately 73% of the time during the field monitoring program (536 of 

730 days). 

 

 

TABLE  3-5 

 

SUMMARY  OF  WATER  LEVEL  DATA 

FOR  THE  CLUB  II  SOUTH  POND  FROM 

DECEMBER  2008 – NOVEMBER  2010 

 

PARAMETER 
ELEVATION 

(ft) 

Control Elevation 23.0 

Measured Minimum Water Stage 22.45 

Measured Maximum Water Stage 24.79 

Mean Water Level 23.28 

Percentage of Elevation > Control Elevation 
73% 

(536 of 730 days) 

 

 

 

3.1.3 Pond Inflow 

 

3.1.3.1   Main Channel Inflow 

 

A continuous inflow hydrograph was recorded at the primary channel inflow (Site 1) to 

the Club II pond over the period from December 1, 2008-November 30, 2010.  In addition to the 

continuous inflow hydrograph, information was also generated on total daily inflow volume and 

cumulative inflow volume for the period of record. 
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 A graphical summary of the monitored inflow hydrographs to the Club II pond at Site 1 is 

given on Figure 3-3.  In general, inflows into the pond were typically 5 cfs or less throughout the 

majority of the field monitoring program.  Significant peaks in inflow rates into the pond were 

observed at the inflow channel during May 2009, March 2010, and August 2010, each of which 

resulted from significant rain events within the watershed.  Extended periods of low discharge 

also occurred on multiple occasions during the field monitoring program, corresponding with 

periods of low rainfall.  Photographs of typical flow conditions within the primary inflow 

channel are given on Figure 3-4. 
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Figure 3-3.   Inflow Hydrographs to the Club II Pond at Site 1 (Primary Inflow Channel). 

 

 

 

 

 Estimates of annual monthly inflows into the Club II South Pond from the primary inflow 

channel were generated by integrating the discharge hydrographs summarized on Figure 3-3 on a 

monthly basis.  A summary of monthly inflow volumes into the Club II South Pond is given in 

Table 3-6.  Monthly inflow volumes ranged from 0-201 ac-ft, with a total of 1084 ac-ft entering 

the South Pond from this site during the field monitoring program. 
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Figure 3-4.  Photographs of Typical Flow Conditions within the Club II Pond Site 1. 
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TABLE  3-6 

 

MONTHLY  INFLOW  VOLUMES  TO  THE  CLUB  II 

SOUTH  POND  FROM  THE  PRIMARY  INFLOW  CHANNEL 

(SITE  1)  FROM  DECEMBER  2008-NOVEMBER  2010 

 

MONTH 

MONTHLY 

INFLOW 

(ac-ft) 

MONTH 

MONTHLY 

INFLOW 

(ac-ft) 

Dec 2008 36.2 Dec 2009 33.0 

Jan 2009 14.0 Jan 2010 44.7 

Feb 2009 12.6 Feb 2010 58.8 

Mar 2009 7.16 Mar 2010 137 

Apr 2009 6.93 Apr 2010 67.3 

May 2009 201 May 2010 28.9 

Jun 2009 133 Jun 2010 19.8 

Jul 2009 92.4 Jul 2010 24.7 

Aug 2009 49.2 Aug 2010 32.9 

Sep 2009 42.1 Sep 2010 11.6 

Oct 2009 28.0 Oct 2010 3.08 

Nov 2009 0.00 Nov 2010 0.00 

 TOTAL: 1084 

 

 

 

 

 

A summary of runoff coefficient calculations for the inflow channel drainage basin is 

given on Table 3-7.  As indicated on Table 1-2, the contributing drainage basin area which 

discharges through the primary inflow channel is approximately 456.9 acres.  The measured 

rainfall during the 24-month field monitoring program was approximately 95.31 inches, 

corresponding to a rainfall volume of 3628.9 ac-ft over the basin area.     As indicated on Table 

3-6, the measured runoff volume which entered the Club II South Pond during the field 

monitoring program was approximately 1084 ac-ft.  The calculated runoff coefficient (C value) 

is equal to the measured runoff volume divided by the total rainfall volume with a calculated 

value of 0.299.  This value is typical of runoff coefficients normally observed in urban watershed 

areas. 
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TABLE  3-7 

 

RUNOFF  COEFFICIENT  CALCULATIONS 

FOR  THE  INFLOW  CHANNEL  DRAINAGE  BASIN 

 

PARAMETER VALUE 

Basin Area 456.9 acres 

Measured Rainfall
1
 95.31 inches 

Rainfall Volume
2
 3629 ac-ft 

Runoff Volume 1084 ac-ft 

Calculated C Value 0.299 

 
  1.   Measured at the Club II RSF site from December 2008-November 2010 

  2.   Volume of rainfall which fell on basin area 

 

 

 

 3.1.3.2   Brisson Avenue Drainage Swale – Site 2 

 

 As discussed in Section 2, field monitoring was conducted at one of the three identical 

inflows into the South Pond from the Brisson Avenue drainage system on the east side of the 

pond.  In general, runoff inflows into the pond from the swale drainage system occurred 

infrequently since the majority of the generated runoff was retained within the swale system with 

no discharge into the South Pond except under relatively extreme rain events.  A continuous 

runoff hydrograph was generated for the monitored inflow pipe, and cumulative inflows to the 

pond were summarized on a monthly basis.  The estimated monthly inflow at the monitoring site 

was then multiplied by 3 to reflect the three identical inflows.  The resulting values are assumed 

to reflect monthly inflows into the South Pond from the Brisson Avenue drainage system. 

 

 A summary of monthly inflow volumes to the Club II South Pond from the Brisson 

Avenue drainage swale is given on Table 3-8.  Inflows into the Club II pond from this source are 

extremely low in comparison to the monitored inflows through the primary inflow channel.  

Monthly inputs to the Club II South Pond from the Brisson Avenue drainage swale system were 

generally  less than 1 ac-ft during the field monitoring program.  Overall, the Brisson Avenue 

drainage swale contributed approximately 10 ac-ft of runoff into the South Pond, equivalent to 

approximately 1% of the inflow generated from the inflow channel. 

 

 A summary of runoff coefficient calculations for the Brisson Avenue drainage basin is 

given on Table 3-9.  As indicated on Table 1-2, the basin area contributing to the Brisson 

Avenue drainage swale system is approximately 12.33 acres.  Based upon the measured rainfall 

of 95.31 inches, the rainfall volume which fell on the drainage basin during the monitoring 

program is approximately 97.9 ac-ft.  As indicated on Table 3-8, the measured runoff volume 

which discharged from this drainage basin during the field monitoring program was 

approximately 9.62 ac-ft, which corresponds to a calculated C value of 0.098.  This value is 

typical of drainage systems which utilize roadside swales for conveyance and storage. 
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TABLE  3-8 

 

MONTHLY  INFLOW  VOLUMES  TO  THE  CLUB  II 

SOUTH  POND  FROM  THE  BRISSON  AVENUE  DRAINAGE 

SWALE  FROM  DECEMBER  2008-NOVEMBER  2010 

 

MONTH 

MONTHLY 

INFLOW 

(ac-ft) 

MONTH 

MONTHLY 

INFLOW 

(ac-ft) 

Dec 2008 0.10 Dec 2009 0.45 

Jan 2009 0.12 Jan 2010 0.26 

Feb 2009 0.07 Feb 2010 0.66 

Mar 2009 0.07 Mar 2010 0.96 

Apr 2009 0.13 Apr 2010 0.06 

May 2009 2.07 May 2010 0.18 

Jun 2009 0.95 Jun 2010 0.79 

Jul 2009 0.59 Jul 2010 0.45 

Aug 2009 0.27 Aug 2010 0.55 

Sep 2009 0.33 Sep 2010 0.50 

Oct 2009 0.00 Oct 2010 0.00 

Nov 2009 0.00 Nov 2010 0.00 

 TOTAL: 9.62 

 

 

 

 

 

TABLE  3-9 

 

RUNOFF  COEFFICIENT  CALCULATIONS 

FOR  THE  BRISSON  AVENUE  DRAINAGE  BASIN 

 

PARAMETER VALUE 

Basin Area 12.33 acres 

Measured Rainfall
1
 95.31 inches 

Rainfall Volume
2
 97.9 ac-ft 

Runoff Volume 9.62 ac-ft 

Calculated C Value 0.098 

 
  1.   Measured at the Club II RSF site from December 2008-November 2010 

  2.   Volume of rainfall which fell on basin area 
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3.1.4 Pond Outflow 

 

 Discharges from the Club II South Pond occurred through an outfall structure located on 

the north end of the pond.  This outfall structure contained a 12-inch wide contracted rectangular 

weir which regulated discharges from the pond following common storm events.  Discharges 

through the outfall structure were calculated using an independent stage-discharge relationship 

which was developed by ERD during the field monitoring program.   

 

 A graphical summary of discharge hydrographs measured at the pond outfall structure is 

given on Figure 3-5.  The vast majority of measured discharge rates at the pond outfall are less 

than approximately 1 cfs, with the exception of discharges resulting from significant rain events 

or during periods of repetitive rain events.  The maximum measured discharge from the South 

Pond was approximately 4 cfs which occurred as a result of the 13.55-inch rain event which 

occurred during May 2009.  Relatively continuous discharges were observed at the outfall 

structure, with the exceptions of periods of extended dry conditions which occurred during 

March-April 2009, November 2009, and November 2010. 
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Figure 3-5.   Discharge Hydrographs Through the South Pond Outfall. 

 

 

 

A summary of monthly discharges from the Club II South Pond during the field 

monitoring program is given in Table 3-10.  Monthly discharge volumes ranged from 0-291 ac-

ft, with a total of 1,709 ac-ft discharged from the pond during the field monitoring program. 
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TABLE  3-10 

 

MONTHLY  DISCHARGES  FROM  THE  SOUTH 

POND  FROM  DECEMBER  2008-NOVEMBER  2010 

 

MONTH 

MONTHLY 

DISCHARGES 

(ac-ft) 

MONTH 

MONTHLY 

DISCHARGES 

(ac-ft) 

Dec 2008 68.4 Dec 2009 28.3 

Jan 2009 21.5 Jan 2010 60.4 

Feb 2009 20.0 Feb 2010 109 

Mar 2009 0.00 Mar 2010 231 

Apr 2009 0.00 Apr 2010 141 

May 2009 291 May 2010 45.0 

Jun 2009 289 Jun 2010 14.9 

Jul 2009 149 Jul 2010 42.3 

Aug 2009 102 Aug 2010 22.2 

Sep 2009 53.0 Sep 2010 15.9 

Oct 2009 4.49 Oct 2010 1.77 

Nov 2009 0.00 Nov 2010 0.00 

 TOTAL: 1709 

 

 

 

3.1.5 Seepage Inputs 

 

 As discussed in Section 2, seepage measurements were conducted at five fixed locations 

in the South Pond over the period from July 2010-February 2011 to characterize the quantity and 

quality of seepage inputs into the South pond.  Four separate monitoring events were conducted 

at each site over this period for measurement of seepage inputs and sample collection. 

 

 A complete listing of seepage meter field measurements conducted in the South Pond 

from July 2010-February 2011 is given in Appendix B.  Information is provided on the date and 

time for each sample collection event, the volume of seepage sample collected, the seepage time 

interval between monitoring events, and the calculated mean seepage inflow over the collection 

period, in terms of liters/m
2
-day.  Comments and observations concerning sample collection and 

condition of the collection equipment are also provided. 

 

 A tabular summary of seepage inflows into the South Pond from July 2010-February 

2011 is given on Table 3-11, including the range of measured values and the mean inflow rate.  

A graphical summary of mean seepage inflow rates at each of the monitoring sites during the 

monitoring program is given on Figure 3-6.  Seepage measurements collected at Sites 1, 2, and 3 

appear to be relatively similar, both in terms of the calculated mean values as well as the range of 

measured values.  A slightly higher seepage inflow rate was monitored at Site 4 which was 

located along the western side of the pond, with a slightly lower seepage inflow observed in 

central portions of the pond.  Overall, the mean seepage inflow rate from each of the five sites is 

0.51 liters/m
2
-day. 
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TABLE  3-11 

 

SUMMARY  OF  MEAN  SEEPAGE  INFLOWS  INTO 

THE  SOUTH  POND  FROM  JULY  2010 - FEBRUARY  2011 

 

SITE 

RANGE  OF 

VALUES 

(liters/m
2
-day) 

MEAN  VALUE 

(liters/m
2
-day) 

1 0.35 – 0.88 0.46 

2 0.19 – 0.88 0.43 

3 0.31 – 1.09 0.44 

4 0.76 – 1.56 0.94 

5 0.15 – 0.68 0.30 

MEAN  VALUE: 0.51 

 

 

 

 

 

 

Site 1

(0.46)

Site  2

(0.43) 

Site  3

(0.44)

Site  4

(0.94)

Site  5

(0.30)

Figure 2-8

 
 

   Figure 3-6. Mean Seepage Inflow Rates (liters/m
2
-day) at the South Pond from July 2010- 

February 2011. 
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For purposes of estimating hydrologic inputs, seepage inputs into the pond are assumed 

to be similar to the overall mean seepage inflow value of 0.51 liters/m
2
-day over an annual 

period.  Since the field seepage monitoring program covered both wet and dry season conditions, 

this overall mean value appears to be a good estimate of mean annual seepage inputs. 

 

A summary of calculated monthly seepage inputs to the South Pond over the period from 

December 2008-November 2010 is given on Table 3-12.  Monthly seepage inputs are calculated 

my multiplying the overall mean seepage inflow value of 0.51 liters/m
2
-day times the surface 

area of the South Pond (75.2 acres) times the number of days in each month of the monitoring 

program.  Overall, seepage inputs into the South Pond contributed approximately 92.4 ac-ft 

during the 12-month monitoring program.  This information is utilized in a subsequent section 

for estimation of a hydrologic budget for the pond. 

 

 

 

TABLE  3-12 

 

CALCULATED  MONTHLY  SEEPAGE  INPUTS  TO  THE 

SOUTH  POND  FROM  DECEMBER  2008-NOVEMBER  2010 

 

MONTH 

SEEPAGE 

INPUTS 

(ac-ft) 

MONTH 

SEEPAGE 

INPUTS 

(ac-ft) 

Dec 2008 3.92 Dec 2009 3.92 

Jan 2009 3.92 Jan 2010 3.92 

Feb 2009 3.54 Feb 2010 3.54 

Mar 2009 3.92 Mar 2010 3.92 

Apr 2009 3.80 Apr 2010 3.80 

May 2009 3.92 May 2010 3.92 

Jun 2009 3.80 Jun 2010 3.80 

Jul 2009 3.92 Jul 2010 3.92 

Aug 2009 3.92 Aug 2010 3.92 

Sep 2009 3.80 Sep 2010 3.80 

Oct 2009 3.92 Oct 2010 3.92 

Nov 2009 3.80 Nov 2010 3.80 

 TOTAL: 92.4 

 

 

 

3.1.6 Pond Evaporation 

 

 As discussed in Section 2, a Class A pan evaporimeter was installed adjacent to the South 

Pond outfall structure.  Changes in water levels within the pan were recorded on a continuous 

basis and corrected for rainfall which occurred to obtain estimates of pan evaporation.  Pan 

evaporation measurements can be converted into estimated lake surface evaporation rates by 

multiplying the standard conversion factor of 0.75.   
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 A tabular summary of measured and “normal” pan evaporation rates at the Club II RSF 

site are given in Table 3-13.  The field measured values reflect the actual pan evaporation rates 

measured during the field monitoring program.  The “normal” pan evaporation rates are based 

upon National Weather Service (NWS) Bulletin No. 34 which provides estimates of evaporation 

rates in the Central Florida area.  During the field monitoring program, measured pan 

evaporation at the Club II site was approximately 153.78 inches which is approximately 5% 

higher than the “normal” pan evaporation over this period of 146.30 inches. 

   

TABLE  3-13 

 

MEASURED  AND  “NORMAL”  PAN 

EVAPORATION  RATES  AT  THE  CLUB  II  RSF  SITE 

 

MONTH 

PAN  EVAPORATION 

MONTH 

PAN  EVAPORATION 

FIELD 

MEASURED 

(inches) 

ORLANDO 

(NWS) 

(inches) 

FIELD 

MEASURED 

(inches) 

ORLANDO 

(NWS) 

(inches) 

Dec 2008 4.20 3.80 Dec 2009 4.20 3.80 

Jan 2009 3.47 3.66 Jan 2010 5.71 3.66 

Feb 2009 4.54 4.39 Feb 2010 4.24 4.39 

Mar 2009 5.89 6.00 Mar 2010 7.31 6.00 

Apr 2009 7.37 7.66 Apr 2010 5.24 7.66 

May 2009 9.43 8.53 May 2010 8.43 8.53 

Jun 2009 10.26 7.75 Jun 2010 9.52 7.75 

Jul 2009 7.10 7.74 Jul 2010 7.92 7.74 

Aug 2009 6.69 7.10 Aug 2010 6.47 7.10 

Sep 2009 6.35 6.23 Sep 2010 7.66 6.23 

Oct 2009 4.82 5.78 Oct 2010 6.63 5.78 

Nov 2009 4.33 4.51 Nov 2010 6.00 4.51 

  TOTAL: 153.78 146.30 

 

 

 

A graphical comparison of measured and “normal” monthly pan evaporation at the Club 

II RSF site is given in Figure 3-7.  In general, measured and “normal” pan evaporation were 

relatively similar throughout much of the field monitoring program.  Higher than “normal” pan 

evaporation rates were measured at the Club II site during May-June 2009 and during January, 

March, and June 2010.  

 

A summary of calculated monthly evaporation losses at the Club II pond during the 

monitoring program from December 2008-November 2010 is given on Table 3-14.  Evaporation 

losses from the pond surface are calculated by multiplying the measured pan evaporation rates 

(summarized in Table 3-13) times the standard conversion factor of 0.75 which converts pan 

evaporation to lake surface surface evaporation, times the assumed surface water area of 75.2 

acres.  Evaporation losses from the pond surface ranged from a low of 16.29 ac-ft during January 

2009 to a high of 48.22 ac-ft during June 2009.  Overall, evaporation losses from the pond 

removed approximately 717 ac-ft of water during the field monitoring program. 
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   Figure 3-7.    Comparison of Measured and “Normal” Monthly Pan Evaporation at the Club II 

RSF Site. 

 

 

 

 

TABLE  3-14 

 

CALCULATED  MONTHLY  EVAPORATION 

LOSSES  AT  THE  CLUB  II  SOUTH  POND 

FROM  DECEMBER  2008-NOVEMBER  2010 

 

MONTH 

LAKE 

EVAPORATION 

(ac-ft) 

MONTH 

LAKE 

EVAPORATION 

(ac-ft) 

Dec 2008 2.85 Dec 2009 2.85 

Jan 2009 2.75 Jan 2010 2.75 

Feb 2009 3.29 Feb 2010 3.29 

Mar 2009 4.50 Mar 2010 4.50 

Apr 2009 5.74 Apr 2010 5.74 

May 2009 6.40 May 2010 6.40 

Jun 2009 5.81 Jun 2010 5.81 

Jul 2009 4.87 Jul 2010 5.81 

Aug 2009 5.33 Aug 2010 5.33 

Sep 2009 4.67 Sep 2010 4.67 

Oct 2009 4.34 Oct 2010 4.34 

Nov 2009 3.38 Nov 2010 3.38 

 TOTAL: 717 
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3.1.7 Hydrologic Budget 

 

 A monthly hydrologic budget for the Club II South Pond from December 2008-

November 2010 is given on Table 3-15.  Inputs into the pond include direct rainfall, runoff 

inputs from the main channel and the Brisson Avenue drainage system, and measured 

groundwater seepage.  Losses from the pond include evaporation and discharges through the 

pond outfall structure.  Change in water storage during each month is also provided.  In general, 

more water was discharged from the Club II pond each month than can be accounted for by the 

measured inputs.  The observed differences between measured inputs and losses for a given 

month are assumed to be a result of an unidentified inflow.  Potential sources for this 

unidentified inflow include upwelling of groundwater from deeper aquifer areas, additional 

runoff inflows from areas not included on the watershed delineations, and inflows related to 

construction activities on the adjacent school site, although the observed inflows from the school 

site were relatively limited in duration.  As discussed in subsequent sections, the most likely 

candidate for this additional water input is upwelling from deeper aquifer sources based upon 

observed water quality characteristics within the South Pond. 

 

 A graphical comparison of hydrologic inputs and losses for the Club II South Pond is 

given on Figure 3-8.  Approximately 46% of the hydrologic inputs into the pond during the field 

monitoring program occurred as a result of inflow through the primary inflow channel.  

Approximately 25% of the hydrologic inputs were contributed by direct rainfall, with 4% by 

groundwater seepage, and <1% by runoff inputs at Site 2.  The unidentified inputs contributed 

approximately 25% of the inflows.  Approximately 70% of the losses from the pond occurred as 

a result of discharges through the outfall structure, with 30% lost by evaporation from the pond 

surface. 

 

 

3.1.8 Hydraulic Residence Time 

 

 An estimate of the annual detention time within the Club II South Pond was conducted by 

dividing the estimated pond volume of 1501 ac-ft (summarized in Table 1-1) by the sum of the 

total inputs during the field monitoring program (summarized in Table 3-15).  Based upon this 

analysis, the mean annual residence time within the pond is approximately 1.27 years or 463 

days.  This residence time is relatively long for wet detention ponds which typically have 

residence times ranging from 50-100 days, expressed on an annual average basis.  Hydraulic 

residence time calculations for the Club II South Pond are given in Table 3-16. 
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TABLE  3-15 

 

MONTHLY  HYDROLOGIC  INPUTS  AND  LOSSES  AT  THE 

CLUB  II  SOUTH  POND  FROM  DECEMBER  2008 - NOVEMBER  2010 

 

MONTH 

POND  INPUTS  (ac-ft) POND  LOSSES  (ac-ft) 

CHANGE 

IN 

STORAGE 
Direct 

Rainfall 

Runoff 

Inflow GW 

Seepage 

Unid. 

Inflow 

Total 

Inputs 

Pond 

Evaporation 
Outflow 

Total 

Losses Site 

1 

Site 

2 

Dec 2008 5.83 36.2 0.10 3.92 28.5 74.6 19.74 68.4 88.1 -13.5 

Jan 2009 7.08 14.0 0.12 3.92 10.2 35.4 16.29 21.5 37.8 -2.38 

Feb 2009 4.20 12.6 0.07 3.54 4.59 25.0 21.32 20.0 41.3 -16.3 

Mar 2009 4.39 7.16 0.07 3.92 3.01 18.6 27.66 0.00 27.7 -9.11 

Apr 2009 8.15 6.93 0.13 3.80 -3.48 15.5 34.66 0.00 34.7 -19.1 

May 2009 125 201 2.07 3.92 123 456 44.33 291 335 120 

Jun 2009 57.4 133 0.95 3.80 83.4 279 48.22 289 337 -58.6 

Jul 2009 36.0 92.4 0.59 3.92 79.0 212 27.99 149 177 35.2 

Aug 2009 16.4 49.2 0.27 3.92 17.6 87.4 31.46 102 133 -45.6 

Sep 2009 20.0 42.1 0.33 3.80 6.81 73.0 29.86 53.0 82.9 -9.85 

Oct 2009 3.13 28.0 0.05 3.92 -22.7 12.4 22.65 4.49 27.1 -14.7 

Nov 2009 5.45 0.00 0.00 3.80 -4.61 4.64 20.36 0.00 20.4 -15.7 

Dec 2009 27.1 33.0 0.45 3.92 18.8 83.3 19.74 28.3 48.0 35.3 

Jan 2010 15.5 44.7 0.26 3.92 35.8 100 26.86 60.4 87.2 12.9 

Feb 2010 40.2 58.8 0.66 3.54 30.3 133 19.91 110 129 4.52 

Mar 2010 58.0 137 0.96 3.92 102 302 34.38 231 265 36.8 

Apr 2010 3.76 67.3 0.06 3.80 57.1 132 24.60 141 165 -33.4 

May 2010 11.1 28.9 0.18 3.92 1.38 45.5 39.63 45.0 84.6 -39.2 

Jun 2010 47.6 20.0 0.79 3.80 -0.26 71.7 44.72 14.9 59.6 12.1 

Jul 2010 27.5 24.7 0.45 3.92 4.73 61.3 37.23 42.3 79.5 -18.2 

Aug 2010 33.2 32.9 0.55 3.92 7.81 78.4 30.41 22.2 52.6 25.8 

Sep 2010 30.1 11.6 0.50 3.80 -3.09 42.9 36.00 15.9 51.9 -8.99 

Oct 2010 0.19 3.08 0.00 3.92 -6.88 0.31 31.16 1.77 32.9 -32.6 

Nov 2010 9.84 0.00 0.00 3.80 8.51 22.2 28.20 0.00 28.2 -6.05 

TOTALS: 598 1084 9.62 92.4 582 2366 717 1709 2426 -60.5 
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Figure 3-8.  Hydrologic Inputs and Losses to the Club II South Pond. 
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TABLE  3-16 

 

HYDRAULIC  RESIDENCE  TIME  CALCULATIONS 

FOR  THE  CLUB  II  SOUTH  POND 

 

PARAMETER VALUE 

Hydrologic Inputs 2366 ac-ft 

Time Interval 2.00 years 

Pond Volume 1501 ac-ft 

Residence Time 
1.27 years 

463 days 

 

 

 

3.2   Surface Water Characteristics of the South and North Ponds 

 

 Vertical field profiles of pH, temperature, specific conductivity, dissolved oxygen, and 

oxidation-reduction potential (ORP) were conducted near the center of the South and North 

Ponds on approximately a weekly to biweekly basis during the field monitoring program.  Field 

measurements were conducted at depths of 0.25 m and 0.5 m, and continued at 0.5-m intervals to 

the pond bottom.  A total of 60 vertical field profiles was collected in the South Pond, with 59 

vertical field profiles collected in the North Pond.  A complete listing of vertical field profiles 

collected in the South and North Ponds is given in Appendix C.1.  The vertical field profiles 

extended to a depth of approximately 7.5-8.5 m during the majority of the monitoring events. 

 

 Collection of surface water samples was also conducted in the South and North Ponds on 

a monthly basis, with separate surface water samples collected at top, middle, and bottom 

portions of the water column.  Each of the collected samples was analyzed for general 

parameters, nutrients, and chlorophyll-a.  A discussion of the results of the field monitoring and 

laboratory measurements is given in the following sections.  A complete listing of laboratory 

analyses conducted on surface water samples collected from the South and North Ponds is given 

in Appendix C.2.   

 

 

3.2.1 Vertical Field Profiles 

 

 3.2.1.1   Temperature 

 

 A graphical summary of vertical field profiles of temperature collected in the South and 

North Ponds is given in Figure 3-9.  To simplify data presentation, the results are expressed on a 

seasonal basis, with the illustrated profiles reflecting the mean of temperature measurements 

conducted during fall, spring, summer, and winter conditions.  For purposes of this analysis, 

“fall” conditions are assumed to be reflected by the months of October-December, with “winter” 

conditions reflected by profiles collected during January-March, “spring” conditions reflected by 

profiles collected during April-June, and “summer” conditions reflected by profiles collected 

during July-September. 



 

 

CLUB  II \ FINAL  REPORT 

 

3-27 

 

 

SOUTH  POND 

Club II
South Pond

Temperature (oC)

10 15 20 25 30 35

D
e

p
th

 (
m

)

0

2

4

6

8

12/09

1/10

2/10

3/10

4/10

5/10

6/10

7/10

8/10

9/10

10/10

11/10 

Temperature (oC)

14 16 18 20 22 24 26 28 30 32

D
e

p
th

 (
m

)
0

2

4

6

8

Fall

Spring

Summer

Winter

 
 

 

 

NORTH  POND 

Club II
North Pond

Temperature (oC)

10 15 20 25 30 35

D
e
p
th

 (
m

)

0

2

4

6

8

10

12/09

1/10

2/10

3/10

4/10

5/10

6/10

7/10

8/10

9/10 

10/10 

11/10

Temperature (oC)

14 16 18 20 22 24 26 28 30 32

D
e
p
th

 (
m

)

0

2

4

6

8

10

Fall

Spring

Summer

Winter

 
 

 

Figure 3-9.   Seasonal Vertical Field Profiles of Temperature in the South and North Ponds. 
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 No significant thermal stratification was observed in the South Pond during winter 

conditions.  Temperature measurements within the pond collected during this period were 

relatively uniform from top to bottom, with the exception of an increase in temperature near the 

water-sediment interface due to influx of warmer groundwater during low water temperatures.   

A moderate amount of thermal stratification was observed during fall conditions, with a 

temperature difference of 3-4 
o
C between top and bottom measurements.  However, relatively 

significant thermal stratification was observed in the South Pond during spring and summer 

conditions.  During both periods, thermal stratification began to occur at water depths of 

approximately 2-3 m.  During spring conditions, an average temperature change of 

approximately 4-5 
o
C was observed between top and bottom measurements, with more than an 8

 

o
C difference in temperature between top and bottom measurements observed during summer 

conditions.  The temperature profiles exhibited by the South Pond are typical of a mesotrophic 

lake system. 

 

 In the North Pond, isograde temperature conditions were observed only during winter 

conditions.  Significant thermal stratification was observed in this pond during fall, spring, and 

summer conditions, with a slight increase in temperature at the water-sediment interface.  During 

fall conditions, temperature differences between top and bottom measurements averaged 

approximately 4-5 
o
C, with a 6-7 

o
C difference in bottom and surface temperatures during spring 

conditions, and 12-13 
o
C difference in temperature during summer conditions.  The temperature 

profiles exhibited by the North Pond appear to be more reflective of eutrophic lake conditions 

rather than the mesotrophic conditions exhibited in the South Pond.  The degree of stratification 

observed in this waterbody may be due to the relatively small size of the North Pond and the 

reduced wind activity created by residential developments and large trees which surround the 

east and west sides of the pond. 

 

 

 3.2.1.2   pH 

 

 A compilation of mean seasonal vertical profiles of pH collected in the South and North 

Ponds is given in Figure 3-10.  Relatively isograde pH conditions, with the exception of areas 

near the water-sediment interface, were observed during winter conditions in the South Pond 

with evidence of a slight metalimnetic maxima in pH at a depth of 1 m.  However, a general 

trend of decreasing pH with increasing water depth was observed during the remaining seasons.  

Differences in measured pH values between top and bottom measurements ranged from 

approximately 1 pH unit during fall conditions, with a difference of approximately 1-1.5 pH unit 

during summer conditions, and approximately 1-1.5 pH units during spring conditions.  This type 

of seasonal variability in pH is common in mesotrophic lakes. 

 

 Similar trends in pH measurements were observed in the North Pond as well.  Relatively 

isograde pH conditions were observed to a depth of approximately 5 m during winter conditions, 

with decreases in pH with increasing water depth observed during the remaining periods.  During 

fall conditions, a pH difference of approximately 1-1.5 units was observed between top and 

bottom measurements, with a difference of -1.5 units during spring conditions, and more than 1.5 

units during summer conditions.  A large portion of the variability in pH is related to the 

fluctuations in temperature and resulting stratification discussed previously. 
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Figure 3-10.   Seasonal Vertical Field Profiles of pH in the South and North Ponds. 
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 3.2.1.3   Conductivity 
 
 A graphical compilation of seasonal conductivity profiles in the South and North Ponds is 
given in Figure 3-11.  Relatively isograde conductivity conditions were observed to a depth of 
approximately 5 m during the winter season in the South Pond which correspond well with the 
isograde conditions observed for temperature and pH during this time.  However, increases in 
conductivity with increasing water depth were observed in the South Pond during the remaining 
months.  Increases in conductivity measurements appear to begin at a water depth of 
approximately 2-4 m, with an additional conductivity increase of approximately 10-30% from 
this depth to the sediment-water interface.  In many waterbodies, the conductivity profiles 
exhibited by the South Pond on Figure 3-11 would be an indication of significant internal 
recycling from the sediments into the overlying water column.  However, since the South Pond 
appears to have a measurable groundwater component, the observed increases in conductivity 
may also be related to high ionic strength groundwater which is infiltrating through the pond 
bottom and accumulating in lower layers of the pond during thermally stratified conditions. 
 

In the North Pond, isograde conductivity conditions were also observed during winter 
conditions, with increases in conductivity observed in lower layers of the water column during 
the remaining seasons.  The observed increases in specific conductivity in the North Pond appear 
to originate at water depths of approximately 2-3 m, with increases of approximately 20-50% 
observed from this depth to the water-sediment interface.  The extent of increases in conductivity 
in lower portions of the water column in the North Pond appears to be more significant than 
observed in the South Pond.  As discussed previously, these observed increases in conductivity 
are likely related to either significant internal recycling or influx of a high ionic strength 
groundwater through the pond bottom. 
 
 
 3.2.1.4   Dissolved Oxygen 
 
 A graphical compilation of seasonal vertical profiles of dissolved oxygen concentrations 
in the South and North Ponds is given in Figure 3-12.  In general, decreases in dissolved oxygen 
with increasing water depth were observed in the South Pond throughout the entire monitoring 
program.  However, during winter conditions, dissolved oxygen concentrations typically 
decreased from approximately 8-9 mg/l at the surface to an average of 5 mg/l near the water-
sediment interface.  Substantially more significant reductions in dissolved oxygen were observed 
during fall, winter, and summer conditions, with anoxic conditions observed near the water-
sediment interface during each of these periods.  On an average basis, dissolved oxygen 
concentrations in excess of 2 mg/l (generally considered to be the minimum level necessary to 
support aquatic life, if only for brief periods) occurred at a water depth of approximately 4 m 
during summer conditions and 6 m during fall and spring conditions.   
 
 A similar pattern of dissolved oxygen concentrations was observed in the North Pond.  
Good levels of dissolved oxygen were maintained throughout the water column in the pond 
during winter conditions, with a mean dissolved oxygen concentration of approximately 4 mg/l 
near the water-sediment interface.  However, during the remaining seasons, reductions in 
dissolved oxygen with increasing water depth were commonly observed.  Near-anoxic conditions 
were observed in the North Pond at a depth of approximately 4 m during summer conditions, a 
depth of 7 m during fall conditions, and 7-8 m during spring conditions.  In general, the oxygen 
depletion in lower levels of the water column appears to be more severe in the North Pond than 
in the South Pond, which may be related to the small size and lack of significant wind-mixing 
activity in the North Pond. 
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Figure 3-11.   Seasonal Vertical Field Profiles of Conductivity in the South and North Ponds. 
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Figure 3-12. Seasonal Vertical Field Profiles of Dissolved Oxygen in the South and North Ponds. 
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 3.2.1.5   Oxidation-Reduction Potential (ORP) 

 

 A graphical compilation of oxidation-reduction potential (ORP) measurements conducted 

in the South and North Ponds is given in Figure 3-13, summarized on a seasonal basis.  In 

general, oxidized conditions were maintained within the South Pond at all times during winter 

conditions, and oxidized conditions were maintained within the water column to depths of 

approximately 4-5 m during the remaining seasons.  However, reduced conditions were observed 

at depths in excess of 4 m during fall, spring, and summer conditions.  The most severe level of 

reduced conditions was observed during the summer, with slightly less reduced conditions 

observed during fall and spring. 

 

 A similar pattern was observed for redox potential in the North Pond, with oxidized 

conditions observed at all times during winter conditions.  However, on an average basis, 

reduced conditions were observed in the North Pond at water depths ranging from approximately 

3-4 m during fall, spring, and summer conditions.  Redox measurements in lower portions of the 

water column appear to be relatively similar during fall, spring, and summer conditions, in 

contrast to the substantially higher level of reduced conditions observed in the South Pond during 

the summer. 

 

 

 3.2.1.6   Secchi Disk Depth 

 

 A graphical summary of Secchi disk depth measured in the South and North Ponds 

during the field monitoring program is given in Figure 3-14.  Measured Secchi disk depths in the 

two ponds were highly variable, with a moderate seasonal trend of lower Secchi disk depths 

during wet season conditions and greater Secchi disk depths during dry season conditions.  This 

behavior is consistent with runoff inputs as the primary phosphorus loading mechanism to the 

ponds. 

 

 A tabular summary of Secchi disk measurements conducted in the South and North 

Ponds is given in Table 3-17.  Measured Secchi disk depths in the South Pond range from 0.14-

2.64 m, with an overall mean of 1.08 m.  Secchi disk measurements in the North Pond were 

slightly better, ranging from 0.21-2.76 m and a mean value of 1.27 m.  The measured Secchi disk 

depths in the two ponds are typical of mesotrophic lake systems. 

 

 

 

TABLE  3-17 

 

SUMMARY  OF  SECCHI  DISK  MEASUREMENTS 

IN  THE  SOUTH  AND  NORTH  PONDS 

 

POND 
RANGE  OF  VALUES 

(m) 

MEAN  VALUE 

(m) 

South 0.14 – 2.64 1.08 

North 0.21 – 2.76 1.27 
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  Figure 3-13. Seasonal Vertical Field Profiles of Oxidation-Reduction Potential (ORP) in the 

South and North Ponds. 
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Figure 3-14.   Measured Secchi Disk Depths in the South and North Ponds. 
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3.2.2 Water Quality Characteristics 

 

 3.2.2.1   South Pond 

 

 A tabular summary of mean characteristics of surface water samples collected in the 

South Pond is given in Table 3-18.  Mean values are provided for each of the measured 

parameters in the top, middle, and bottom samples.  A total of 23 separate samples was collected 

at each of the three depths during the field monitoring program.  In general, measured alkalinity 

values appear to increase with increasing depth, with an increase of approximately 5% in 

concentration between the top and middle samples and a 30% increase between the middle and 

bottom samples.  The observed increase in alkalinity near the bottom sediments is unusual since 

most waterbodies exhibit decreases in alkalinity, particularly near the water-sediment interface, 

as a result of sediment decomposition processes.  The observed increase in alkalinity in the 

bottom samples suggests an influx of groundwater with elevated alkalinity values which 

originates from carbonate rock deposits beneath the pond.  This influx may not necessarily occur 

in all areas of the pond and is likely restricted to areas of the pond bottom with more permeable 

connections with underground aquifer water.  Based upon the measured alkalinity values, water 

within the pond appears to be extremely well buffered. 

 

 Measured nitrogen concentrations in water samples collected at the top and middle 

locations are similar to concentrations commonly observed in mesotrophic urban lakes.  

Relatively low levels of both ammonia and NOx were observed in these samples.  The dominant 

nitrogen species appears to be dissolved organic nitrogen which comprises approximately 60% 

of the total nitrogen measured.  The observed concentrations of dissolved organic nitrogen are 

somewhat higher than observed in many urban lakes and are likely related to the highly colored 

inflows which enter the pond.  In general, nitrogen concentrations appear to be relatively similar 

in both the top and middle samples.  However, substantial increases in all measured nitrogen 

species  were  observed  in  the  bottom  samples with a 10-fold increase in ammonia 

concentrations.  Increases in ammonia concentrations in lower portions of the water column are 

commonly observed in stratified lake systems as a result of decomposition processes in the 

sediments.  However, an increase is also observed in NOx concentrations which commonly 

decrease in lower layers of the water column as a result of denitrification processes, particularly 

in the anoxic environment which existed in these portions of the South Pond.  The observed 

increase suggests that additional sources of NOx may be entering the pond from a groundwater 

source.  Overall, total nitrogen concentrations increase by a factor of approximately 2.5 between 

the middle and bottom samples, most of which occurs as a result of increases in ammonia. 

 

 Measured phosphorus concentrations appear to be relatively similar between the top and 

middle samples.  Samples collected from each of these areas are characterized by low levels of 

SRP and dissolved organic nitrogen.  Measured concentrations of particulate phosphorus appear 

to be normal or slightly elevated, presumably resulting from algal biomass within the water 

column.  Overall, the measured mean total phosphorus concentrations ranging from 24-28 g/l 

are typical of phosphorus concentrations commonly observed in mesotrophic lakes.  Substantial 

increases in measured concentrations were observed in the bottom samples, particularly for SRP.  

SRP is the dominant phosphorus form released from sediments as a result of internal recycling 

which is a likely source for the observed increases in SRP.  However, since it appears that 

additional nitrogen inputs are occurring into the pond as a result of groundwater inflow, the 

possibility of additional phosphorus inputs from a deep groundwater source cannot be ruled out. 
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TABLE  3-18 

 

MEAN  CHARACTERISTICS  OF  SURFACE  WATER 

SAMPLES  COLLECTED  IN  THE  SOUTH  POND 

 

PARAMETER UNITS 
MEAN  VALUE  BY  SAMPLE  DEPTH 

Top Middle Bottom 

Alkalinity mg/l 110 115 150 

NH3 µg/l 151 192 1975 

NOX µg/l 97 93 117 

Diss. Org. Nitrogen µg/l 808 779 911 

Particulate Nitrogen µg/l 232 243 371 

Total Nitrogen µg/l 1288 1307 3375 

SRP µg/l 4 3 53 

Diss. Org. Phosphorus µg/l 4 4 11 

Particulate Phosphorus µg/l 20 16 22 

Total Phosphorus µg/l 28 24 86 

Turbidity NTU 5.0 4.2 44.7 

Color Pt-Co 32 30 145 

Chlorophyll-a mg/m
3
 17.8 17.3 -- 

TN/TP Ratio -- 46 54 39 

Number of Samples 23 23 23 

 

 

 

 

 Calculated total nitrogen/total phosphorus (TN/TP) ratios are provided near the bottom of 

Table 3-18.  These ratios are commonly used in lake management studies to assist in identifying 

nutrient limitation in surface waterbodies.  In general, TN/TP ratios in excess of approximately 

20-30 indicate phosphorus-limited conditions within the waterbody.  Based upon the calculated 

ratios for the South Pond, it appears that the South Pond exhibited phosphorus limitation during 

the monitoring program. 

 

 A graphical summary of measured concentrations of alkalinity in the South Pond during 

the field monitoring program is given on Figure 3-15.  In general, alkalinity measurements at the 

top and middle monitoring sites were similar throughout the field monitoring program, with 

measured concentrations ranging from approximately 90-130 mg/l.  Substantially elevated levels 

of alkalinity were observed in bottom portions of the South Pond during the period from April-

October 2009 and April-October 2010.  The measurements summarized on Figure 3-15 suggest a 

seasonal influence in bottom portions of the South Pond from a high alkalinity groundwater 

source. 
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Figure 3-15.   Summary of Measured Concentrations of Alkalinity in the South Pond. 

 

 

 

 

 A graphical summary of measured concentrations of ammonia and NOx in the South 

Pond during the field monitoring program is given on Figure 3-16.  In general, measured 

concentrations of ammonia were relatively low in value and similar in concentration at the top 

and middle monitoring sites.  Periods of elevated ammonia concentrations were also observed in 

bottom portions of the water column, with a seasonal pattern similar to the elevated levels of 

alkalinity in bottom portions of the South Pond summarized in Figure 3-15.  The observed 

substantial increases in ammonia in bottom portions of the pond are consistent with the release of 

ammonia as a result of decomposition processes under anoxic conditions, although an additional 

influx of ammonia from a groundwater source cannot be ruled out. 

 

 In general, measured NOx concentrations in the South Pond were virtually identical at the 

top, middle, and bottom monitoring sites.  A sharp increase in NOx concentrations was observed 

during the period from December 2009-April 2010, with substantially increased concentrations 

observed throughout the entire water column.  The origin of this sudden spike in NOx 

concentrations was not known, although the most likely candidate is a surface inflow containing 

elevated NOx levels. 

 

 A summary of measured concentrations of total nitrogen in the South Pond during the 

field monitoring program is given on Figure 3-17.  Measured total nitrogen concentrations at the 

top and middle monitoring sites are virtually identical throughout the field monitoring program.  

Elevated concentrations of total nitrogen are observed on a seasonal basis in bottom portions of 

the South Pond which is due primarily to the substantial increases in ammonia observed in the 

bottom samples (see Figure 3-16). 
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Figure 3-16.   Summary of Measured Concentrations of Ammonia and NOx in the South Pond. 
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Figure 3-17.   Summary of Measured Concentrations of Total Nitrogen in the South Pond. 

 

 
A graphical summary of measured concentrations of SRP and total phosphorus in the 

South Pond during the field monitoring program is given on Figure 3-18.  In general, SRP 
concentrations at the top and middle monitoring sites exhibit similar low concentrations.  Periods 
of elevated SRP concentrations were observed in the bottom samples on a seasonal basis, similar 
to the seasonal trends exhibited by alkalinity and ammonia.  The observed seasonal peaks in SRP 
in bottom portions of the pond suggest a significant level of internal recycling, although 
additional influx of SRP from a groundwater source is also possible. 

 
A similar pattern appears to occur for concentrations of total phosphorus.  Total 

phosphorus concentrations at the top and middle monitoring sites are virtually identical.  
Seasonal increases in total phosphorus occur which mimic closely the observed increases in SRP.  
SRP is the primary phosphorus form released as a result of internal recycling. 

 
During the field monitoring program, central portions of the South Pond typically 

maintained relatively good water clarity with no evidence of significant algal blooms.  However, 
water quality problems were frequently observed in shoreline areas of the South Pond, 
particularly along the northern and southern shorelines.  Photographs of the observed water 
quality problems in the shoreline areas of the South Pond are given on Figure 3-19.  Algal 
blooms in these areas were a relatively common occurrence, particularly along the southern 
shoreline of the pond which received inflows from construction activities related to the school 
site located south of the South Pond.  A discussion of the chemical characteristics of inflows 
from the construction activities is given in a subsequent section.  However, it is obvious that the 
inflows from the construction introduced additional nutrients into the South Pond which 
contributed to the observed algal blooms and water quality issues. 

 
Algal blooms were also observed along the northern shoreline of the pond, particularly in 

the vicinity of the outfall structure.  Several sources are possible for additional nutrient inflows in 
this area, including decomposition of the extensive vegetation that existed in this area prior to 
complete filling of the South Pond, and influx of shallow groundwater along the perimeter of the 
pond. 
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  Figure 3-18.   Summary of Measured Concentrations of SRP and Total Phosphorus in the South 

 Pond. 
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Figure 3-19.   Observed Water Quality Problems in Shoreline Areas of the South Pond. 
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 3.2.2.2   North Pond 

 

 A tabular summary of mean characteristics of surface water samples collected in the 

North Pond is given on Table 3-19.    Surface water within the North Pond was well buffered, 

with mean alkalinity values in excess of 100 mg/l.  Measured alkalinity values are relatively 

similar at the top and middle sites, with a 30% increase in alkalinity in the bottom samples.  

Increases in alkalinity were also observed in the South Pond in the bottom samples and suggest 

that both the North and South Ponds are impacted by a high alkalinity groundwater source.  

Surface water within the North Pond was also moderately colored, with mean color 

concentrations ranging from 38-40 Pt-Co units.  An increase in color concentrations was 

observed in the bottom samples, although substantially lower than observed in the South Pond. 

 

 

TABLE  3-19 

 

MEAN  CHARACTERISTICS  OF  SURFACE  WATER 

SAMPLES  COLLECTED  IN  THE  NORTH  POND 

 

PARAMETER UNITS 
MEAN  VALUE  BY  SAMPLE  DEPTH 

Top Middle Bottom 

Alkalinity mg/l 108 107 137 

NH3 µg/l 194 263 2082 

NOX µg/l 82 82 80 

Diss. Org. Nitrogen µg/l 935 880 901 

Particulate Nitrogen µg/l 371 398 441 

Total Nitrogen µg/l 1582 1623 3504 

SRP µg/l 13 14 265 

Diss. Org. Phosphorus µg/l 8 8 18 

Particulate Phosphorus µg/l 27 36 31 

Total Phosphorus µg/l 47 59 314 

Turbidity NTU 8.0 5 22.4 

Color Pt-Co 38 40 72 

Chlorophyll-a mg/m
3
 23.7 17.3 -- 

TN/TP Ratio -- 34 28 11 

Number of Samples 22 22 22 

 

 

 

 In general, measured nitrogen concentrations in the water column of the North Pond 

appear to be slightly higher than values measured in the South Pond.  Moderately elevated 

concentrations of ammonia were observed in the top and middle samples, with relatively low 

levels of NOx.  The dominant nitrogen species in the North Pond is clearly dissolved organic 

nitrogen which comprises approximately 50-60% of the total measured nitrogen.  Approximately 

20-25% of the measured total nitrogen is contributed by particulate nitrogen.  The measured total 

nitrogen concentrations in the top and middle samples are slightly elevated compared with values 

commonly observed in urban lakes. 
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 A substantial increase in ammonia concentrations was observed in the bottom sample 

compared with values measured at the top and middle sites.  Ammonia concentrations increased 

approximately 8-fold from the middle monitoring site to the bottom monitoring site.  Measured 

concentrations in bottom samples for the remaining nitrogen species appear to be similar to 

values measured in the top and middle locations.  However, total nitrogen concentrations more 

than doubled between the middle site and bottom site, primarily resulting from the substantial 

increases in ammonia.  Release of ammonia is common in stratified lakes with anoxic sediments. 

 

 In general, measured concentrations of phosphorus species appear to be somewhat higher 

in the North Pond than observed in the South Pond.  Relatively elevated levels of SRP, in excess 

of 10 g/l, were observed at the top and middle sites.  Relatively high concentrations of 

particulate phosphorus were also observed at these sites, presumably resulting from algal 

biomass.  Overall, the observed total phosphorus concentrations (ranging from 47-59 g/l) are 

typical of values observed in eutrophic lake systems. 

 

 A substantial increase in SRP concentration was observed in the North Pond bottom 

samples compared with the top and middle locations.  A 2-fold increase in dissolved organic 

phosphorus was also observed in the bottom samples.  Overall, the mean total phosphorus 

concentration of 314 g/l in the bottom samples is approximately 5-6 times higher than 

concentrations measured in the top and middle sites. 

 

 Calculated TN/TP ratios for the North Pond are provided near the bottom of Table 3-19.  

The calculated ratios suggest that the North Pond is phosphorus-limited, at least at the top and 

middle sites.   

 

 A graphical summary of measured concentrations of alkalinity in the North Pond during 

the field monitoring program is given on Figure 3-20.  In general, measured concentrations of 

alkalinity in the North Pond are very similar to corresponding measurements conducted in the 

South Pond.  Alkalinity measurements at the top and middle monitoring sites are very similar 

during most of the monitoring events, ranging from approximately 80-130 mg/l.  Elevated levels 

of alkalinity in bottom portions of the North Pond were observed over the period from March-

December 2009 and from April-October 2011 which closely matches the period of elevated 

alkalinity measured in the South Pond.  This behavior suggests that the processes resulting in 

increases in alkalinity in the bottom samples are similar within the two ponds. 

 

A graphical summary of measured concentrations of ammonia and NOx in the North 

Pond is given on Figure 3-21.  In general, low levels of both ammonia and NOx were observed in 

the North Pond during the field monitoring program.  Measured ammonia concentrations were 

virtually identical at the top and middle monitoring locations, with substantially elevated 

ammonia concentrations observed in the bottom samples on a seasonal basis.  The periods of 

elevated ammonia concentrations in bottom portions of the North Pond are virtually identical to 

the periods of elevated ammonia concentrations observed in the South Pond. 
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Figure 3-20.   Summary of Measured Concentrations of Alkalinity in the North Pond. 

 

 

 

 

With the exception of only one monitoring date, measured concentrations of NOx were 

virtually identical at the top, middle, and bottom monitoring locations.  A substantial increase in 

NOx concentrations in the North pond was observed over the period from November 2009-April 

2010 which mimics the elevated levels of NOx observed in the South Pond over the same period.  

Similar shapes of the NOx concentration plots for the two ponds suggest that a similar source has 

impacted both ponds and caused the observed elevated NOx levels.  This behavior eliminates 

external inputs as a source since the two ponds receive significantly different inputs.  As a result, 

the elevated NOx concentrations appear to be linked to a potential groundwater influx into the 

pond. 

 

A graphical summary of measured concentrations of total nitrogen in the North Pond is 

given on Figure 3-22.  In general, measured total nitrogen concentrations in the North Pond 

range from approximately 1000-2000 g/l at the top and middle monitoring sites throughout the 

field monitoring program.  Seasonal increases in total nitrogen in bottom portions of the pond 

were observed which appear to be closely related to the observed increases in ammonia. 
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Figure 3-21.   Summary of Measured Concentrations of Ammonia and NOx in the North Pond. 
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Figure 3-22.   Summary of Measured Concentrations of Total Nitrogen in the North Pond. 

 

 

 

 

A graphical summary of measured concentrations of SRP and total phosphorus in the 

North Pond is given on Figure 3-23.  Measured SRP concentrations at the top and middle 

monitoring sites in the North Pond appear to be virtually identical throughout the field 

monitoring program.  However, elevated levels of SRP were observed in bottom portions of the 

North Pond on a seasonal basis, although the observed concentrations in the North Pond appear 

to be somewhat lower than concentrations observed in bottom portions of the South Pond. 

 

A similar pattern is also apparent for measured total phosphorus concentrations in the 

North Pond.  Relatively similar total phosphorus concentrations were observed at the top and 

middle monitoring sites, with the majority of measured values ranging from approximately 10-50 

g/l.  The observed seasonal increases in total phosphorus are related to the increases in SRP. 



 

 

CLUB  II \ FINAL  REPORT 

 

3-48 

 

 

Date

1/1/09  5/1/09  9/1/09  1/1/10  5/1/10  9/1/10  1/1/11  

S
R

P
 (

µ
g

/l
)

0

50

100

150

200

250

 
 

 

 

Date

1/1/09  5/1/09  9/1/09  1/1/10  5/1/10  9/1/10  1/1/11  

T
o
ta

l 
P

h
o
s
p

h
o

ru
s
 (

µ
g
/l
)

0

50

100

150

200

250

300

 
 

 

 

Figure 3-23. Summary of Measured Concentrations of SRP and Total Phosphorus in the North 

Pond. 
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3.3   Chemical Characteristics of Monitored Inputs and Outputs 

 

 A summary of sample collection activities conducted at the Club II RSF site from 

December 2008-November 2010 is given in Table 3-20.  A total of 79 flow-weighted composite 

inflow samples was collected at the channel inflow site (Site 1), with 13 flow-weighted 

composite runoff samples collected from the Brisson Avenue drainage swale system, and 77 

flow-weighted composite samples collected at the pond outfall.  A total of 28 composite samples 

was collected to characterize bulk precipitation inputs, with 14 samples collected for 

groundwater seepage.  A total of 69 surface water samples was collected in the South Pond, with 

66 samples collected in the North Pond.  A complete listing of the results of laboratory analyses 

conducted on inflow, outflow, bulk precipitation, groundwater seepage, and surface water 

samples is given in Appendix D. 

 

 

TABLE  3-20 

 

SUMMARY  OF  SAMPLE  COLLECTION 

PERFORMED  AT  THE  CLUB  II  RSF  SITE 

 

SAMPLE  TYPE 
NUMBER  OF 

SAMPLES  COLLECTED 

Channel Inflow (Site 1) 79 

Brisson Avenue (Site 2) 13 

Pond Outfall (Site 3) 77 

Pond Samples South:  69;  North:  66 

Bulk Precipitation 58 

Vertical Field Profiles South:  60;  North:  59 

Groundwater Seepage 14 

 

 

 

3.3.1 Pond Inflows 

 

 Direct inflows into the Club II wet detention pond were monitored at the primary channel 

inflow (Site 1) and the Brisson Avenue drainage swale system (Site 2).  A complete listing of the 

characteristics of inflow samples collected at the primary channel inflow (Site 1) is given in 

Appendix D.1, with the characteristics of runoff inflows from the Brisson Avenue swale system 

(Site 2) provided in Appendix D.2.  A discussion of the chemical characteristics of inflows at 

each of these sites is given in the following sections. 

 

 

3.3.1.1   Channel Inflow (Site 1) 

 

A statistical summary of the chemical characteristics of inflow samples collected at the 

channel inflow site (Site 1) from December 2008-November 2010 is given in Table 3-21.  Inputs 

into the pond from the primary inflow channel were slightly acidic in pH, with a mean pH value 

of  6.54  and  measured  values  ranging  from  5.97-7.13.   Measured  pH values in this range are 
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slightly lower than commonly observed in urban drainage systems and are likely a result of the 

large wetland system immediately upstream from the pond which provides detention for the 

inflows prior to entering the pond.  Inflows into the pond from the primary channel were poorly 

buffered, with a mean alkalinity of only 22.1 mg/l.  The measured alkalinity values at this site are 

somewhat lower than alkalinity values commonly observed in urban areas and are also likely 

related to detention of the runoff inflows in the upstream wetland.  Measured conductivity values 

also appear to be relatively low, with a mean conductivity of only 119 mho/cm.   

 

 

TABLE  3-21 

 

SUMMARY  OF  LABORATORY  MEASUREMENTS 

CONDUCTED  ON  PRIMARY  CHANNEL  INFLOW  (SITE  1) 

SAMPLES  COLLECTED  FROM  DECEMBER  2008-NOVEMBER  2010 

(n = 79 samples) 

 

PARAMETER UNITS 
MINIMUM 

VALUE 

MAXIMUM 

VALUE 

LOG-NORMAL 

MEAN 

pH s.u. 5.97 7.13 6.54 

Conductivity µmho/cm 87 364 119 

Alkalinity mg/l 14.6 39.4 22.1 

NH3 µg/l 2 258 28 

NOX µg/l 2 433 18 

Diss. Org N µg/l 68 1381 601 

Part N µg/l 11 2747 219 

Total N µg/l 342 3183 1000 

SRP µg/l 1 137 10 

Diss. Org P µg/l 1 253 6 

Part P µg/l 3 447 30 

Total P µg/l 18 471 60 

Turbidity NTU 1.4 121 8.0 

Color Pt-Co 116 367 217 

TSS mg/l 1.0 217 15.0 

 

 

 

 

Low levels of inorganic nitrogen species were observed at the primary channel inflow, 

with a mean ammonia concentration of only 28 g/l and a mean NOx concentration of 18 g/l.  

The dominant nitrogen species present at this site was dissolved organic nitrogen which 

comprised approximately 60% of the measured total nitrogen.  Particulate nitrogen 

concentrations measured at this site were somewhat lower than commonly observed in urban 

runoff, presumably due to settling of particulate matter in the upstream wetland prior to entering 

the pond.  The overall mean total nitrogen concentration of 1000 g/l is substantially lower than 

nitrogen levels commonly observed in urban runoff but typical of discharges from wetland 

systems. 
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Low levels of phosphorus species were observed in the primary channel inflow.  The 

mean soluble reactive phosphorus (SRP) concentration of 10 g/l is substantially lower than SRP 

concentrations commonly observed in urban runoff.  The dominant phosphorus species measured 

at the site was particulate phosphorus which comprised approximately 50% of the total measured 

phosphorus.  The mean total phosphorus concentration of 60 g/l is substantially lower than total 

phosphorus concentrations commonly observed in urban areas and is also likely related to pre-

treatment provided by the upstream wetland area.  Low levels of TSS and turbidity were also 

measured at the primary inflow site, although inflow at this site was highly colored, with a mean 

color concentration of 217 Pt-Co units. 

 

 

3.3.1.2   Brisson Avenue Drainage Swale (Site 2) 

 

A summary of laboratory measurements conducted on Brisson Avenue drainage system 

inflow samples (Site 2) over the period from December 2008-November 2010 is given in Table 

2-22.  Runoff inputs from the swale drainage system were approximately neutral in pH, with a 

mean pH of approximately 6.68.  Inflows from this site were poorly buffered, with a mean 

alkalinity of only 36.9 mg/l.  Measured conductivity values at this site also appeared to be 

somewhat lower than values commonly observed in urban runoff. 

 

Inflows from the Brisson Avenue drainage system were characterized by low levels of 

inorganic nitrogen species, with a mean ammonia concentration of 94 g/l and a mean NOx 

concentration of 33 g/l.  The dominant nitrogen species present at this site was dissolved 

organic nitrogen which comprised approximately 60% of the total measured nitrogen.  

Approximately 20% of the total nitrogen was comprised of particulate nitrogen, with the 

remainder contributed by ammonia and NOx.  The mean total nitrogen concentration of 2074 

g/l is typical of nitrogen concentrations commonly observed in urban runoff. 

 

Elevated levels of phosphorus species were observed at this inflow, particularly for SRP 

and particulate phosphorus.  The mean SRP concentration of 153 g/l is approximately 15 times 

higher at this site than SRP concentrations measured in the primary channel inflow (Site 1).  

Approximately one-third of the total phosphorus was contributed by particulate phosphorus, with 

a mean concentration of 200 g/l.  The mean total phosphorus concentration of 601 g/l is 

substantially higher than phosphorus concentrations commonly observed in urban runoff. 

 

 Low to moderate levels of TSS and turbidity were observed at this site, with a mean TSS 

concentration of 20.1 mg/l and a mean turbidity of 25.6 NTU.  These values are slightly lower 

than concentrations commonly observed in urban runoff and may be related to pre-treatment 

provided by the swale drainage system.  Inputs at this site were highly colored, with a mean 

color concentration of 159 Pt-Co units. 
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TABLE  3-22 

 

SUMMARY  OF  LABORATORY  MEASUREMENTS 

CONDUCTED  ON  BRISSON  AVENUE  INFLOW  (SITE  2) 

SAMPLES  COLLECTED  FROM  DECEMBER  2008-NOVEMBER  2010 

(n = 13 samples) 

 

PARAMETER UNITS 
MINIMUM 

VALUE 

MAXIMUM 

VALUE 

LOG-NORMAL 

MEAN 

pH s.u. 6.28 7.31 6.68 

Conductivity µmho/cm 70 261 174 

Alkalinity mg/l 10.6 89.8 36.9 

NH3 µg/l 19 282 94 

NOX µg/l 3 582 33 

Diss. Org N µg/l 235 2647 1211 

Part N µg/l 107 1142 435 

Total N µg/l 827 3848 2074 

SRP µg/l 13 779 153 

Diss. Org P µg/l 5 663 44 

Part P µg/l 34 803 200 

Total P µg/l 294 1324 601 

Turbidity NTU 3.8 783 25.6 

Color Pt-Co 32 488 159 

TSS mg/l 3.1 596 20.1 

 

 
 3.3.1.3   Miscellaneous Inputs 
 
 In addition to the primary inflows discussed previously, multiple small additional inflows 
occurred into the South Pond during the field monitoring program as a result of the construction 
activities related to the school site on the south side of the pond.  These inflows were primarily 
associated with dewatering activities related to construction of the on-site stormwater 
management systems.  The observed inflows occurred during a relatively short period from 
February-April 2010 and consisted primarily of 4-6 inch diameter pipes fed by dewatering 
activities.  Since these inflows represented relatively minor and highly variable hydrologic 
inputs, the volumetric inflow was not quantified by ERD.  However, samples of the inflow into 
the pond were collected on a periodic basis at four separate inflows identified as Site 4, Site 5, 
Site 6, and Site 7.  Each of these sites represents a temporary point of inflow from the school site 
to the south side of the South Pond. 
 
 A complete listing of the chemical characteristics of miscellaneous inflow samples 
collected over the period from February-April 2010 is given in Appendix D.3.  A tabular 
summary of mean characteristics of miscellaneous inflows to the South Pond at each of the four 
sites is given on Table 3-23.  A total of nine inflow samples was collected at Sites 4 and 5, with 
two samples collected at Sites 6 and 7. Inflows into the South Pond at Sites 4 and 5 were well 
buffered, with mean alkalinity values in excess of 100 mg/l, and characterized by elevated levels 
of NOx and total nitrogen.  Inflows at these sites were also highly colored, with elevated turbidity 
values. 
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TABLE  3-23 

 

SUMMARY  OF  MEAN  CHARACTERISTICS 

OF  MISCELLANEOUS  INFLOWS  TO  THE  SOUTH 

POND  FROM  FEBRUARY – APRIL  2010 

 

PARAMETER UNITS 
MEAN  VALUE  BY  SITE 

Site 4 Site 5 Site 6 Site 7 

pH s.u. 7.03 6.94 7.03 6.78 

Conductivity mho/cm 323 406 224 161 

Alkalinity mg/l 103 144 45.3 41 

NH3 µg/l 102 146 73 37 

NOX µg/l 765 499 12 20 

Diss. Org. Nitrogen µg/l 921 1011 1203 1007 

Particulate Nitrogen µg/l 205 102 162 342 

Total Nitrogen µg/l 2252 1894 1506 1451 

SRP µg/l 10 9 16 141 

Diss. Org. Phosphorus µg/l 10 8 65 49 

Particulate Phosphorus µg/l 48 46 96 54 

Total Phosphorus µg/l 73 69 179 254 

Turbidity NTU 61.7 61.3 12.6 2.9 

Color Pt-Co 169 137 122 228 

Number of Samples 9 9 2 2 

 

 

 

 

In contrast, inflows at Sites 6 and 7 were characterized by low levels of alkalinity and 

NOx, with moderate levels of total nitrogen.  However, these sites were characterized by 

substantially elevated levels of phosphorus species, with mean total phosphorus concentrations 

ranging from 179-254 g/l.  Inflows at these sites were also highly colored, although relatively 

low in turbidity. 

 

The overall impacts of these inflows on the hydrologic and nutrient budgets for the South 

Pond are difficult to determine since it was not possible to quantify the inflow volumes.  

However, it is interesting to note that the observed increases in NOx concentrations in the South 

Pond correspond closely to the period during which these miscellaneous inflows occurred, 

suggesting that these inflows may be the source of the elevated NOx concentrations.  However, at 

the very least, these inflows created areas of poor water quality characteristics and significant 

algal blooms along the south side of the South Pond. 
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3.3.2 Bulk Precipitation 

 

 A total of 58 bulk precipitation samples was collected at the Club II RSF site during the 

24-month monitoring program.  A complete listing of the characteristics of each of the monitored 

bulk precipitation samples is given in Appendix D.4.  

 

 A summary of laboratory measurements conducted on bulk precipitation samples 

collected at the Club II RSF site from December 2008-November 2010 is given on Table 3-24.  

Bulk precipitation samples were slightly acidic, with a mean pH value of approximately 5.83 

which is typical of pH values commonly observed in urban precipitation.  Bulk precipitation 

collected at the site was poorly buffered, with a mean alkalinity of only 3.4 mg/l, with extremely 

low conductivity values in most samples.  

 

TABLE  3-24 

 

SUMMARY  OF  LABORATORY  MEASUREMENTS  CONDUCTED 

ON  BULK  PRECIPITATION  SAMPLES  COLLECTED  AT  THE  CLUB 

II  RSF  SITE  FROM  DECEMBER  2008-NOVEMBER  2010 

(n = 28 samples) 

 

PARAMETER UNITS 
MINIMUM 

VALUE 

MAXIMUM 

VALUE 

LOG-NORMAL 

MEAN 

pH s.u. 4.94 7.18 5.83 

Conductivity µmho/cm 6 226 26 

Alkalinity mg/l 0.1 30.0 3.4 

NH3 µg/l 6 5995 239 

NOX µg/l <3 6387 211 

Diss. Org N µg/l 2 4098 254 

Part N µg/l 4 1377 193 

Total N µg/l 137 8745 1315 

SRP µg/l 1 1017 26 

Diss. Org P µg/l 1 683 7 

Part P µg/l 1 291 17 

Total P µg/l 3 1812 77 

Turbidity NTU 0.8 9.6 2.0 

Color Pt-Co 1 121 7 

TSS mg/l 0.4 56 4.6 

 

 

 

Measured nitrogen concentrations in the bulk precipitation samples ranged from low to 

elevated during the field monitoring program.  Bulk precipitation collected at the site was 

characterized by moderate levels of ammonia, NOx, dissolved organic nitrogen, and particulate 

nitrogen.  In general, the mean total nitrogen concentration of 1315 g/l measured in bulk 

precipitation at the site is similar to nitrogen concentrations measured by ERD at the Elder Creek 

site from April 2009-March 2010. 
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Measured total phosphorus concentrations in bulk precipitation were also low to 

moderate in value.  The dominant phosphorus species in bulk precipitation was SRP which 

contributed approximately one-third of the total phosphorus measured at the site.  The mean total 

phosphorus concentration of 77 g/l in bulk precipitation is similar to phosphorus concentrations 

commonly observed in precipitation collected from urban areas and lower than the concentration 

measured at the Elder Creek site. 

 

In general, bulk precipitation collected at the Club II pond site exhibited low 

concentrations for turbidity, color, and TSS, with values typical of precipitation measured in 

other parts of Central Florida. 

 

 

3.3.3 Groundwater Seepage 

 

 A total of 14 groundwater seepage samples was collected at the Club II RSF site during 

the field monitoring program.  A complete listing of the characteristics of the collected 

groundwater seepage samples is given in Appendix D.5.  A summary of laboratory 

measurements conducted on groundwater seepage samples collected at the Club II South Pond is 

given in Table 3-25. 

 

TABLE  3-25 

 

SUMMARY  OF  LABORATORY  MEASUREMENTS  CONDUCTED 

ON  GROUNDWATER  SEEPAGE  SAMPLES  COLLECTED  AT  THE  CLUB 

II  RSF  SITE  FROM  AUGUST  2010-FEBRUARY 2011 

(n = 14 samples) 

 

PARAMETER UNITS 
MINIMUM 

VALUE 

MAXIMUM 

VALUE 

LOG-NORMAL 

MEAN 

pH s.u. 7.05 8.19 7.52 

Conductivity µmho/cm 372 604 455 

Alkalinity mg/l 98.2 241 139 

Total N µg/l 1042 6116 1486 

Total P µg/l 16 829 58 

 

 

 

 Groundwater seepage entering the South Pond was neutral to slightly alkaline in pH, with 

a log-normal mean pH value of 7.52.  Measured conductivity values in the seepage influx ranged 

from 372-604 mho/cm, with an overall mean of 455 mho/cm.  Seepage inputs were well 

buffered, with an overall mean alkalinity of 139 mg/l.   

 

 Low to elevated concentrations of total nitrogen were measured in seepage inflow, with 

an overall mean total nitrogen concentration of 1486 g/l.  Low to elevated concentrations of 

total phosphorus were also observed, with an overall log-normal mean of 58 g/l.  The nutrient 

values summarized in Table 3-25 are assumed to be characteristic of seepage inputs into the 

South Pond. 
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3.3.4 Pond Outflow 

 

 A total of 77 flow-weighted composite outflow samples was collected at the Club II 

South Pond during the 24-month monitoring program.  A complete listing of the characteristics 

of each of the individual outflow samples is given in Appendix D.5.  

 

 A summary of laboratory measurements conducted on pond outflow samples is given on 

Table 3-26.  The collected outflow samples were slightly alkaline in pH, with a mean pH value 

of approximately 7.70.  Discharges from the pond were well buffered, with a mean alkalinity of 

100 mg/l, and conductivity values similar to those observed in other wet detention ponds. 

 

 

TABLE  3-26 

 

SUMMARY  OF  LABORATORY  MEASUREMENTS  CONDUCTED 

ON  POND  OUTFALL  (SITE  3)  SAMPLES  COLLECTED  AT  THE 

CLUB  II  RSF  SITE  FROM  DECEMBER  2008-NOVEMBER  2010 

 

PARAMETER UNITS 
MINIMUM 

VALUE 

MAXIMUM 

VALUE 

LOG-NORMAL 

MEAN 

pH s.u. 7.12 8.89 7.70 

Conductivity µmho/cm 315 456 382 

Alkalinity mg/l 82.6 123 100 

NH3 µg/l 12 1392 89 

NOX µg/l 2 1078 61 

Diss. Org N µg/l 196 1681 756 

Part N µg/l 40 1871 378 

Total N µg/l 771 3467 1617 

SRP µg/l 1 89 6 

Diss. Org P µg/l 1 111 7 

Part P µg/l 6 119 35 

Total P µg/l 17 216 57 

Turbidity NTU 0.3 32 4.5 

Color Pt-Co 26 66 40 

TSS mg/l 0.3 42 5.9 

 

 

 

 Discharges from the pond were characterized by low levels of inorganic nitrogen species, 

with a mean ammonia concentration of 89 g/l and a mean NOx concentration of 61 g/l.  

Dissolved organic nitrogen appears to be the dominant nitrogen species in discharges from the 

pond, with a mean value of 756 g/l comprising approximately 48% of the nitrogen in the 

discharge.  Particulate nitrogen comprised approximately 20% of the total nitrogen discharged 

from the pond.  The mean total nitrogen concentration of 1617 g/l appears to be relatively high 

in value compared with discharge concentrations observed by ERD in other wet detention pond 

systems. 
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 Relatively low levels of phosphorus species were observed in discharges from the South 

Pond.  The mean SRP concentration of 6 g/l is extremely low in value and similar to 

concentrations observed in discharges from other wet detention ponds.  Dissolved organic 

phosphorus within the pond was low in value, with a mean of only 7 g/l.  The dominant 

phosphorus species within the pond appears to be particulate phosphorus, which comprised more 

than half of the total phosphorus measured in the discharges.  The overall mean total phosphorus 

concentration of 57 g/l is slightly higher than phosphorus concentrations commonly observed in 

discharges from wet detention ponds. 

 

 In general, relatively low levels of turbidity, color, and TSS were observed in discharges 

from the pond.  Measured concentrations for these parameters are similar to values commonly 

observed in wet detention pond discharges.  

 

 

3.3.5 Comparison of Inflow and Outflow Characteristics 

 

 Statistical comparisons of the chemical characteristics of inflow and outflow samples 

collected at the Club II pond site were developed for general parameters, nitrogen species, and 

phosphorus species in the form of Tukey box plots,  also often called “box and whisker plots”.  

The bottom line of the box portion of each plot represents the lower quartile, with 25% of the data 

points falling below this value.  The upper line of the box represents the 75% upper quartile, with 

25% of the data falling above this value.  The blue horizontal line within the box represents the 

median value, with 50% of the data falling both above and below this value.  The red horizontal 

line within the box represents the mean of the data points.  The vertical lines, also known as 

"whiskers", represent the 5 and 95 percentiles for the data sets.  Individual values which fall outside 

of the 5-95 percentile range, sometimes referred to as “outliers”, are indicated as red dots.  Box and 

whisker plots are provided for the channelized inflow canal (Site 1), the Brisson Avenue drainage 

system (Site 2), pond outflow, and bulk precipitation.  Seepage measurements are also included for 

parameters which were included in the seepage analyses. 

 

 A statistical comparison of general parameters measured in significant inflows and 

outflow  at  the Club II South Pond site during the field monitoring program is given on Figure 

3-24.  In general, measured pH values in the pond inflows appear to be relatively consistent in 

value and neutral to slightly acidic in pH.  Bulk precipitation samples were characterized by a 

substantially lower pH value.  Relatively similar pH values were observed for the pond outflow 

and seepage inputs, both of which were characterized by slightly alkaline pH values. 

 

 Measured alkalinity values in the inflows and outflows were highly variable.  Inflows 

monitored at Sites 1 and 2 were poorly buffered, with a relatively low degree of variability 

observed in alkalinity measurements at Site 1 and a higher degree of variability observed at Site 

2.  Bulk precipitation samples were poorly buffered. Measured alkalinity values in groundwater 

seepage samples were well buffered, with the majority of values in excess of 100 mg/l.  

However, a substantial increase in alkalinity is apparent in the outflow samples, with 

approximately a 2-3 fold increase in concentrations compared with the measured inflows at Sites 

1 and 2.   
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  Figure 3-24. Statistical Comparison of General Parameters Measured in Significant Inflows 

and Outflows at the South Pond. 
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 Moderate levels of conductivity were measured in the pond inflows at Sites 1 and 2, with 

low conductivity values in the bulk precipitation samples.  Substantially higher conductivity 

values were observed in the groundwater seepage, with the majority of measurements ranging 

from approximately 400-550 mho/cm.  Conductivity measurements at the pond outflow were 

highly consistent, with an average of approximately 100 mho/cm. 

 

 Measured TSS concentrations at Sites 1 and 2 were highly variable and characterized by 

a few highly elevated values.  Measured TSS concentrations in bulk precipitation and in the pond 

outflow were typically low in value and consistent from event to event. 

 

 A statistical comparison of nitrogen species measured in the pond inflows and outflow is 

given on Figure 3-25.  Low levels of ammonia were observed in each of the primary inflows at 

Sites 1 and 2.  In contrast, highly variable concentrations of ammonia were observed in bulk 

precipitation throughout the monitoring program which was characterized by a handful of 

extremely elevated values.  Relatively low concentrations of ammonia were observed at the pond 

outflow, although concentrations in excess of 1000 g/l were observed during a few isolated 

events.   

 

 Extremely low levels of NOx were measured at the canal inflow at Site 1 during the field 

monitoring program.  Slightly  higher concentrations of NOx were measured at Site 2 along the 

Brisson Avenue drainage system.  NOx concentrations in bulk precipitation were highly variable, 

although the majority of measured concentrations were approximately 200 g/l or less.  

Measured NOx concentrations at the pond outfall were typically low in value, with a few 

elevated measurements in excess of 500 g/l. 

 

 In general, particulate nitrogen concentrations were moderate in value at each of the 

measured inflows and outflows, with substantially elevated concentrations observed at each 

inflow and outflow site during a few monitored events. 

 

 Measured total nitrogen concentrations in the inflows and outflows were highly variable, 

with relatively consistent nitrogen concentrations observed at Site 1 and higher concentrations 

and a higher degree of variability observed at Site 2.  A large degree of variability was observed 

in measured total nitrogen concentrations in bulk precipitation, with multiple monitoring events 

exhibiting total nitrogen concentrations in excess of 6000 g/l.  A relatively low degree of 

variability was observed in total nitrogen concentrations at the pond outfall, although a few 

elevated concentrations were also observed at this site. 

 

 A statistical comparison of phosphorus species measured in pond inflows and outflow 

samples is given on Figure 3-26.  In general, extremely low levels of SRP were measured at the 

pond inflow at Site 1 and at the pond outflow.  SRP concentrations measured at these sites 

exhibited low degree of variability.  However, a substantially higher degree of variability as well 

as higher concentrations were observed for SRP at Site 2 and in bulk precipitation.  A similar 

pattern is also apparent for dissolved organic phosphorus, with extremely low levels and a low 

degree of variability observed at Site 1 and the pond outfall, and higher concentrations combined 

with a high degree of variability observed at Site 2 and in bulk precipitation. 
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Figure 3-25. Statistical Comparison of Nitrogen Species Measured in Significant Inflows and 

Outflows at the South Pond. 



 

 

CLUB  II \ FINAL  REPORT 

 

3-61 

 

 

SRP

In
fl
o

w
 1

In
fl
o

w
 2

B
u

lk
 P

re
c
ip

.

O
u

tf
lo

w

S
R

P
 C

o
n
c
. 

(µ
g
/l
)

0

200

400

600

800

1000

1200

Dissolved Organic P

In
fl
o

w
 1

In
fl
o

w
 2

B
u

lk
 P

re
c
ip

.

O
u

tf
lo

w

D
is

s
o
lv

e
d

 O
rg

a
n

ic
 P

 C
o
n
c
. 

(µ
g
/l
)

0

200

400

600

800

Particulate P

In
fl
o

w
 1

In
fl
o

w
 2

B
u

lk
 P

re
c
ip

.

O
u

tf
lo

w

P
a
rt

ic
u
la

te
 P

 C
o
n
c
. 

(µ
g
/l
)

0

200

400

600

800

1000

Total P

In
fl
o

w
 1

In
fl
o

w
 2

B
u

lk
 P

re
c
ip

.

O
u

tf
lo

w

S
e

e
p

a
g

e

T
o
ta

l 
P

 C
o
n
c
. 

(µ
g
/l
)

0

200

400

600

800

1000

1200

1400

1600

1800

2000

Outlier

90
th
 Percentile

75
th
 Percentile

Median

25
th
 Percentile

10
th
 Percentile

Mean

 
 

 

 

Figure 3-26. Statistical Comparison of Phosphorus Species Measured in Significant Inflows 

and Outflows at the South Pond. 
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 Relatively low levels of particulate phosphorus were observed at the Site 1 inflow, in 

bulk precipitation, and the pond outfall.  Higher concentrations and a higher degree of variability 

were observed for particulate phosphorus at Site 2.  A similar pattern is apparent for measured 

total phosphorus concentrations.  Total phosphorus concentrations measured at the Site 1 inflow 

and at the pond outfall were moderate in value with a low degree of variability.  In contrast, total 

phosphorus concentrations measured at Site 2 and in bulk precipitation were characterized by a 

higher concentration as well as a substantially higher degree of variability.  In general, total 

phosphorus concentrations in groundwater seepage were low in value, although several relatively 

elevated concentrations were observed in central portions of the pond. 

 

 A tabular comparison of weighted inflow and outflow concentrations at the Club II South 

Pond during the field monitoring program is given in Table 3-27.  The weighted inflow 

concentrations are calculated using the measured inputs originating from the main channel 

inflow at Site 1, the Brisson Avenue drainage system at Site 2, bulk precipitation, and 

groundwater seepage.  The relative significance of the measured inputs is based upon the 

percentage of the total hydrologic inputs contributed by each of the identified inputs, as 

summarized on Figure 3-8.  Since the chemical characteristics of the unknown input are not 

known, this input is not included in the comparison of inflow and outflow concentrations.  The 

analysis assumes that 61% of the identified hydrologic inputs into the pond occur through the 

primary inflow channel at Site 1, with 34% contributed by bulk precipitation, 5% by 

groundwater seepage, and 0.5% by the Brisson Avenue drainage system.  The log-normal mean 

concentrations for each of the identified inputs are weighted according to the percentage of 

hydrologic inflow contributed by each identified source.  Since only total nitrogen and total 

phosphorus were measured on the seepage inputs, this analysis assumes that one-third of the total 

nitrogen is comprised of ammonia, with one-third contributed by NOx and one-third contributed 

by dissolved organic nitrogen, with concentrations of particulate nitrogen in the groundwater 

seepage assumed to be negligible.  For phosphorus, it is assumed that approximately 50% of the 

total phosphorus is contributed by SRP, with the remaining 50% contributed by dissolved 

organic phosphorus.  Weighted inflow concentrations for turbidity, color, and TSS do not include 

impacts from groundwater seepage since these parameters were not measured on the collected 

seepage samples.  

 

 On a concentration basis, increases in concentrations were observed within the pond for 

pH, conductivity, and alkalinity, based on a comparison of the measured inflow and outflow 

concentrations.  Measured concentrations of both conductivity and alkalinity increased by a 

factor of approximately 3-4 times within the pond compared with the measured inputs, 

suggesting that the unknown inputs have a significant impact on the water quality characteristics 

within the pond. The most likely source for these additional inputs is an upwelling of 

groundwater from a deeper aquifer which contains elevated concentrations of both conductivity 

and alkalinity.  These inflows likely occur in isolated pockets in areas of low permeability 

between the pond bottom and the aquifer layer and reflect an input in addition to the shallow 

groundwater seepage measured during the study.  Increases in concentrations within the pond 

water were also observed for dissolved organic nitrogen, particulate nitrogen, and total nitrogen 

within the pond compared with the related inflow concentrations.  In general, concentrations at 

the outfall increased by approximately 50% for each of these parameters.  A 30% increase was 

also observed for particulate phosphorus.  The observed increases in particulate phosphorus and 

particulate nitrogen are likely related to incorporation of the nutrient loadings into algal biomass 

which is then released through the outfall structure.   
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TABLE  3-27 

 

COMPARISON  OF  WEIGHTED  INFLOW  AND  OUTFLOW 

CONCENTRATIONS  AT  THE  CLUB  II  SOUTH  POND
1
 

 

PARAMETER UNITS 

WEIGHTED 

INFLOW 

CONCENTRATION 

OUTFLOW 

CONCENTRATION 

pH s.u. 6.40 7.70 

Conductivity µmho/cm 110 382 

Alkalinity mg/l 22.0 100 

NH3 µg/l 91 89 

NOX µg/l 76 61 

Diss. Org N µg/l 521 756 

Part N µg/l 206 378 

Total N µg/l 1087 1617 

SRP µg/l 15 6 

Diss. Org P µg/l 7 7 

Part P µg/l 27 35 

Total P µg/l 65 57 

Turbidity NTU 6.4 4.5 

Color Pt-Co 162 40 

TSS mg/l 12.2 5.9 

 
1.  Based on measured inputs and outflows 

 

 

 

 The most obvious explanation for the apparent lack of concentration reductions within 

the South Pond is the additional significant unknown input which occurs into the pond other than 

the identified inputs from runoff, bulk precipitation, and groundwater seepage.  Based upon the 

measured chemical characteristics of the pond water and the identified inputs, this additional 

input appears to be introducing water which is high in alkalinity and soluble nutrient species.  

This additional input appears to be influencing the observed concentrations within the pond, 

resulting in apparent increases in concentrations for many of the measured parameters compared 

with weighted inflow concentrations. 

 

 Another possible reason for the apparent lack of concentration reductions within the 

South Pond is that discharges through the outfall structure may not be representative of overall 

water quality within the pond.  A comparison of mean outflow and pond water column 

concentrations in the Club II South Pond is given in Table 3-28.  The outflow concentrations 

represent the log-normal mean values for the evaluated parameters during the field monitoring 

program.  The listed pond concentrations reflect the mean of the top and middle samples 

collected in the South Pond on a biweekly basis.  Water collected near the center of the pond 

appears to have somewhat lower mean concentrations for total nitrogen, particulate nitrogen, 

SRP, dissolved organic phosphorus, particulate phosphorus, and turbidity. 
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TABLE  3-28 

 

COMPARISON  OF  OUTFLOW  AND  POND  WATER  COLUMN 

CONCENTRATIONS  AT  THE  CLUB  II  SOUTH  POND 

 

PARAMETER UNITS 
OUTFLOW 

CONCENTRATION 

POND 

CONCENTRATION 

pH s.u. 7.70 7.79 

Conductivity µmho/cm 382 438 

Alkalinity mg/l 100 113 

NH3 µg/l 89 171 

NOX µg/l 61 95 

Diss. Org N µg/l 756 794 

Part N µg/l 378 237 

Total N µg/l 1617 1298 

SRP µg/l 6 3 

Diss. Org P µg/l 7 4 

Part P µg/l 35 18 

Total P µg/l 57 26 

Turbidity NTU 4.5 4.7 

Color Pt-Co 40 31 

TSS mg/l 5.9 17.5 

 

 

 

 

As indicated on Figure 3-19, the northern and southern shoreline areas of the South Pond 

exhibited excess algal growth and other water quality problems throughout the field monitoring 

program.  It appears that the observed water quality problems may have influenced the 

concentrations which discharged from the pond by allowing nutrients and particulate matter, 

which may not be present in central open portions of the pond, to discharge through the pond 

outfall.  As indicated on Table 3-28, measured concentrations for particulate nitrogen and 

particulate phosphorus are substantially lower in value in central portions of the pond than 

observed in the outfall samples.  As a result, the characteristics measured at the pond outflow 

may not be representative of overall water quality characteristics within the South Pond, and a 

more representative comparison of changes in inflow and outflow concentrations may be 

obtained by substituting the pond characteristics for the outflow concentrations. 

 

 

3.4   Mass Inputs and Losses 

 

 Mass loadings were calculated for each of the evaluated inputs and losses at the Club II 

RSF site over the 24-month monitoring program from December 2008-December 2010.  Mass 

inputs into the pond were calculated for inflows at Sites 1 and 2, bulk precipitation, and seepage 

inputs.  Mass losses were calculated for discharges through the pond outfall structure.   
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 Due to the large degree of variability in the hydrologic budget for the pond, mass inputs 

and losses were calculated on a monthly basis.  Information on monthly hydrologic inputs and 

losses was obtained from the information provided in Table 3-15.  Estimates of monthly water 

quality characteristics were calculated by averaging the water quality data provided in Appendix 

D for inflow samples, outflow samples, and bulk precipitation on a monthly basis.  Samples with 

collection periods that extended into two months are assumed to be associated with the month 

representing the largest proportion of the time interval.  If samples were not collected at a site 

during a monthly period for which measurable flow was recorded, the mean concentration for a 

given parameter is calculated as the mean of concentrations measured during the preceding and 

following monthly periods.  Since groundwater seepage was monitored for only a small portion 

of the monitoring program, groundwater characteristics are assumed to be constant and 

equivalent to the mean characteristics summarized on Table 3-25. 

 

 A summary of mean monthly concentrations of measured parameters in pond inflow 

samples collected at Sites 1 and 2 is given on Table 3-29.  Mean monthly concentrations are 

provided for species of nitrogen and phosphorus, as well as TSS.  In general, a moderate to high 

degree of variability is apparent in monthly concentrations measured at the inflow channel at Site 

1.  In general, measured concentrations for many of the measured nitrogen and phosphorus 

species appear to be higher during wet season conditions than during dry season conditions.  Due 

to the small number of samples collected at Site 2 along the Brisson Avenue drainage system, 

monthly values are only available for four months at this site during the monitoring program. 

 

A summary of mean monthly concentrations of nutrients and TSS in bulk precipitation is 

given on Table 3-30.  Monthly concentrations for species of both nitrogen and phosphorus 

appear to be highly variable throughout the monitoring program.  The most elevated levels of 

both total nitrogen and total phosphorus in bulk precipitation appear to occur during spring and 

fall conditions, and may be related to leaf fall during these periods. 

 

Mean monthly concentrations for measured parameters in the pond outflow are given on 

Table 3-31.  Measured concentrations in the pond outfall appear to be more consistent in value 

than observed for the monitored inputs.  The most elevated levels of both total nitrogen and total 

phosphorus appear to occur over the period from December 2009-March 2010 and are likely 

related to additional loadings into the pond during these periods. 

 

Estimates of monthly mass loadings were calculated for each inflow/outflow and each 

evaluated parameter during the field monitoring program.  Mass loadings were calculated by 

multiplying the mean monthly concentrations for the pond inflow samples at Sites 1 and 2 

(summarized in Table 3-29), bulk precipitation (summarized in Table 3-30), and pond outflow 

(summarized in Table 3-31) times the estimated monthly hydrologic inputs/losses for each 

measured input and output (summarized in Table 3-15).  A tabular summary of estimated 

monthly mass inputs into the pond from the primary inflow channel at Site 1 is given in Table 3-

32, with monthly inputs from the Brisson Avenue drainage system (Site 2) summarized in Table 

3-33, monthly inputs from bulk precipitation summarized in Table 3-34, monthly inputs from 

groundwater seepage summarized in Table 3-35, and mass losses through the pond outfall 

structure summarized in Table 3-36. 
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TABLE  3-29 

 

MEAN  MONTHLY  CONCENTRATIONS 

FOR  MEASURED  PARAMETERS  IN  POND 

INFLOW   SAMPLES  AT  SITES  1  AND  2 

 

SITE YEAR MONTH 
NH3 

(g/l) 

NOX 

(g/l) 

DISS. 

ORG. 

N 

(g/l) 

PART. 

N 

(g/l) 

TOTAL 

N 

(g/l) 

SRP 

(g/l) 

DISS. 

ORG. 

P 

(g/l) 

PART. 

P 

(g/l) 

TOTAL 

P 

(g/l) 

TURB. 

(NTU) 

TSS 

(mg/l) 

1 

2008 Dec. 37 62 446 254 798 7 70 63 139 7.3 16.4 

2009 

Jan. 21 7 527 280 835 9 12 39 61 8.2 14.3 

Feb. 17 10 535 284 847 12 10 13 36 5.9 13.3 

March 107 21 499 466 1093 10 4 66 80 14.4 23.0 

April 83 13 455 277 828 30 6 4 40 10.8 1.0 

May 59 45 980 214 1298 91 18 35 144 7.5 9.8 

June 37 23 933 159 1151 35 3 26 64 9.1 15.9 

July 16 30 750 358 1155 11 5 60 76 34.4 41.7 

Aug. 101 11 540 1674 2325 8 10 272 290 43.4 120.7 

Sept. 32 13 853 445 1343 10 9 78 97 11.9 37.4 

Oct. 55 14 891 619 1580 13 24 79 116 21.3 45.8 

Nov. No inflow 

Dec. 48 56 454 328 885 2 8 49 60 11.8 26.0 

2010 

Jan. 32 59 497 645 1232 7 3 88 98 11.7 26.3 

Feb. 20 13 680 132 844 5 5 19 30 6.9 12.5 

March 16 7 602 69 694 8 11 14 32 2.2 4.7 

April 51 6 745 141 943 9 6 22 37 3.1 8.1 

May 31 12 627 125 795 8 3 21 31 3.5 8.0 

June 55 232 812 591 1690 36 10 102 147 23.4 41.8 

July 27 20 722 108 877 12 5 12 29 8.2 16.9 

Aug. 46 35 516 190 787 19 20 18 56 5.7 10.6 

Sept. 30 155 437 238 859 11 3 18 32 7.1 10.2 

Oct. 67 50 497 285 899 26 11 27 64 18.0 30.0 

Nov. No inflow 

TOTAL: 39 38 648 354 1080 17 12 52 81 12.2 24.4 

2 
2009 

May 115 187 1209 610 2120 414 88 151 653 38.4 26.7 

June 162 174 2046 871 3253 333 285 227 845 12.4 13.5 

July 73 27 1703 270 2073 52 26 541 618 368.7 250.9 

Dec. 175 40 235 377 827 13 24 257 294 25.0 6.4 

TOTAL: 121 136 1441 574 2271 281 114 267 662 107.6 73.8 
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TABLE  3-30 

 

MEAN  MONTHLY  CONCENTRATIONS 

FOR  MEASURED  PARAMETERS  IN  BULK 

PRECIPITATION  SAMPLES 

 

YEAR MONTH 
NH3 

(g/l) 

NOX 

(g/l) 

DISS. 

ORG. 

N 

(g/l) 

PART. 

N 

(g/l) 

TOTAL 

N 

(g/l) 

SRP 

(g/l) 

DISS. 

ORG. 

P 

(g/l) 

PART. 

P 

(g/l) 

TOTAL 

P 

(g/l) 

TURB. 

(NTU) 

TSS 

(mg/l) 

2008 Dec. 118 202 155 252 727 2 4 8 14 3.7 8.3 

2009 

Jan. 118 202 155 252 727 2 4 8 14 3.7 8.3 

Feb. 189 144 97 62 492 1 5 13 19 1.7 1.1 

March 4411 1160 1773 1222 8566 178 21 205 404 3.2 34.0 

April 152 368 345 263 1127 29 4 20 53 3.4 9.1 

May 135 442 457 172 1205 22 4 33 59 2.3 8.8 

June 36 151 208 185 579 59 22 12 93 2.8 7.4 

July 345 169 266 556 1336 34 6 46 85 2.5 7.6 

Aug. 95 204 224 282 805 15 4 34 52 2.0 5.1 

Sept. 840 64 1071 73 2048 274 39 31 344 1.3 2.2 

Oct. 1040 523 920 84 2567 347 5 31 383 2.2 5.7 

Nov. 869 482 1676 333 3360 335 3 33 371 3.0 1.5 

Dec. 418 1773 412 98 2701 160 16 24 200 1.3 2.3 

2010 

Jan. 357 186 791 212 1546 75 10 27 113 1.7 20.2 

Feb. 322 294 254 393 1262 35 5 13 53 4.8 7.0 

March 367 210 1470 244 2291 169 11 26 205 3.3 12.7 

April 2056 633 1370 217 4275 541 347 63 951 2.3 2.2 

May 3877 476 1665 350 6367 679 184 56 919 1.8 6.2 

June 2438 343 2208 273 5261 546 127 67 740 2.4 4.2 

July 284 20 536 150 990 17 27 18 62 1.4 1.4 

Aug. 1180 233 186 523 2122 179 19 116 314 1.8 8.2 

Sept. 1404 301 271 672 2648 284 6 12 302 1.2 3.6 

Oct. 2023 612 229 488 3352 52 31 22 105 2.6 7.3 

Nov. 2023 612 229 488 3352 52 31 22 105 2.6 7.3 

TOTAL: 790 413 656 314 2146 164 34 38 230 2.4 7.7 
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TABLE  3-31 

 

MEAN  MONTHLY  CONCENTRATIONS 

FOR  MEASURED  PARAMETERS  IN 

POND  OUTFLOW  SAMPLES 

 

YEAR MONTH 
NH3 

(g/l) 

NOX 

(g/l) 

DISS. 

ORG. 

N 

(g/l) 

PART. 

N 

(g/l) 

TOTAL 

N 

(g/l) 

SRP 

(g/l) 

DISS. 

ORG. 

P 

(g/l) 

PART. 

P 

(g/l) 

TOTAL 

P 

(g/l) 

TURB. 

(NTU) 

TSS 

(mg/l) 

2008 Dec. 33 26 629 791 1479 5 18 65 88 11.4 11.6 

2009 

Jan. 46 38 608 737 1429 19 29 78 126 14.3 15.6 

Feb. 24 4 689 766 1483 24 6 59 89 19.6 19.1 

March No outflow 

April No outflow 

May 230 14 927 1075 2246 2 10 54 65 24.5 21.7 

June 876 35 1018 1003 2932 17 9 61 86 12.0 8.8 

July 316 43 1075 488 1922 7 5 48 60 3.1 5.8 

Aug. 90 167 870 342 1468 5 10 24 39 1.5 3.8 

Sept. 119 68 1111 253 1551 2 6 20 28 5.3 3.3 

Oct. 68 43 1038 452 1602 2 8 41 51 8.9 9.6 

Nov. No outflow 

Dec. 1019 344 508 181 2051 59 28 64 151 8.2 14.5 

2010 

Jan. 286 850 770 188 2094 54 19 41 115 2.6 5.1 

Feb. 144 710 967 503 2324 32 15 70 117 8.1 15.5 

March 50 306 712 353 1421 11 14 22 47 2.7 4.2 

April 294 99 1071 323 1787 8 12 62 82 10.6 17.2 

May 99 90 714 307 1210 7 5 25 37 2.2 3.1 

June 39 109 954 113 1214 8 13 23 43 3.0 2.6 

July 34 90 724 186 1035 3 4 29 36 3.0 3.5 

Aug. 44 175 738 644 1601 3 9 18 29 6.5 4.8 

Sept. 52 202 488 541 1282 13 4 26 43 4.8 5.3 

Oct. 110 117 607 520 1354 4 2 27 33 7.1 7.7 

Nov. No outflow 

TOTAL: 205 175 816 503 1700 14 11 44 70 8.0 9.1 
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TABLE  3-32 

 

CALCULATED  MONTHLY  MASS  LOADINGS 

FROM  THE  INFLOW  CHANNEL  (SITE  1) 

TO  THE  CLUB  II  SOUTH  POND 

 

YEAR MONTH 

MONTHLY  MASS  INPUTS  (kg) 

NH3 NOX 

DISS. 

ORG. 

N 

PART. 

N 

TOTAL 

N 
SRP 

DISS. 

ORG. 

P 

PART. 

P 

TOTAL 

P 
TSS 

2008 Dec. 1.6 2.8 19.9 11.4 35.7 0.3 3.1 2.8 6.2 731 

2009 

Jan. 0.4 0.1 9.1 4.9 14.5 0.2 0.2 0.7 1.1 248 

Feb. 0.3 0.2 8.3 4.4 13.1 0.2 0.2 0.2 0.6 206 

March 0.9 0.2 4.4 4.1 9.7 0.1 0.0 0.6 0.7 203 

April 0.7 0.1 3.9 2.4 7.1 0.3 0.1 0.0 0.3 8.5 

May 14.7 11.2 243 53.1 322 22.5 4.5 8.8 35.7 2439 

June 6.0 3.8 153 26.1 189 5.8 0.5 4.3 10.5 2605 

July 1.9 3.4 85.5 40.8 132 1.3 0.5 6.8 8.6 4750 

Aug. 6.1 0.6 32.8 102 141 0.5 0.6 16.5 17.6 7322 

Sept. 1.7 0.7 44.2 23.1 69.7 0.5 0.5 4.0 5.0 1941 

Oct. 1.9 0.5 30.7 21.3 54.5 0.5 0.8 2.7 4.0 1579 

Nov. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Dec. 1.9 2.3 18.5 13.3 36.0 0.1 0.3 2.0 2.4 1057 

2010 

Jan. 1.8 3.2 27.3 35.5 67.8 0.4 0.2 4.9 5.4 1446 

Feb. 1.5 0.9 49.3 9.6 61.3 0.4 0.4 1.4 2.2 905 

March 2.6 1.2 102 11.7 117 1.3 1.9 2.3 5.4 784 

April 4.3 0.5 61.8 11.7 78.2 0.7 0.5 1.8 3.0 674 

May 1.1 0.4 22.3 4.5 28.3 0.3 0.1 0.7 1.1 283 

June 1.3 5.6 19.8 14.4 41.2 0.9 0.2 2.5 3.6 1018 

July 0.8 0.6 22.0 3.3 26.7 0.4 0.1 0.4 0.9 516 

Aug. 1.9 1.4 21.0 7.7 32.0 0.8 0.8 0.7 2.3 430 

Sept. 0.4 2.2 6.2 3.4 12.3 0.2 0.0 0.3 0.5 145 

Oct. 0.3 0.2 1.9 1.1 3.4 0.1 0.0 0.1 0.2 114 

Nov. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

TOTAL: 53.9 42.3 987 409 1492 37.3 15.6 64.4 117 29,406 
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TABLE  3-33 

 

CALCULATED  MONTHLY  MASS  LOADINGS 

FROM  THE  BRISSON  AVENUE  DRAINAGE  SYSTEM 

(SITE  2)  TO  THE  CLUB  II  SOUTH  POND 

 

YEAR MONTH 

MONTHLY  MASS  INPUTS  (kg) 

NH3 NOX 

DISS. 

ORG. 

N 

PART. 

N 

TOTAL 

N 
SRP 

DISS. 

ORG. 

P 

PART. 

P 

TOTAL 

P 
TSS 

2008 Dec. 0.0 0.0 0.2 0.1 0.3 0.0 0.0 0.0 0.1 8.8 

2009 

Jan. 0.0 0.0 0.2 0.1 0.3 0.0 0.0 0.0 0.1 10.6 

Feb. 0.0 0.0 0.1 0.0 0.2 0.0 0.0 0.0 0.1 6.3 

March 0.0 0.0 0.1 0.1 0.2 0.0 0.0 0.0 0.1 6.6 

April 0.0 0.0 0.2 0.1 0.4 0.0 0.0 0.0 0.1 12.3 

May 0.3 0.5 3.1 1.6 5.4 1.1 0.2 0.4 1.7 68.0 

June 0.2 0.2 2.4 1.0 3.8 0.4 0.3 0.3 1.0 15.8 

July 0.1 0.0 1.2 0.2 1.5 0.0 0.0 0.4 0.5 184 

Aug. 0.0 0.0 0.5 0.2 0.8 0.1 0.0 0.1 0.2 24.7 

Sept. 0.0 0.1 0.6 0.2 0.9 0.1 0.0 0.1 0.3 30.1 

Oct. 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 4.7 

Nov. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Dec. 0.1 0.0 0.1 0.2 0.5 0.0 0.0 0.1 0.2 3.5 

2010 

Jan. 0.0 0.0 0.5 0.2 0.7 0.1 0.0 0.1 0.2 23.3 

Feb. 0.1 0.1 1.2 0.5 1.9 0.2 0.1 0.2 0.5 60.4 

March 0.1 0.2 1.7 0.7 2.7 0.3 0.1 0.3 0.8 87.3 

April 0.0 0.0 0.1 0.0 0.2 0.0 0.0 0.0 0.1 5.7 

May 0.0 0.0 0.3 0.1 0.5 0.1 0.0 0.1 0.1 16.7 

June 0.1 0.1 1.4 0.6 2.2 0.3 0.1 0.3 0.6 71.6 

July 0.1 0.1 0.8 0.3 1.3 0.2 0.1 0.1 0.4 41.3 

Aug. 0.1 0.1 1.0 0.4 1.5 0.2 0.1 0.2 0.4 49.9 

Sept. 0.1 0.1 0.9 0.4 1.4 0.2 0.1 0.2 0.4 45.3 

Oct. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 

Nov. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

TOTAL: 1.5 1.7 16.7 6.9 26.8 3.4 1.4 3.0 7.8 777 
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TABLE  3-34 

 

CALCULATED  MONTHLY  MASS 

LOADINGS  FROM  BULK  PRECIPITATION 

TO  THE  CLUB  II  SOUTH  POND 

 

YEAR MONTH 

MONTHLY  MASS  INPUTS  (kg) 

NH3 NOX 

DISS. 

ORG. 

N 

PART. 

N 

TOTAL 

N 
SRP 

DISS. 

ORG. 

P 

PART. 

P 

TOTAL 

P 
TSS 

2008 Dec. 0.8 1.5 1.1 1.8 5.2 0.0 0.0 0.1 0.1 59.7 

2009 

Jan. 1.0 1.8 1.4 2.2 6.3 0.0 0.0 0.1 0.1 72.5 

Feb. 1.0 0.7 0.5 0.3 2.5 0.0 0.0 0.1 0.1 5.7 

March 23.9 6.3 9.6 6.6 46.3 1.0 0.1 1.1 2.2 184 

April 1.5 3.7 3.5 2.6 11.3 0.3 0.0 0.2 0.5 90.9 

May 20.8 68.2 70.5 26.6 186 3.4 0.6 5.1 9.1 1359 

June 2.5 10.7 14.7 13.1 41.0 4.2 1.5 0.8 6.5 526 

July 15.3 7.5 11.8 24.7 59.3 1.5 0.3 2.0 3.8 337 

Aug. 1.9 4.1 4.5 5.7 16.3 0.3 0.1 0.7 1.1 104 

Sept. 20.7 1.6 26.4 1.8 50.5 6.8 1.0 0.8 8.5 54.2 

Oct. 4.0 2.0 3.6 0.3 9.9 1.3 0.0 0.1 1.5 22.0 

Nov. 5.8 3.2 11.3 2.2 22.6 2.3 0.0 0.2 2.5 10.1 

Dec. 13.9 59.2 13.7 3.3 90.2 5.4 0.5 0.8 6.7 76.0 

2010 

Jan. 6.8 3.5 15.1 4.0 29.5 1.4 0.2 0.5 2.2 386 

Feb. 16.0 14.5 12.6 19.5 62.5 1.7 0.2 0.6 2.6 345 

March 26.2 15.0 105.2 17.5 164 12.1 0.8 1.8 14.7 907 

April 9.5 2.9 6.4 1.0 19.8 2.5 1.6 0.3 4.4 10.2 

May 53.0 6.5 22.8 4.8 87.1 9.3 2.5 0.8 12.6 84.8 

June 143.2 20.1 130 16.0 309 32.1 7.4 3.9 43.4 244 

July 9.6 0.7 18.1 5.1 33.5 0.6 0.9 0.6 2.1 47.4 

Aug. 48.3 9.6 7.6 21.4 86.9 7.3 0.8 4.8 12.9 335 

Sept. 52.2 11.2 10.1 25.0 98.4 10.6 0.2 0.5 11.2 134 

Oct. 0.5 0.1 0.1 0.1 0.8 0.0 0.0 0.0 0.0 1.7 

Nov. 24.5 7.4 2.8 5.9 40.7 0.6 0.4 0.3 1.3 88.6 

TOTAL: 503 262 503 212 1480 105 19.3 26.2 150 5484 
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TABLE  3-35 

 

CALCULATED  MONTHLY  MASS  LOADINGS 

FROM  SHALLOW  GROUNDWATER  SEEPAGE  TO 

THE  CLUB  II  SOUTH  POND 

 

YEAR MONTH 

MONTHLY  MASS  INPUTS  (kg) 

NH3 NOX 

DISS. 

ORG. 

N 

PART. 

N 

TOTAL 

N 
SRP 

DISS. 

ORG. 

P 

PART. 

P 

TOTAL 

P 
TSS 

2008 Dec. 2.4 2.4 2.4 0.0 7.2 0.1 0.1 0.0 0.3 0.0 

2009 

Jan. 2.4 2.4 2.4 0.0 7.2 0.1 0.1 0.0 0.3 0.0 

Feb. 2.2 2.2 2.2 0.0 6.5 0.1 0.1 0.0 0.3 0.0 

March 2.4 2.4 2.4 0.0 7.2 0.1 0.1 0.0 0.3 0.0 

April 2.3 2.3 2.3 0.0 7.0 0.1 0.1 0.0 0.3 0.0 

May 2.4 2.4 2.4 0.0 7.2 0.1 0.1 0.0 0.3 0.0 

June 2.3 2.3 2.3 0.0 7.0 0.1 0.1 0.0 0.3 0.0 

July 2.4 2.4 2.4 0.0 7.2 0.1 0.1 0.0 0.3 0.0 

Aug. 2.4 2.4 2.4 0.0 7.2 0.1 0.1 0.0 0.3 0.0 

Sept. 2.3 2.3 2.3 0.0 7.0 0.1 0.1 0.0 0.3 0.0 

Oct. 2.4 2.4 2.4 0.0 7.2 0.1 0.1 0.0 0.3 0.0 

Nov. 2.3 2.3 2.3 0.0 7.0 0.1 0.1 0.0 0.3 0.0 

Dec. 2.4 2.4 2.4 0.0 7.2 0.1 0.1 0.0 0.3 0.0 

2010 

Jan. 2.4 2.4 2.4 0.0 7.2 0.1 0.1 0.0 0.3 0.0 

Feb. 2.2 2.2 2.2 0.0 6.5 0.1 0.1 0.0 0.3 0.0 

March 2.4 2.4 2.4 0.0 7.2 0.1 0.1 0.0 0.3 0.0 

April 2.3 2.3 2.3 0.0 7.0 0.1 0.1 0.0 0.3 0.0 

May 2.4 2.4 2.4 0.0 7.2 0.1 0.1 0.0 0.3 0.0 

June 2.3 2.3 2.3 0.0 7.0 0.1 0.1 0.0 0.3 0.0 

July 2.4 2.4 2.4 0.0 7.2 0.1 0.1 0.0 0.3 0.0 

Aug. 2.4 2.4 2.4 0.0 7.2 0.1 0.1 0.0 0.3 0.0 

Sept. 2.3 2.3 2.3 0.0 7.0 0.1 0.1 0.0 0.3 0.0 

Oct. 2.4 2.4 2.4 0.0 7.2 0.1 0.1 0.0 0.3 0.0 

Nov. 2.3 2.3 2.3 0.0 7.0 0.1 0.1 0.0 0.3 0.0 

TOTAL: 56.4 56.4 56.4 0.0 169 3.3 3.3 0.0 6.6 0.0 
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TABLE  3-36 

 

CALCULATED  MONTHLY  MASS  LOADINGS 

FROM  DISCHARGES  FROM  THE  CLUB  II  SOUTH 

POND  THROUGH  THE  OUTFALL  STRUCTURE 

 

YEAR MONTH 

MONTHLY  MASS  INPUTS  (kg) 

NH3 NOX 

DISS. 

ORG. 

N 

PART. 

N 

TOTAL 

N 
SRP 

DISS. 

ORG. 

P 

PART. 

P 

TOTAL 

P 
TSS 

2008 Dec. 2.8 2.2 53.0 66.7 125 0.4 1.5 5.4 7.4 974 

2009 

Jan. 1.2 1.0 16.1 19.5 37.9 0.5 0.8 2.1 3.3 414 

Feb. 0.6 0.1 17.0 18.9 36.5 0.6 0.1 1.4 2.2 470 

March 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

April 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

May 82.6 5.0 332 386 806 0.5 3.5 19.2 23.2 7795 

June 312 12.3 363 358 1046 6.0 3.1 21.6 30.7 3132 

July 58.0 7.8 197 89.5 353 1.2 0.9 8.9 11.0 1060 

Aug. 11.2 20.9 109 42.8 184 0.7 1.2 3.0 4.9 479 

Sept. 7.8 4.5 72.6 16.5 101 0.1 0.4 1.3 1.8 216 

Oct. 0.4 0.2 5.8 2.5 8.9 0.0 0.0 0.2 0.3 53.2 

Nov. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Dec. 35.5 12.0 17.7 6.3 71.4 2.1 1.0 2.2 5.3 505 

2010 

Jan. 21.3 63.3 57.3 14.0 156 4.0 1.4 3.1 8.5 381 

Feb. 19.4 95.5 130 67.7 313 4.3 2.1 9.5 15.8 2080 

March 14.3 86.9 202 100 404 3.0 4.1 6.3 13.3 1187 

April 51.0 17.2 186 56.1 310 1.4 2.0 10.7 14.1 2989 

May 5.5 5.0 39.6 17.0 67.1 0.4 0.2 1.4 2.0 171 

June 0.7 2.0 17.5 2.1 22.3 0.1 0.2 0.4 0.8 48.2 

July 1.8 4.7 37.7 9.7 53.9 0.1 0.2 1.5 1.9 180 

Aug. 1.2 4.8 20.2 17.6 43.8 0.1 0.2 0.5 0.8 130 

Sept. 1.0 4.0 9.6 10.6 25.1 0.2 0.1 0.5 0.8 104 

Oct. 0.2 0.3 1.3 1.1 3.0 0.0 0.0 0.1 0.1 16.8 

Nov. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

TOTAL: 629 350 1885 1303 4167 25.8 23.1 99.3 148 22,386 
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 A summary of the overall calculated mass inputs and losses at the Club II South Pond 

over the monitoring program from December 2008-November 2010 is given on Table 3-37.  The 

values summarized in this table reflect the sum of the calculated monthly loadings discussed 

previously.  Of the measured inputs, bulk precipitation appears to provide the largest pollutant 

contributions into the South Pond for ammonia, NOx, SRP, dissolved organic phosphorus, and 

total phosphorus, with Site 1 providing the largest mass inputs for the remaining parameters.  

The mass inputs summarized in Table 3-37 do not include mass loadings from the unidentified 

additional inputs since the chemical characteristics of these inputs are not known.  

 

 

 

TABLE  3-37 

 

CALCULATED  MASS  INPUTS  AND  LOSSES  AT  THE 

CLUB  II  SOUTH  POND  FROM  DECEMBER  2008-NOVEMBER  2010 

 

PARAMETER 

MASS  INPUTS  (kg) OUTFALL 

LOSSES 

(kg) Site 1 Site 2 
Groundwater 

Seepage 

Bulk 

Precipitation 

NH3 53.9 1.5 56.4 503 629 

NOx 42.3 1.7 56.4 262 350 

Diss. Organic N 987 16.7 56.4 503 1885 

Particulate N 409 6.9 0.0 212 1303 

Total N 1492 26.8 169 1480 4167 

SRP 37.3 3.4 3.3 105 25.8 

Diss. Organic P 15.6 1.4 3.3 19.3 23.1 

Particulate P 64.4 3.0 0.0 26.2 99.3 

Total P 117 7.8 6.6 150 148 

TSS 29,406 777 0.0 5484 22,386 

 

 

 

 

3.5   Pond Performance Efficiency 

 

 Mass removal efficiencies in the Club II South Pond were calculated for TSS and each of 

the monitored species of nitrogen and phosphorus.  Mass removal efficiencies were calculated 

for the entire 24-month monitoring program using the following equation: 

 

 

 

Mass  Removal  = 
Input Mass – Outflow Mass 

x 100 
Input Mass 

 

 



 

 

CLUB  II \ FINAL  REPORT 

 

3-75 

 

 
A summary of mass inputs and losses and mass removal efficiencies for the Club II South 

Pond is given on Table 3-38.  Mass inputs into the pond reflect the sum of the measured mass 
inputs summarized on Table 3-37, while mass losses from the pond reflect the outfall losses 
summarized on Table 3-37. 

 

 

TABLE  3-38 

 

ESTIMATED  MASS  REMOVAL  EFFICIENCY  FOR  THE 

CLUB  II  SOUTH  POND  FROM  DECEMBER  2008-NOVEMBER  2010
1
 

 

PARAMETER 

MEASURED 

MASS  INPUTS 

(kg) 

OUTFALL 

LOSSES 

(kg) 

REMOVAL 

EFFICIENCY 

(%) 

NH3 615 629 -2 

NOx 362 350 3 

Diss. Organic N  1563 1885 -21 

Particulate N 628 1303 -107 

Total N   3168 4167 -32 

SRP 149 25.8 83 

Diss. Organic P 39.6 23.1 42 

Particulate P  93.6 99.3 -6 

Total P 281 148 47 

TSS 35,667 22,386 37 

 

1.  Efficiency does not include the unidentified mass loadings 

 

 

 
 In general, the Club II South Pond appears to exhibit a poor removal efficiency for a 
majority of the measured nitrogen species.  Based upon the identified mass inputs, a net export 
was exhibited by the pond for ammonia, dissolved organic nitrogen, particulate nitrogen, and 
total nitrogen, with little change in mass loadings for NOx.  However, the inputs summarized on 
Table 3-38 do not include the additional loadings associated with the significant unidentified 
inputs which contributed 25% of the measured hydrologic inputs to the pond.  Based upon the 
surface water monitoring program, evidence suggests that this additional source is likely related 
to a groundwater influx which contains elevated levels of nitrogen species.  These additional 
unquantified inputs appear to mask the true removal efficiency achieved within the pond for 
nitrogen species.   
 
 In contrast, moderate removal efficiencies were achieved within the pond for SRP, 
dissolved organic phosphorus, and total phosphorus, although the observed removal efficiencies 
are substantially lower than efficiencies commonly observed for these parameters in stormwater 
management ponds.  It appears that the additional unidentified inflows into the pond may also be 
contributing an influx of phosphorus species as well which appears to reduce the calculated 
removal efficiency for the system.  It is interesting to note that particulate phosphorus 
concentrations appear to increase during migration through the pond, similar to the trend 
exhibited by particulate nitrogen, suggesting that some of the soluble nutrient inputs may be 
converting into algal biomass within the pond which is measured as particulate phosphorus and 
particulate nitrogen in the outfall samples. 
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The South Pond also exhibited a relatively low removal efficiency for TSS of 

approximately 37%.  Removal of TSS in wet detention ponds, particularly ponds with relatively 

long residence times, is generally in the range of 80-95%.  The relatively poor removal 

efficiency exhibited by the pond for TSS may also be associated with the generation of algal 

biomass and particulate matter within the pond. 

 

Unfortunately, it appears that the true removal efficiency for the pond cannot be 

accurately determined due to the additional unidentified nutrient inputs which are presumed to be 

associated with an upwelling of groundwater from a deeper aquifer source.  Based upon the 

surface water characteristics of the South Pond (summarized in Section 3.2), the South Pond 

exhibited physical and chemical characteristics which are similar to a natural lake or a wet 

detention pond with a long residence time.  An extensive evaluation of the performance 

efficiencies of wet detention ponds for total phosphorus and total nitrogen was conducted by 

Harper and Baker (2007) as part of an FDEP-funded project in support of the proposed State-

wide Stormwater Rule.  This analysis indicated that the removal efficiencies of wet detention 

ponds are highly correlated with detention time, and relationships between removal efficiencies 

and detention times were developed by Harper and Baker for both total phosphorus and total 

nitrogen.  A graphical summary of the relationships between removal efficiency and detention 

time in wet detention ponds for total phosphorus is given in Figure 3-27, and for total nitrogen in 

Figure 3-28.  Based upon the mathematical relationships summarized in these figures, a wet 

detention pond with a residence time of 463 days (similar to that observed in the South Pond) 

would be expected to have a mass removal efficiency of approximately 43% for total nitrogen 

and 87% for total phosphorus.  Since the results of the field monitoring program suggest that the 

South Pond functioned similar to a natural lake or wet pond with a long detention time, it is 

assumed that the South Pond achieved removal efficiencies similar to the values indicated by the 

predicted relationships summarized in Figures 3-27 and 3-28. 

 

An estimate of the magnitude of the unidentified mass loadings of total nitrogen and total 

phosphorus to the South Pond was generated using the assumed pond mass removal efficiencies 

for total nitrogen and total phosphorus.  A summary of this analysis is given on Table 3-39.  For 

total nitrogen, mass discharges from the pond during the field monitoring program contained 

approximately 4167 kg of total nitrogen.  Assuming that this outfall loading represents the net 

result of removal processes within the pond, and that approximately 43% of the total nitrogen 

was retained within the pond, the estimated total mass inputs required to obtain the measured 

outfall mass losses is approximately 7311 kg.  A summary of this calculation is given below: 

 

 

Total Nitrogen Outfall Mass Loss  = 
4167 kg 

=  7311 kg  Total Nitrogen 
(1 – 0.43) 

 

 

The sum of the measured total nitrogen inputs into the pond resulting from Site 1, Site 2, 

groundwater seepage, and bulk precipitation is 3168 kg (see Table 3-39) during the field 

monitoring program.  Therefore, the unidentified mass inputs have to be equivalent to 

approximately 4143 kg of total nitrogen to generate the assumed input of 7311 kg.  A similar 

process was also conducted for total phosphorus which indicated that the unidentified mass 

inputs contributed approximately 857 kg of total phosphorus during the field monitoring 

program. 
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Figure 3-27. Removal Efficiency of Total Phosphorus in Wet Detention Ponds as a Function of 

Residence Time (Harper and Baker, 2007). 
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Figure 3-28. Removal Efficiency of Total Nitrogen in Wet Detention Ponds as a Function of 

Residence Time (Harper and Baker, 2007). 
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TABLE  3-39 

 

ESTIMATED  TOTAL  AND  UNIDENTIFIED 

MASS  LOADINGS  OF  TOTAL  NITROGEN  AND  TOTAL 

PHOSPHORUS  TO  THE  CLUB  II  SOUTH  POND 

 

PARAMETER 

OUTFALL 

LOSSES 

(kg) 

ANTICIPATED 

POND  MASS 

REMOVAL 

(%) 

ESTIMATED 

TOTAL  MASS 

INPUTS 

(kg) 

MEASUED 

MASS 

INPUTS 

(kg) 

UNIDENTIFIED 

MASS  INPUTS 

(kg) 

Total N 4167 43 7311 3168 4143 

Total P 148 87 1138 281 857 

 

 

 

 

 The unidentified mass inputs for total nitrogen and total phosphorus (summarized on 

Table 3-39) reflect significant additional inputs into the pond which were not measured as part of 

the field monitoring protocol.  The unidentified mass loadings of total nitrogen are 

approximately 31% greater than the sum of the measured mass inputs from all of the identified 

sources.  For total phosphorus, the unidentified mass loadings are approximately 205% greater 

than the sum of the measured mass inputs from the measured sources.  This analysis appears to 

indicate that the unidentified inputs contain relatively elevated levels of both total nitrogen and 

total phosphorus. 

 

 An estimate of the magnitude of total nitrogen and total phosphorus concentrations in the 

unidentified inflow was generated by dividing the calculated unidentified mass loadings by the 

total hydrologic inputs associated with the unidentified input.  A summary of this analysis is 

given in Table 3-40.  Based upon this analysis, the unidentified input is characterized by a mean 

total nitrogen concentration of approximately 1420 g/l and a mean total phosphorus 

concentration of 294 g/l.  Nutrient concentrations in this range are not uncommon for deep 

groundwater sources. 

 

 

 

TABLE  3-40 

 

CALCULATED  MEAN  INFLOW  CONCENTRATIONS 

OF  TOTAL  NITROGEN  AND  TOTAL  PHOSPHORUS 

IN  THE  UNIDENTIFIED  INFLOW 

 

PARAMETER 

UNIDENTIFIED 

MASS  INPUTS 

(kg) 

UNIDENTIFIED 

HYDROLOGIC  INPUTS 

(ac-ft) 

UNIDENTIFIED  INPUT  

MEAN  CONCENTRATION 

(g/l) 

Total N 4143 2366 1420 

Total P 857 2366 294 
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 A summary of estimated mass loadings of total nitrogen and total phosphorus to the 

South Pond by input source is given on Table 3-41.  Input mass loadings for Site 1, Site 2, bulk 

precipitation, and groundwater seepage were obtained from the data summarized in Table 3-39.  

Inputs of total nitrogen and total phosphorus from the unidentified source were obtained from 

Table 3-40.  Based upon this analysis, the unidentified source appears to contribute 

approximately 57% of the annual nitrogen loadings to the South Pond and approximately 75% of 

the annual mass loadings of total phosphorus to the South Pond.  It appears obvious that the 

additional unidentified loadings have a significant impact on the hydrology and loading 

characteristics of the South Pond. 

 

 

TABLE  3-41 

 

SUMMARY  OF  ESTIMATED  MASS  LOADINGS 

OF  TOTAL  NITROGEN  AND  TOTAL  PHOSPHORUS 

TO  THE  SOUTH  POND  BY  SOURCE 

 

SOURCE 

TOTAL  NITROGEN TOTAL  PHOSPHORUS 

Mass Loading 

(kg) 

Percent of Total 

(%) 

Mass Loading 

(kg) 

Percent of Total 

(%) 

Site 1 – Primary Inflow Channel 1492 20 117 10 

Site 2 – Brisson Avenue Swale 26.8 < 1 7.8 < 1 

Bulk Precipitation 1480 20 150 13 

Groundwater Seepage 169 2 6.6 < 1 

Unidentified Source 4143 57 857 75 

TOTALS: 7311 100 1138 100 

 

 

 

3.6   Discussion 

 

 The results of the field monitoring program conducted on the Club II South Pond indicate 

that the pond achieved moderate removal efficiencies for total phosphorus and TSS, with a net 

export of total nitrogen at the outfall compared with the identified mass inputs.  However, the 

quantified mass removal efficiencies are highly impacted by the additional unidentified inflow 

which appears to be contributing inputs of both nitrogen and phosphorus into the pond.  Based 

upon the apparent high alkalinity values associated with this unidentified inflow, it appears that 

the inflow originates from a deeper groundwater source through a permeable connection between 

the pond bottom and the deeper aquifer water.  The potential for a permeable connection between 

the pond bottom and the aquifer is enhanced given the origin of the pond as a former borrow pit 

area.  The dredging operations used to extract the soil from the pit could have easily exposed or 

created an area of higher permeability between the pond bottom and aquifer.  The hydrologic 

budget which was developed for the pond suggests that this additional unidentified inflow 

contributes approximately 25% of the measured inputs into the pond on an annual basis.  Since 

areas of high inflow were not observed at the seepage monitoring sites, it appears that the inflow 

from the deeper aquifer source is limited to specific areas within the pond. 



 

 

CLUB  II \ FINAL  REPORT 

 

3-80 

 

 

 Based upon the observed physical and chemical characteristics of the Club II South Pond, 

the waterbody appears to function similar to a natural lake or wet detention pond with a long 

detention time.  Based upon the calculated mean residence time of approximately 463 days, the 

South Pond would be expected to exhibit a mass removal of approximately 43% for total 

nitrogen and 87% for total phosphorus.  This assumption was used to calculate the magnitude of 

the unidentified mass inputs which exceeds the sum of the measured mass inputs from runoff, 

bulk precipitation, and groundwater seepage.  The mean inflow concentrations in the unidentified 

inflow are approximately 1420 g/l for total nitrogen and 294 g/l for total phosphorus, both of 

which are consistent with inputs from a deeper aquifer source. 

 

 Additional support for an unidentified deeper groundwater source into the pond is 

provided by the extreme spike on NOx concentrations which occurred between November 2009 

and May 2010, resulting in a significant increase in NOx concentrations throughout the entire 

pond.  Elevated concentrations of NOx were not identified in any of the inflow samples collected 

during this period, suggesting that the source of additional NOx is related to the unidentified 

hydrologic inflow.  NOx is a common contaminant in groundwater sources in the Central Florida 

area, and an influx of groundwater with elevated concentrations of NOx could easily explain the 

observed peaks in NOx concentrations. 

 

 The large significance of the unidentified mass inputs, presumably resulting from a 

deeper aquifer source, has not been previously observed by ERD in numerous BMP evaluations 

conducted throughout the State of Florida.  Although additional hydrologic and mass inputs are 

sometimes suspected, the magnitude of the unidentified hydrologic and mass loadings entering 

the South Pond appear to be unusual.  This evaluation suggests that additional hydrogeologic 

investigation should be conducted for ponds which are constructed from historic borrow pits, 

particularly in areas where the ambient piezometric elevations approach the proposed surface 

water elevation. 

 

 The unidentified hydrologic and mass loadings to the South Pond had a significant 

impact on the hydrologic and pollutant removal characteristics of the pond.  As indicated on 

Figure 3-8, the unidentified inputs contributed 25% of the hydrologic inputs into the pond during 

the field monitoring program.  Had these unidentified hydrologic inputs not been present, the 

detention time within the pond would have increased from the calculated value of 463 days to 

approximately 614 days.  The additional detention time within the pond would have provided 

additional opportunities for removal of total nitrogen and total phosphorus, although the 

additional removals achieved at the longer detention time would be expected to be relatively 

minimal since the removal efficiency curves appear to be approaching asymptotic values at the 

extended detention time exhibited by the South Pond.  As a result, the additional hydrologic 

inputs appear to have relatively little impact on the performance efficiency of the pond. 
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 Although the anticipated performance efficiency of the pond would be minimally 

impacted by the additional unidentified hydrologic inputs, the additional mass loadings for total 

nitrogen and total phosphorus do have an impact on the quantity of loadings discharged to 

downstream waterbodies.  If the additional inputs were not present, the pond would be removing 

approximately 87% of the mass loadings of total phosphorus contributed by Site 1, Site 2, bulk 

precipitation, and groundwater seepage, resulting in a low mass loading of total phosphorus 

discharging to downstream waterbodies.  However, due to the additional mass loadings of total 

nitrogen and total phosphorus contributed by the unidentified source, the anticipated removal 

efficiencies are applied to a larger overall mass loading, which means that a larger mass of 

nutrients ultimately discharges from the pond. 

 

 

3.7   Quality Assurance 

 

 Supplemental samples (such as equipment blanks and duplicate samples) were collected 

during the field monitoring program for quality assurance purposes.  In addition, a number of 

supplemental laboratory analyses were performed to evaluate precision and accuracy of the 

collected data.  Overall, more than 1000 additional laboratory analyses were conducted for 

quality assurance purposes.  A summary of QA data collected as part of this project is given in 

Appendix E. 
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SECTION  4 

 

SUMMARY 

 

 
 A field monitoring program was conducted by ERD from December 2008-November 
2010 to evaluate the performance efficiency of the Club II stormwater treatment facility.  The 
Club II facility consists of two interconnected wet detention ponds, identified as the South Pond 
and North Pond, which are designed to provide treatment for a 469-acre drainage basin, 
consisting of a combination of open space, woods, residential, and commercial land use 
activities.  The Club II South Pond, which is the subject of the primary work efforts outlined in 
this report, has a surface area of approximately 75.2 acres at the control elevation of 23.0 ft, with 
a maximum water depth of approximately 23 ft. 
 
 Automatic samplers with integral flow meters were installed at two significant inflows to 
the South Pond, as well as the pond outfall, to provide a continuous record of hydraulic inputs 
and losses and to collect runoff and discharge samples in a flow-weighted mode.  A recording 
rain gauge and evaporimeter were also installed at the monitoring sites.  A water level recorder 
was installed inside the South Pond to assist in evaluating changes in water surface elevations. 
 
 Continuous inflow and outflow hydrographs were recorded at the Club II South Pond site 
at 10-minute intervals from December 1, 2008-November 30, 2010.  During this period, 
approximately 46% of the hydrologic inputs into the pond originated through the primary inflow 
channel (Site 1), with less than 1% contributed by the Brisson Avenue drainage basin, 25% by 
direct rainfall, and 4% by groundwater seepage.  An additional 25% of the measured hydrologic 
inputs into the pond originated from an unidentified source, thought to be upwelling from a 
deeper aquifer.  Approximately 70% of the hydrologic inputs exited the pond through the outfall 
structure, with 30% lost to evaporation.  The mean residence time in the pond during the 24-
month field monitoring program was 463 days. 
 
 Over the 24-month monitoring program, a total of 92 composite inflow samples was 
collected, with 77 samples collected at the pond outfall, and 58 samples collected of bulk 
precipitation.  A total of 60 vertical field profiles was collected in the South Pond, with an 
additional 59 vertical field profiles collected in the smaller North Pond.  Surface water samples 
were also collected in the South and North Ponds, with 69 samples collected in the South Pond 
and 66 samples collected in the North Pond.  Groundwater seepage inputs were also monitored 
over a period of approximately six months, with 14 separate samples collected during this time. 
 
 During the field monitoring program, both the North and South Ponds exhibited seasonal 
stratification in temperature, pH, conductivity, and dissolved oxygen.  Adequate levels of 
dissolved oxygen were maintained within each of the two ponds to a water depth of 
approximately 4 m during most months of the year.  Inflows into the South Pond from 
stormwater runoff and bulk precipitation were found to have relatively low levels of ammonia 
and NOx, with moderate to elevated levels of particulate nitrogen.  The primary channel inflow 
into the pond exhibited relatively low levels of phosphorus species, although substantially higher 
phosphorus concentrations were observed in inflows from the Brisson Avenue drainage swale. 
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The calculated mass removal efficiencies for the Club II South Pond are lower than 

normally observed in wet detention ponds.  The apparent lack of effective removal efficiencies 

by the pond is related to the unidentified inputs which appear to be contributing substantial 

additional amounts of both nitrogen and phosphorus into the pond which are not included in the 

evaluated mass loadings.  Based upon a comparison of wet detention ponds with similar 

detention times, mass removal efficiencies in the South Pond would be expected to be 

approximately 43% for total nitrogen and 87% for total phosphorus.  Based upon these assumed 

removals, the unidentified mass inputs appear to have contributed 4143 kg of total nitrogen and 

590 kg of total phosphorus during the field monitoring program.  The calculated mean inflow 

concentrations in the unidentified inflow are approximately 1420 g/l for total nitrogen and 294 

g/l for total phosphorus.  In comparison with the measured inputs to the pond, the unidentified 

inputs appear to contribute more than 50% of the mass loadings for both total nitrogen and total 

phosphorus.  The significance of the unidentified inputs from both a hydrologic and mass 

loading perspective has not been previously observed by ERD during numerous BMP 

evaluations within the State of Florida.  This study suggests that hydrogeologic investigations 

should be conducted in future projects where a former deep borrow pit is converted to a wet 

pond to evaluate the potential significance of additional inflow, particularly in areas where the 

piezometric elevation is near the proposed pond surface water elevation. 
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APPENDIX  A 

 

CONSTRUCTION  DRAWINGS 

FOR  THE  CLUB  II  RSF 

 

Prepared by Professional Engineering Consultants (PEC) 
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FIELD  MEASUREMENTS  OF  SEEPAGE 

INPUTS  TO  THE  SOUTH  POND 



Location:       Club II Site:      1      

Date Installed:       7/7/10      Chamber Diameter:     0.58 m      Sediment Area Covered:       0.27 m2      

Seepage Meter Field Measurements

Date Time 
Collected

Volume 
Collected 

Previous Collection 
Event

Seepage 
Time     

Seepage     
(liters/m2- Comments / Observations

Date Time

7/7/10 13:05 ----- ----- ----- ----- ----- Bags Installed

8/30/10 12:20 6.5 7/7/10 13:05 54.0 0.45 Sample collected, bag in good condition

9/17/10 8:20 4.25 8/30/10 12:20 17.8 0.88 Sample collected, bag in good condition

10/25/10 12:11 6.25 9/17/10 8:20 38.2 0.61 Sample collected, bag in good condition

2/16/11 14:25 10.75 10/25/10 12:11 114.1 0.35 Sample collected, bag in good condition

0 46

Collected (liters) (days)
(

day)

M I fl 0.46

Location:       Club II Site:      2      

Date Installed:       7/7/10      Chamber Diameter:     0.58 m      Sediment Area Covered:       0.27 m2      

Seepage Meter Field Measurements

Mean Inflow:

Date Time

7/7/10 13:15 ----- ----- ----- ----- ----- Bags Installed

8/30/10 12:24 9.75 7/7/10 13:15 54.0 0.67 Sample collected, bag in good condition

9/17/10 8:25 4 25 8/30/10 12:24 17.8 0.88 Sample collected, bag in good condition

Date Time 
Collected

Volume 
Collected 

(liters)

Previous Collection 
Event

Seepage 
Time     
(days)

Seepage     
(liters/m2-

day)
Comments / Observations

9/17/10 8:25 4.25 8/30/10 12:24 17.8 0.88 Sample collected, bag in good condition

10/25/10 12:18 6.25 9/17/10 8:25 38.2 0.61 Sample collected, bag in good condition

2/16/11 14:35 6.00 10/25/10 12:18 114.1 0.19 Sample collected, bag in good condition

0.43

Seepage Meter Field Measurements

Mean Inflow:

Location:       Club II Site:      3      

Date Installed:       7/7/10      Chamber Diameter:     0.58 m      Sediment Area Covered:       0.27 m2      

Date Time

7/7/10 13 25 ----- ----- ----- ----- ----- Bags Installed

Date Time 
Collected

Volume 
Collected 

(liters)

Previous Collection 
Event

Seepage 
Time     
(days)

Seepage     
(liters/m2-

day)
Comments / Observations

7/7/10 13:25 ----- ----- ----- ----- ----- Bags Installed

8/30/10 12:28 6.25 7/7/10 13:25 54.0 0.43 Sample collected, bag in good condition

9/17/10 8:30 5.25 8/30/10 12:28 17.8 1.09 Sample collected, bag in good condition

10/25/10 12:25 5.75 9/17/10 8:30 38.2 0.56 Sample collected, bag in good condition

2/16/11 14:45 9.5 10/25/10 12:25 114.1 0.31 Sample collected, bag in good condition

0.44Mean Inflow:



Location:       Club II Site:      4      

Date Installed:       7/7/10      Chamber Diameter:     0.58 m      Sediment Area Covered:       0.27 m2      

C / Ob i

Seepage Meter Field Measurements

D Time Volume 
C ll d

Previous Collection 
Event

Seepage 
Ti

Seepage     
(li / 2

Date Time

7/7/10 13:35 ----- ----- ----- ----- ----- Bags Installed

8/30/10 12:32 14.5 7/7/10 13:35 54.0 1.00 Sample collected, bag in good condition

9/17/10 8:40 7.5 8/30/10 12:32 17.8 1.56 Sample collected, bag in good condition

10/25/10 12:29 11.25 9/17/10 8:40 38.2 1.09 Sample collected, bag in good condition

2/16/11 14:55 23 5 10/25/10 12:29 114.1 0.76 Sample collected, bag in good condition

Comments / ObservationsDate Time 
Collected Collected 

(liters)
Event Time     

(days)
(liters/m2-

day)

2/16/11 14:55 23.5 10/25/10 12:29 114.1 0.76 Sample collected, bag in good condition

0.94

Location:       Club II Site:      5      

Date Installed: 7/7/10 Chamber Diameter: 0 58 m Sediment Area Covered: 0 27 m2      

Mean Inflow:

Seepage Meter Field Measurements

Date Installed:       7/7/10      Chamber Diameter:     0.58 m      Sediment Area Covered:       0.27 m

Date Time

7/7/10 13:45 ----- ----- ----- ----- ----- Bags Installed

8/30/10 12:37 6.25 7/7/10 13:45 54.0 0.43 Sample collected, bag in good condition

8/30/10 12 37 17 8 0 68 Sample collected bag in good condition

Previous Collection 
Event

Seepage 
Time     
(days)

Seepage     
(liters/m2-

day)
Comments / ObservationsDate Time 

Collected

Volume 
Collected 

(liters)

9/17/10 8:35 3.25 8/30/10 12:37 17.8 0.68 Sample collected, bag in good condition

10/25/10 12:39 3.75 9/17/10 8:35 38.2 0.36 Sample collected, bag in good condition

2/16/11 15:00 4.75 10/25/10 12:39 114.1 0.15 Sample collected, bag in good condition

0.30Mean Inflow:
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SURFACE  WATER  MEASUREMENTS 

COLLECTED  IN  THE  SOUTH  AND  NORTH  PONDS 

 

 

C.1   Vertical Field Profiles 

C.2   Water Quality Characteristics 
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December 2008 - November 2009

Club II Stormwater Treatment Area
Vertical Profiles in South and North Ponds

Diss. O2   

(% sat.)
ORP     
(mv)

Temp.  
(°C)

pH      
(s.u.)

Cond. 
(µmho/cm)

TDS    
(mg/l)Site Date Time Depth    

(m)
Secchi   

(m)
Diss. O2   

(mg/l)
North Pond 1/22/09 12:30 0.25 14.61 8.51 449 287 8.7 86 556 1.42
North Pond 1/22/09 12:31 0.50 14.57 8.76 449 287 8.2 81 558 1.42
North Pond 1/22/09 12:32 1.00 14.36 8.96 449 287 8.1 79 561 1.42
North Pond 1/22/09 12:33 1.50 14.29 9.01 450 288 8.2 80 560 1.42
North Pond 1/22/09 12:34 2.00 14.28 9.05 449 287 7.8 77 560 1.42
North Pond 1/22/09 12:35 2.50 14.26 9.07 449 288 7.6 74 559 1.42
North Pond 1/22/09 12:36 3.00 14.23 9.05 450 288 7.6 74 558 1.42
North Pond 1/22/09 12:37 3.50 14.22 9.05 450 288 7.5 73 558 1.42
North Pond 1/22/09 12:38 4.00 14.22 9.04 450 288 7.3 72 557 1.42
North Pond 1/22/09 12:39 4.50 14.20 9.01 450 288 7.4 72 557 1.42
North Pond 1/22/09 12:40 5.00 14.20 8.98 451 289 7.5 73 556 1.42
North Pond 1/22/09 12:41 5.50 14.15 8.95 451 289 7.2 71 554 1.42
North Pond 1/22/09 12:45 5.89 14.12 9.17 451 289 7.0 68 446 1.42

North Pond 1/28/09 10:51 0.25 17.71 9.49 509 326 10.6 111 600 1.09
North Pond 1/28/09 10:52 0.50 17.67 9.55 510 327 9.7 102 601 1.09
North Pond 1/28/09 10:52 1.00 17.49 9.62 511 327 9.8 102 602 1.09
North Pond 1/28/09 10:53 1.50 15.50 9.23 510 326 8.2 83 584 1.09
North Pond 1/28/09 10:54 2.00 14.95 9.18 511 327 6.4 64 581 1.09
North Pond 1/28/09 10:55 2.50 14.77 9.24 511 327 6.3 62 583 1.09
North Pond 1/28/09 10:55 3.00 14.74 9.23 512 328 5.8 57 582 1.09
North Pond 1/28/09 10:56 3.50 14.71 9.24 512 328 5.5 54 582 1.09
North Pond 1/28/09 10:56 4.00 14.69 9.27 512 328 5.3 52 584 1.09
North Pond 1/28/09 10:57 4.50 14.69 9.28 511 327 5.3 52 583 1.09
North Pond 1/28/09 10:58 5.00 14.69 9.30 511 327 5.3 52 583 1.09
North Pond 1/28/09 10:58 5.50 14.69 9.31 512 327 5.2 52 583 1.09
North Pond 1/28/09 10:59 6.00 14.69 9.31 512 328 5.2 51 582 1.09
North Pond 1/28/09 11:03 6.27 14.71 9.58 512 328 3.5 34 365 1.09

North Pond 2/4/09 12:44 0.25 15.02 9.06 508 325 7.9 78 634 1.36
North Pond 2/4/09 12:45 0.50 15.01 9.26 508 325 7.4 74 638 1.36
North Pond 2/4/09 12:46 1.00 15.00 9.34 508 325 7.3 73 641 1.36
North Pond 2/4/09 12:47 1.50 14.99 9.46 507 324 7.4 73 645 1.36
North Pond 2/4/09 12:48 2.00 14.97 9.57 508 325 7.1 71 646 1.36
North Pond 2/4/09 12:49 2.50 14.97 9.68 508 325 6.9 69 648 1.36
North Pond 2/4/09 12:50 3.00 14.98 9.76 508 325 7.0 69 650 1.36
North Pond 2/4/09 12:51 3.50 14.98 9.86 507 325 7.1 71 651 1.36
North Pond 2/4/09 12:54 4.00 14.97 9.92 508 325 7.1 71 652 1.36
North Pond 2/4/09 12:55 4.50 14.96 9.96 508 325 7.2 71 650 1.36
North Pond 2/4/09 12:56 4.83 14.97 9.94 507 324 6.9 69 645 1.36

North Pond 2/9/09 12:38 0.25 16.06 10.24 505 323 12.1 123 693 0.54
North Pond 2/9/09 12:39 0.50 15.41 10.46 506 324 12.0 120 697 0.54
North Pond 2/9/09 12:42 1.00 14.78 10.48 507 325 11.4 113 693 0.54
North Pond 2/9/09 12:43 1.50 14.24 10.31 508 325 10.3 100 686 0.54
North Pond 2/9/09 12:44 2.00 14.04 10.02 510 326 8.7 85 677 0.54
North Pond 2/9/09 12:45 2.50 14.02 10.07 510 327 8.6 83 679 0.54
North Pond 2/9/09 12:46 3.00 13.99 9.87 511 327 7.7 75 673 0.54
North Pond 2/9/09 12:47 3.50 13.98 9.85 512 328 7.4 72 673 0.54
North Pond 2/9/09 12:47 4.00 13.98 9.86 511 327 7.2 70 674 0.54
North Pond 2/9/09 12:48 4.50 13.97 9.83 512 328 7.3 71 673 0.54
North Pond 2/9/09 12:49 5.00 13.98 9.84 512 327 7.1 69 674 0.54
North Pond 2/9/09 12:50 5.50 13.97 9.80 512 328 7.2 70 672 0.54
North Pond 2/9/09 12:52 6.00 13.97 9.81 512 327 7.4 72 673 0.54
North Pond 2/9/09 12:53 6.20 14.00 9.82 511 327 6.6 64 672 0.54



December 2008 - November 2009

Club II Stormwater Treatment Area
Vertical Profiles in South and North Ponds

Diss. O2   

(% sat.)
ORP     
(mv)

Temp.  
(°C)

pH      
(s.u.)

Cond. 
(µmho/cm)

TDS    
(mg/l)Site Date Time Depth    

(m)
Secchi   

(m)
Diss. O2   

(mg/l)
North Pond 3/12/09 14:40 0.25 24.23 8.36 541 346 8.9 107 238 0.58
North Pond 3/12/09 14:41 0.50 23.84 8.37 541 346 8.9 106 236 0.58
North Pond 3/12/09 14:42 1.00 22.53 8.39 539 345 9.3 107 238 0.58
North Pond 3/12/09 14:43 1.50 19.49 8.27 534 342 8.7 95 237 0.58
North Pond 3/12/09 14:44 2.00 17.85 8.19 528 338 7.5 79 236 0.58
North Pond 3/12/09 14:45 2.50 16.42 7.82 530 339 5.4 56 228 0.58
North Pond 3/12/09 14:45 3.00 16.17 7.72 530 339 4.8 48 225 0.58
North Pond 3/12/09 14:46 3.50 16.01 7.61 530 339 3.8 39 222 0.58
North Pond 3/12/09 14:46 4.00 15.89 7.41 530 339 1.6 16 217 0.58
North Pond 3/12/09 14:47 4.50 15.84 7.30 530 339 0.4 4 87 0.58
North Pond 3/12/09 14:47 5.00 15.80 7.30 530 339 0.3 3 57 0.58
North Pond 3/12/09 14:48 5.50 15.78 7.29 531 340 0.2 2 31 0.58
North Pond 3/12/09 14:48 6.00 15.78 7.28 531 340 0.1 1 17 0.58
North Pond 3/12/09 14:48 6.50 15.78 7.29 530 339 0.2 2 5 0.58
North Pond 3/12/09 14:49 6.79 15.80 7.28 530 339 0.1 1 -21 0.58

North Pond 3/30/09 10:01 0.25 21.32 8.56 536 343 8.8 100 356 0.53
North Pond 3/30/09 10:02 0.50 21.28 8.56 535 343 8.5 96 354 0.53
North Pond 3/30/09 10:02 1.00 21.21 8.53 536 343 8.4 95 354 0.53
North Pond 3/30/09 10:03 1.50 21.16 8.53 537 343 8.6 97 355 0.53
North Pond 3/30/09 10:04 2.00 21.14 8.51 537 343 8.6 97 355 0.53
North Pond 3/30/09 10:05 2.50 21.12 8.48 537 344 8.3 93 355 0.53
North Pond 3/30/09 10:06 3.00 21.06 8.44 538 344 8.0 90 354 0.53
North Pond 3/30/09 10:07 3.50 20.40 7.50 539 345 2.7 30 232 0.53
North Pond 3/30/09 10:08 4.00 16.94 7.13 531 340 0.4 4 1 0.53
North Pond 3/30/09 10:08 4.50 16.49 7.11 532 341 0.2 2 -16 0.53
North Pond 3/30/09 10:09 5.00 16.42 7.10 533 341 0.2 2 -23 0.53
North Pond 3/30/09 10:09 5.50 16.41 7.10 533 341 0.2 2 -26 0.53
North Pond 3/30/09 10:10 6.00 16.41 7.09 533 341 0.1 1 -29 0.53
North Pond 3/30/09 10:10 6.50 16.39 7.10 532 341 0.3 3 -31 0.53
North Pond 3/30/09 10:11 6.74 16.41 7.09 532 341 0.2 2 -34 0.53

0.25 18.16 9.04 508 325 9.5 101 513
0.50 17.96 9.16 508 325 9.1 96 514
1.00 17.56 9.22 508 325 9.0 95 515
1.50 16.61 9.14 507 325 8.5 88 511
2.00 16.21 9.09 507 325 7.7 79 509
2.50 15.93 9.06 508 325 7.2 73 509
3.00 15.86 9.01 508 325 6.8 69 507
3.50 15.72 8.85 508 325 5.6 56 486
4.00 15.12 8.77 507 324 4.8 48 447
4.50 15.03 8.75 507 325 4.6 45 422
5.00 15.01 8.74 507 325 4.5 45 415
5.50 15.00 8.49 508 325 4.0 39 363

0.92



December 2008 - November 2009

Club II Stormwater Treatment Area
Vertical Profiles in South and North Ponds

Diss. O2   

(% sat.)
ORP     
(mv)

Temp.  
(°C)

pH      
(s.u.)

Cond. 
(µmho/cm)

TDS    
(mg/l)Site Date Time Depth    

(m)
Secchi   

(m)
Diss. O2   

(mg/l)
North Pond 4/7/09 10:12 0.25 21.30 8.58 538 345 8.4 94 233 0.66
North Pond 4/7/09 10:13 0.50 21.27 8.57 538 344 8.3 94 264 0.66
North Pond 4/7/09 10:14 1.00 21.17 8.55 538 344 8.2 92 279 0.66
North Pond 4/7/09 10:15 1.50 21.13 8.54 538 344 8.4 94 289 0.66
North Pond 4/7/09 10:16 2.00 21.11 8.53 538 344 8.2 93 297 0.66
North Pond 4/7/09 10:17 2.50 21.11 8.49 539 345 8.1 92 301 0.66
North Pond 4/7/09 10:17 3.00 21.05 8.45 539 345 7.9 89 305 0.66
North Pond 4/7/09 10:18 3.50 19.55 7.40 536 343 1.2 13 111 0.66
North Pond 4/7/09 10:19 4.00 16.88 7.13 533 341 0.3 3 2 0.66
North Pond 4/7/09 10:19 4.50 16.47 7.10 533 341 0.2 2 -11 0.66
North Pond 4/7/09 10:20 5.00 16.44 7.09 534 341 0.1 1 -20 0.66
North Pond 4/7/09 10:20 5.50 16.41 7.09 533 341 0.3 3 -26 0.66
North Pond 4/7/09 10:21 6.00 16.41 7.09 534 342 0.1 1 -29 0.66
North Pond 4/7/09 10:21 6.50 16.40 7.09 534 341 0.1 1 -32 0.66
North Pond 4/7/09 10:22 6.74 16.41 7.09 534 342 0.1 1 -36 0.66

North Pond 4/13/09 9:12 0.25 23.22 8.38 552 354 8.4 98 329 1.67
North Pond 4/13/09 9:13 0.50 23.21 8.37 553 354 8.2 97 330 1.67
North Pond 4/13/09 9:14 1.00 23.19 8.37 553 354 8.2 96 333 1.67
North Pond 4/13/09 9:15 1.50 23.04 8.36 550 352 8.2 96 335 1.67
North Pond 4/13/09 9:16 2.00 22.10 8.27 549 351 7.4 85 335 1.67
North Pond 4/13/09 9:17 2.50 21.11 8.02 551 352 5.4 61 327 1.67
North Pond 4/13/09 9:18 3.00 20.63 7.92 551 353 4.3 48 309 1.67
North Pond 4/13/09 9:19 3.50 20.01 7.66 552 353 2.1 23 293 1.67
North Pond 4/13/09 9:20 4.00 18.94 7.31 548 351 0.4 4 46 1.67
North Pond 4/13/09 9:20 4.50 17.75 7.18 544 348 0.2 2 -2 1.67
North Pond 4/13/09 9:21 5.00 17.18 7.16 544 348 0.2 2 -23 1.67
North Pond 4/13/09 9:21 5.50 17.02 7.16 544 348 0.2 2 -35 1.67
North Pond 4/13/09 9:22 6.00 16.97 7.17 544 348 0.2 2 -41 1.67
North Pond 4/13/09 9:23 6.50 16.94 7.17 544 348 0.1 1 -49 1.67
North Pond 4/13/09 9:24 6.83 16.95 7.19 544 348 0.1 1 -56 1.67

North Pond 4/23/09 9:51 0.25 23.49 8.45 551 352 8.2 96 357 1.66
North Pond 4/23/09 9:52 0.50 23.32 8.44 551 352 8.2 96 355 1.66
North Pond 4/23/09 9:53 1.00 23.23 8.43 551 353 7.8 92 355 1.66
North Pond 4/23/09 9:54 1.50 23.19 8.37 552 353 7.8 92 353 1.66
North Pond 4/23/09 9:55 2.00 23.15 8.34 551 353 7.2 84 354 1.66
North Pond 4/23/09 9:55 2.50 23.01 8.25 552 353 7.4 86 352 1.66
North Pond 4/23/09 9:56 3.00 22.65 7.88 554 354 5.1 59 341 1.66
North Pond 4/23/09 9:57 3.50 21.34 7.33 552 353 0.6 7 307 1.66
North Pond 4/23/09 9:58 4.00 19.86 7.21 545 349 0.7 8 -4 1.66
North Pond 4/23/09 9:59 4.50 18.31 7.09 544 348 0.5 5 -72 1.66
North Pond 4/23/09 9:59 5.00 17.83 7.09 545 349 0.3 3 -88 1.66
North Pond 4/23/09 10:00 5.50 17.53 7.08 545 349 0.2 2 -97 1.66
North Pond 4/23/09 10:00 6.00 17.42 7.09 544 348 0.3 3 -102 1.66
North Pond 4/23/09 10:01 6.47 17.39 7.09 544 348 0.2 3 -110 1.66



December 2008 - November 2009

Club II Stormwater Treatment Area
Vertical Profiles in South and North Ponds

Diss. O2   

(% sat.)
ORP     
(mv)

Temp.  
(°C)

pH      
(s.u.)

Cond. 
(µmho/cm)

TDS    
(mg/l)Site Date Time Depth    

(m)
Secchi   

(m)
Diss. O2   

(mg/l)
North Pond 4/30/09 9:48 0.25 25.14 8.36 558 357 7.5 92 333 1.98
North Pond 4/30/09 9:49 0.50 25.15 8.36 559 357 7.4 91 332 1.98
North Pond 4/30/09 9:50 1.00 25.11 8.34 559 357 7.1 86 332 1.98
North Pond 4/30/09 9:51 1.50 25.06 8.32 559 358 7.4 90 331 1.98
North Pond 4/30/09 9:52 2.00 24.97 8.24 560 359 6.9 83 329 1.98
North Pond 4/30/09 9:53 2.50 24.82 8.27 558 357 6.9 84 331 1.98
North Pond 4/30/09 9:54 3.00 24.07 8.31 551 353 6.7 80 333 1.98
North Pond 4/30/09 9:55 3.50 22.35 7.65 548 351 2.8 32 159 1.98
North Pond 4/30/09 9:55 4.00 20.43 7.10 545 349 0.6 7 128 1.98
North Pond 4/30/09 9:56 4.50 18.80 7.04 541 346 0.4 5 -29 1.98
North Pond 4/30/09 9:56 5.00 18.10 7.04 542 347 0.4 4 -55 1.98
North Pond 4/30/09 9:57 5.50 17.78 7.06 544 348 0.3 3 -77 1.98
North Pond 4/30/09 9:57 6.00 17.67 7.07 544 348 0.3 3 -87 1.98
North Pond 4/30/09 9:58 6.50 17.64 7.08 543 348 0.2 2 -94 1.98
North Pond 4/30/09 9:58 7.00 17.60 7.08 543 348 0.2 2 -100 1.98
North Pond 4/30/09 9:59 7.50 17.59 7.09 543 348 0.2 2 -106 1.98
North Pond 4/30/09 9:59 7.84 17.63 7.07 543 347 0.2 2 -113 1.98

North Pond 5/7/09 9:38 0.25 26.74 8.18 568 363 7.2 90 324 2.05
North Pond 5/7/09 9:39 0.50 26.73 8.18 568 364 6.9 87 322 2.05
North Pond 5/7/09 9:39 1.00 26.71 8.16 568 363 6.8 85 320 2.05
North Pond 5/7/09 9:40 1.50 26.67 8.14 568 364 6.7 83 320 2.05
North Pond 5/7/09 9:41 2.00 26.65 8.13 569 364 6.5 81 319 2.05
North Pond 5/7/09 9:41 2.50 26.55 8.06 569 364 6.1 77 316 2.05
North Pond 5/7/09 9:42 3.00 25.09 7.72 562 359 3.1 38 305 2.05
North Pond 5/7/09 9:43 3.50 23.33 7.45 554 354 0.8 9 295 2.05
North Pond 5/7/09 9:43 4.00 20.85 7.04 541 346 0.3 4 155 2.05
North Pond 5/7/09 9:44 4.50 19.19 7.01 541 346 0.3 3 -72 2.05
North Pond 5/7/09 9:44 5.00 18.31 7.06 545 349 0.3 3 -89 2.05
North Pond 5/7/09 9:45 5.50 18.06 7.08 546 350 0.2 2 -100 2.05
North Pond 5/7/09 9:46 6.00 17.92 7.09 546 349 0.2 2 -107 2.05
North Pond 5/7/09 9:46 6.50 17.88 7.10 545 349 0.1 2 -109 2.05
North Pond 5/7/09 9:46 6.52 17.85 7.10 546 350 0.1 2 -110 2.05

North Pond 5/14/09 8:22 0.25 27.80 8.44 560 358 8.2 105 301 1.11
North Pond 5/14/09 8:23 0.50 27.82 8.43 560 359 8.0 103 304 1.11
North Pond 5/14/09 8:24 1.00 27.82 8.40 561 359 7.9 101 305 1.11
North Pond 5/14/09 8:24 1.50 27.83 8.38 561 359 7.9 101 306 1.11
North Pond 5/14/09 8:25 2.00 27.82 8.36 561 359 8.0 101 308 1.11
North Pond 5/14/09 8:26 2.50 27.53 8.02 564 361 5.3 68 297 1.11
North Pond 5/14/09 8:27 3.00 26.15 7.34 560 358 0.8 10 263 1.11
North Pond 5/14/09 8:27 3.50 24.12 7.25 549 352 0.5 6 209 1.11
North Pond 5/14/09 8:28 4.00 21.82 7.03 541 346 0.4 4 66 1.11
North Pond 5/14/09 8:28 4.50 19.90 6.94 536 343 0.4 4 -47 1.11
North Pond 5/14/09 8:29 5.00 18.61 6.96 540 345 0.3 3 -72 1.11
North Pond 5/14/09 8:29 5.50 18.31 6.99 542 347 0.3 3 -85 1.11
North Pond 5/14/09 8:30 6.00 18.18 7.01 542 347 0.3 3 -91 1.11
North Pond 5/14/09 8:31 6.39 18.11 7.04 543 347 0.1 1 -100 1.11

0.25 24.62 8.40 555 355 8.0 96 313
0.50 24.58 8.39 555 355 7.9 94 318
1.00 24.54 8.38 555 355 7.7 92 321
1.50 24.49 8.35 555 355 7.7 93 322
2.00 24.30 8.31 555 355 7.4 88 323
2.50 24.02 8.19 556 356 6.6 78 321
3.00 23.27 7.94 553 354 4.6 54 309
3.50 21.78 7.46 548 351 1.3 15 229
4.00 19.80 7.14 542 347 0.4 5 65
4.50 18.40 7.06 540 345 0.3 3 -39
5.00 17.75 7.07 542 347 0.2 3 -58
5.50 17.52 7.08 542 347 0.2 2 -70
6.00 17.43 7.09 542 347 0.2 2 -76
6.50 17.39 7.10 542 347 0.2 2 -82

1.52



December 2008 - November 2009

Club II Stormwater Treatment Area
Vertical Profiles in South and North Ponds

Diss. O2   

(% sat.)
ORP     
(mv)

Temp.  
(°C)

pH      
(s.u.)

Cond. 
(µmho/cm)

TDS    
(mg/l)Site Date Time Depth    

(m)
Secchi   

(m)
Diss. O2   

(mg/l)
North Pond 6/1/09 9:36 0.25 27.96 9.29 404 259 11.7 149 320 0.21
North Pond 6/1/09 9:37 0.50 27.83 9.27 404 259 11.4 145 322 0.21
North Pond 6/1/09 9:38 1.00 27.74 9.15 407 260 10.3 131 319 0.21
North Pond 6/1/09 9:39 1.50 27.57 9.02 410 262 8.8 111 317 0.21
North Pond 6/1/09 9:40 2.00 27.08 8.63 430 275 6.1 77 304 0.21
North Pond 6/1/09 9:41 2.50 26.07 7.71 455 291 3.2 40 266 0.21
North Pond 6/1/09 9:42 3.00 24.96 7.36 485 310 1.8 22 251 0.21
North Pond 6/1/09 9:42 3.50 24.24 7.29 497 318 0.8 10 221 0.21
North Pond 6/1/09 9:43 4.00 23.51 7.26 508 325 0.6 7 84 0.21
North Pond 6/1/09 9:43 4.50 22.47 7.17 524 335 0.5 6 39 0.21
North Pond 6/1/09 9:44 5.00 21.18 7.08 541 346 0.4 5 14 0.21
North Pond 6/1/09 9:44 5.50 20.06 7.05 549 351 0.4 4 1 0.21
North Pond 6/1/09 9:45 6.00 19.53 7.05 551 352 0.4 4 -8 0.21
North Pond 6/1/09 9:45 6.50 19.29 7.07 551 353 0.3 3 -16 0.21
North Pond 6/1/09 9:47 6.86 19.12 7.09 552 353 0.3 3 -41 0.21

North Pond 6/23/09 8:59 0.25 31.72 7.64 390 250 3.1 43 255 0.54
North Pond 6/23/09 9:00 0.50 31.73 7.62 390 249 2.8 38 251 0.54
North Pond 6/23/09 9:00 1.00 31.71 7.59 390 249 2.6 35 249 0.54
North Pond 6/23/09 9:01 1.50 31.34 7.37 390 250 0.9 12 213 0.54
North Pond 6/23/09 9:01 2.00 28.94 7.51 411 263 0.4 6 20 0.54
North Pond 6/23/09 9:02 2.50 26.68 7.45 452 289 0.3 4 -11 0.54
North Pond 6/23/09 9:02 3.00 25.23 7.31 491 314 0.3 3 -31 0.54
North Pond 6/23/09 9:03 3.50 24.09 7.26 511 327 0.2 2 -44 0.54
North Pond 6/23/09 9:03 4.00 22.89 7.20 528 338 0.2 3 -57 0.54
North Pond 6/23/09 9:04 4.50 21.83 7.14 545 349 0.2 2 -72 0.54
North Pond 6/23/09 9:05 5.00 21.24 7.14 553 354 0.2 2 -80 0.54
North Pond 6/23/09 9:05 5.50 20.66 7.13 560 359 0.2 2 -87 0.54
North Pond 6/23/09 9:06 6.00 20.34 7.14 563 360 0.2 2 -94 0.54
North Pond 6/23/09 9:06 6.50 20.18 7.14 564 361 0.1 2 -98 0.54
North Pond 6/23/09 9:06 6.62 20.15 7.15 565 362 0.1 1 -100 0.54

North Pond 6/30/09 8:07 0.25 29.97 8.04 393 252 4.9 65 252 0.56
North Pond 6/30/09 8:08 0.50 29.99 8.04 393 252 4.9 64 255 0.56
North Pond 6/30/09 8:09 1.00 29.99 8.00 393 252 4.6 61 258 0.56
North Pond 6/30/09 8:10 1.50 29.99 7.92 393 252 4.6 61 259 0.56
North Pond 6/30/09 8:11 2.00 29.60 7.31 401 257 0.7 9 226 0.56
North Pond 6/30/09 8:11 2.50 27.84 7.34 440 282 0.2 3 19 0.56
North Pond 6/30/09 8:12 3.00 25.29 7.19 490 313 0.3 3 -16 0.56
North Pond 6/30/09 8:12 3.50 24.15 7.15 509 326 0.1 2 -31 0.56
North Pond 6/30/09 8:13 4.00 23.05 7.08 525 336 0.1 2 -45 0.56
North Pond 6/30/09 8:13 4.50 21.91 7.03 544 348 0.1 1 -59 0.56
North Pond 6/30/09 8:14 5.00 21.04 7.02 556 356 0.2 3 -67 0.56
North Pond 6/30/09 8:14 5.50 20.75 7.03 558 357 0.2 2 -73 0.56
North Pond 6/30/09 8:15 6.00 20.48 7.04 561 359 0.2 2 -79 0.56
North Pond 6/30/09 8:15 6.50 20.32 7.05 564 361 0.2 2 -85 0.56
North Pond 6/30/09 8:16 6.58 20.34 7.06 565 361 0.2 2 -92 0.56



December 2008 - November 2009

Club II Stormwater Treatment Area
Vertical Profiles in South and North Ponds

Diss. O2   

(% sat.)
ORP     
(mv)

Temp.  
(°C)

pH      
(s.u.)

Cond. 
(µmho/cm)

TDS    
(mg/l)Site Date Time Depth    

(m)
Secchi   

(m)
Diss. O2   

(mg/l)
North Pond 7/8/09 9:06 0.25 29.25 8.07 402 257 5.5 72 286 0.51
North Pond 7/8/09 9:06 0.50 29.25 8.04 402 257 5.5 72 285 0.51
North Pond 7/8/09 9:07 1.00 29.22 8.02 402 257 5.3 70 285 0.51
North Pond 7/8/09 9:08 1.50 29.20 7.96 403 258 5.2 68 285 0.51
North Pond 7/8/09 9:08 2.00 29.14 7.90 403 258 4.8 62 283 0.51
North Pond 7/8/09 9:09 2.50 28.02 7.26 413 264 0.5 6 123 0.51
North Pond 7/8/09 9:10 3.00 26.13 7.24 478 306 0.3 4 -4 0.51
North Pond 7/8/09 9:10 3.50 24.57 7.18 509 326 0.2 2 -38 0.51
North Pond 7/8/09 9:11 4.00 23.15 7.13 529 338 0.1 2 -54 0.51
North Pond 7/8/09 9:11 4.50 22.01 7.08 548 351 0.3 3 -69 0.51
North Pond 7/8/09 9:12 5.00 21.32 7.08 559 358 0.2 2 -81 0.51
North Pond 7/8/09 9:13 5.50 20.94 7.08 563 360 0.2 2 -87 0.51
North Pond 7/8/09 9:13 6.00 20.70 7.08 566 362 0.1 1 -92 0.51
North Pond 7/8/09 9:14 6.50 20.47 7.08 568 364 0.1 1 -95 0.51
North Pond 7/8/09 9:15 6.72 20.43 7.08 570 365 0.2 2 -101 0.51

North Pond 7/14/09 10:20 0.25 30.13 8.32 402 257 7.1 94 285 0.58
North Pond 7/14/09 10:22 0.50 29.99 8.37 401 257 6.7 89 287 0.58
North Pond 7/14/09 10:22 1.00 29.60 8.30 401 257 6.4 84 285 0.58
North Pond 7/14/09 10:23 1.50 29.57 8.19 402 257 6.1 80 281 0.58
North Pond 7/14/09 10:24 2.00 28.70 7.40 407 261 2.1 27 246 0.58
North Pond 7/14/09 10:25 2.50 28.09 7.27 415 265 0.4 5 193 0.58
North Pond 7/14/09 10:25 3.00 26.81 7.26 454 291 0.3 4 -15 0.58
North Pond 7/14/09 10:26 3.50 24.85 7.23 507 325 0.2 3 -63 0.58
North Pond 7/14/09 10:27 4.00 23.47 7.19 528 338 0.2 2 -80 0.58
North Pond 7/14/09 10:27 4.50 22.35 7.17 544 348 0.2 2 -93 0.58
North Pond 7/14/09 10:28 5.00 21.58 7.15 555 355 0.2 2 -103 0.58
North Pond 7/14/09 10:28 5.50 21.12 7.15 562 360 0.2 2 -109 0.58
North Pond 7/14/09 10:29 6.00 20.85 7.16 565 362 0.2 2 -113 0.58
North Pond 7/14/09 10:29 6.50 20.63 7.15 569 364 0.2 2 -116 0.58
North Pond 7/14/09 10:30 6.65 20.61 7.15 570 365 0.2 2 -122 0.58

North Pond 7/21/09 8:58 0.25 29.24 7.79 404 259 4.4 57 275 0.93
North Pond 7/21/09 8:59 0.50 29.24 7.78 404 259 4.3 56 274 0.93
North Pond 7/21/09 9:00 1.00 29.21 7.76 404 259 4.1 53 274 0.93
North Pond 7/21/09 9:01 1.50 29.21 7.72 404 259 4.1 53 276 0.93
North Pond 7/21/09 9:01 2.00 29.19 7.60 404 259 3.0 40 272 0.93
North Pond 7/21/09 9:02 2.50 28.54 7.21 421 269 0.4 5 31 0.93
North Pond 7/21/09 9:03 3.00 26.88 7.19 455 291 0.3 4 -29 0.93
North Pond 7/21/09 9:03 3.50 25.11 7.17 503 322 0.2 3 -65 0.93
North Pond 7/21/09 9:04 4.00 23.44 7.14 532 340 0.3 3 -87 0.93
North Pond 7/21/09 9:05 4.50 22.33 7.11 549 351 0.2 2 -99 0.93
North Pond 7/21/09 9:05 5.00 21.75 7.12 557 357 0.2 2 -107 0.93
North Pond 7/21/09 9:06 5.50 21.29 7.12 564 361 0.2 2 -112 0.93
North Pond 7/21/09 9:06 6.00 21.16 7.13 565 362 0.2 2 -115 0.93
North Pond 7/21/09 9:07 6.50 21.01 7.13 567 363 0.1 2 -118 0.93
North Pond 7/21/09 9:08 6.65 20.97 7.13 567 363 0.1 1 -120 0.93

North Pond 8/3/09 8:41 0.25 30.76 8.42 396 254 7.6 102 268 1.11
North Pond 8/3/09 8:41 0.50 30.76 8.43 396 254 7.5 101 273 1.11
North Pond 8/3/09 8:42 1.00 30.76 8.41 396 253 7.3 98 276 1.11
North Pond 8/3/09 8:43 1.50 30.76 8.39 396 254 7.4 99 279 1.11
North Pond 8/3/09 8:44 2.00 30.23 7.81 401 256 5.1 68 260 1.11
North Pond 8/3/09 8:45 2.50 29.59 7.34 407 261 1.6 21 237 1.11
North Pond 8/3/09 8:45 3.00 28.54 7.17 430 275 0.4 5 137 1.11
North Pond 8/3/09 8:46 3.50 26.21 7.10 491 314 0.2 3 -13 1.11
North Pond 8/3/09 8:46 4.00 24.53 7.09 526 337 0.2 3 -75 1.11
North Pond 8/3/09 8:47 4.50 23.08 7.09 547 350 0.2 2 -91 1.11
North Pond 8/3/09 8:48 5.00 22.11 7.10 560 358 0.2 2 -102 1.11
North Pond 8/3/09 8:48 5.50 21.78 7.10 564 361 0.2 2 -107 1.11
North Pond 8/3/09 8:49 6.00 21.46 7.12 566 362 0.1 1 -113 1.11
North Pond 8/3/09 8:49 6.50 21.26 7.12 570 365 0.1 1 -116 1.11
North Pond 8/3/09 8:50 6.87 21.15 7.12 571 365 0.2 2 -122 1.11



December 2008 - November 2009

Club II Stormwater Treatment Area
Vertical Profiles in South and North Ponds

Diss. O2   

(% sat.)
ORP     
(mv)

Temp.  
(°C)

pH      
(s.u.)

Cond. 
(µmho/cm)

TDS    
(mg/l)Site Date Time Depth    

(m)
Secchi   

(m)
Diss. O2   

(mg/l)
North Pond 8/11/09 9:06 0.25 31.11 8.46 385 246 6.9 94 292 0.85
North Pond 8/11/09 9:07 0.50 31.14 8.46 384 246 6.8 92 295 0.85
North Pond 8/11/09 9:08 1.00 31.12 8.44 384 246 6.7 92 298 0.85
North Pond 8/11/09 9:08 1.50 31.11 8.37 384 246 6.6 89 298 0.85
North Pond 8/11/09 9:09 2.00 30.63 7.81 388 248 4.1 56 280 0.85
North Pond 8/11/09 9:10 2.50 29.99 7.25 395 253 0.4 5 241 0.85
North Pond 8/11/09 9:11 3.00 28.82 7.11 420 269 0.3 4 161 0.85
North Pond 8/11/09 9:11 3.50 26.91 7.10 463 297 0.3 3 73 0.85
North Pond 8/11/09 9:12 4.00 24.79 7.09 511 327 0.2 2 -67 0.85
North Pond 8/11/09 9:13 4.50 23.25 7.08 533 341 0.2 3 -94 0.85
North Pond 8/11/09 9:13 5.00 22.30 7.08 545 348 0.1 2 -106 0.85
North Pond 8/11/09 9:14 5.50 21.79 7.09 550 352 0.2 2 -115 0.85
North Pond 8/11/09 9:14 6.00 21.50 7.09 552 353 0.1 1 -120 0.85
North Pond 8/11/09 9:15 6.50 21.39 7.10 554 355 0.2 3 -122 0.85
North Pond 8/11/09 9:16 6.78 21.31 7.10 555 355 0.2 2 -128 0.85

North Pond 8/20/09 8:25 0.25 30.01 8.14 391 250 5.8 76 283 0.85
North Pond 8/20/09 8:26 0.50 30.06 8.14 391 250 5.7 76 288 0.85
North Pond 8/20/09 8:27 1.00 30.07 8.12 391 250 5.7 75 290 0.85
North Pond 8/20/09 8:28 1.50 30.05 8.10 391 250 5.4 71 293 0.85
North Pond 8/20/09 8:29 2.00 30.06 8.06 391 250 5.4 72 294 0.85
North Pond 8/20/09 8:31 2.50 30.06 8.07 392 251 5.3 71 297 0.85
North Pond 8/20/09 8:32 3.00 29.14 7.20 412 263 0.4 5 108 0.85
North Pond 8/20/09 8:33 3.50 27.13 7.14 472 302 0.3 3 61 0.85
North Pond 8/20/09 8:33 4.00 25.12 7.09 517 331 0.3 3 -78 0.85
North Pond 8/20/09 8:34 4.50 23.52 7.09 538 344 0.2 2 -108 0.85
North Pond 8/20/09 8:35 5.00 22.35 7.08 552 353 0.2 2 -117 0.85
North Pond 8/20/09 8:35 5.50 21.92 7.09 556 356 0.2 2 -121 0.85
North Pond 8/20/09 8:36 6.00 21.63 7.09 559 358 0.2 2 -125 0.85
North Pond 8/20/09 8:37 6.50 21.43 7.09 562 360 0.2 2 -128 0.85
North Pond 8/20/09 8:37 7.00 21.27 7.09 566 362 0.2 2 -130 0.85
North Pond 8/20/09 8:38 7.08 21.28 7.09 565 362 0.2 2 -132 0.85

0.25 30.02 8.24 396 254 6.3 83 280
0.50 30.00 8.24 396 254 6.2 81 281
1.00 29.94 8.20 396 254 5.9 78 282
1.50 29.87 8.12 397 254 5.4 71 278
2.00 29.29 7.78 404 259 3.5 46 243
2.50 28.32 7.43 421 269 1.4 18 155
3.00 26.87 7.23 457 292 0.5 6 62
3.50 25.25 7.18 496 317 0.3 3 11
4.00 23.77 7.14 522 334 0.2 3 -51
4.50 22.53 7.11 541 346 0.2 3 -72
5.00 21.65 7.09 553 354 0.2 2 -83
5.50 21.15 7.09 558 357 0.2 2 -90
6.00 20.85 7.10 561 359 0.2 2 -95
6.50 20.66 7.10 563 361 0.2 2 -99

0.68



December 2008 - November 2009

Club II Stormwater Treatment Area
Vertical Profiles in South and North Ponds

Diss. O2   

(% sat.)
ORP     
(mv)

Temp.  
(°C)

pH      
(s.u.)

Cond. 
(µmho/cm)

TDS    
(mg/l)Site Date Time Depth    

(m)
Secchi   

(m)
Diss. O2   

(mg/l)
North Pond 9/9/09 9:49 0.25 29.59 8.69 394 252 6.5 86 332 0.73
North Pond 9/9/09 9:50 0.50 29.59 8.67 394 252 6.5 85 333 0.73
North Pond 9/9/09 9:51 1.00 29.56 8.63 394 252 6.5 85 335 0.73
North Pond 9/9/09 9:52 1.50 29.53 8.52 394 252 6.3 83 336 0.73
North Pond 9/9/09 9:52 2.00 29.48 8.30 396 254 5.4 71 330 0.73
North Pond 9/9/09 9:53 2.50 29.36 7.45 399 255 2.4 31 296 0.73
North Pond 9/9/09 9:54 3.00 28.99 7.20 405 259 0.7 9 179 0.73
North Pond 9/9/09 9:55 3.50 27.58 7.34 479 306 0.5 6 97 0.73
North Pond 9/9/09 9:56 4.00 25.91 7.24 533 341 0.4 5 -38 0.73
North Pond 9/9/09 9:56 4.50 24.11 7.12 553 354 0.3 4 -72 0.73
North Pond 9/9/09 9:57 5.00 22.93 7.10 564 361 0.3 3 -86 0.73
North Pond 9/9/09 9:58 5.50 22.24 7.10 571 365 0.3 3 -93 0.73
North Pond 9/9/09 9:58 6.00 21.90 7.12 573 367 0.3 3 -100 0.73
North Pond 9/9/09 9:59 6.50 21.62 7.12 578 370 0.2 3 -104 0.73
North Pond 9/9/09 9:59 6.86 21.54 7.12 579 371 0.2 2 -110 0.73

North Pond 9/18/09 10:04 0.25 29.69 8.82 387 247 7.7 101 256 0.55
North Pond 9/18/09 10:05 0.50 29.65 8.80 387 247 7.6 100 258 0.55
North Pond 9/18/09 10:06 1.00 29.56 8.79 387 248 7.4 97 262 0.55
North Pond 9/18/09 10:07 1.50 29.54 8.77 388 248 7.2 95 264 0.55
North Pond 9/18/09 10:08 2.00 29.36 8.41 392 251 5.6 74 252 0.55
North Pond 9/18/09 10:08 2.50 29.18 7.94 396 253 4.0 52 227 0.55
North Pond 9/18/09 10:09 3.00 28.74 7.37 411 263 0.8 10 168 0.55
North Pond 9/18/09 10:09 3.50 27.89 7.24 454 291 0.2 3 44 0.55
North Pond 9/18/09 10:10 4.00 26.08 7.10 519 332 0.3 3 -93 0.55
North Pond 9/18/09 10:10 4.50 24.30 6.98 549 351 0.2 2 -128 0.55
North Pond 9/18/09 10:11 5.00 23.27 6.96 560 358 0.2 2 -137 0.55
North Pond 9/18/09 10:11 5.50 22.43 6.95 566 362 0.2 2 -143 0.55
North Pond 9/18/09 10:12 6.00 21.98 6.95 572 366 0.2 2 -144 0.55
North Pond 9/18/09 10:12 6.50 21.67 6.96 576 369 0.2 2 -144 0.55
North Pond 9/18/09 10:13 6.70 21.62 6.96 577 369 0.1 1 -146 0.55

North Pond 9/22/09 11:40 0.25 30.96 8.91 390 250 9.1 122 262 0.45
North Pond 9/22/09 11:40 0.50 30.63 8.97 389 249 9.6 128 268 0.45
North Pond 9/22/09 11:41 1.00 30.62 8.97 388 248 9.5 127 269 0.45
North Pond 9/22/09 11:42 1.50 30.42 8.93 390 249 8.7 116 269 0.45
North Pond 9/22/09 11:43 2.00 29.69 8.08 403 258 4.1 54 235 0.45
North Pond 9/22/09 11:44 2.50 29.34 7.32 403 258 0.3 4 189 0.45
North Pond 9/22/09 11:44 3.00 28.88 7.30 415 265 0.2 3 134 0.45
North Pond 9/22/09 11:45 3.50 27.72 7.13 466 298 0.1 1 16 0.45
North Pond 9/22/09 11:46 4.00 26.24 7.03 528 338 0.2 2 -124 0.45
North Pond 9/22/09 11:47 4.50 24.52 6.95 559 358 0.2 2 -148 0.45
North Pond 9/22/09 11:47 5.00 23.48 6.92 570 365 0.1 1 -153 0.45
North Pond 9/22/09 11:48 5.50 22.50 6.92 580 371 0.1 1 -156 0.45
North Pond 9/22/09 11:49 6.00 22.08 6.93 583 373 0.1 1 -158 0.45
North Pond 9/22/09 11:49 6.50 21.78 6.93 587 376 0.1 2 -159 0.45
North Pond 9/22/09 11:50 6.88 21.56 6.92 592 379 0.1 2 -159 0.45

North Pond 9/28/09 9:21 0.25 29.13 8.53 397 254 6.0 79 268 0.56
North Pond 9/28/09 9:22 0.50 29.10 8.48 396 253 5.6 73 271 0.56
North Pond 9/28/09 9:23 1.00 29.09 8.48 396 253 5.5 72 274 0.56
North Pond 9/28/09 9:24 1.50 29.08 8.45 396 253 5.4 70 276 0.56
North Pond 9/28/09 9:25 2.00 29.10 8.46 396 253 5.4 70 278 0.56
North Pond 9/28/09 9:26 2.50 29.11 8.45 396 253 5.5 71 280 0.56
North Pond 9/28/09 9:27 3.00 28.79 7.39 421 269 1.3 17 168 0.56
North Pond 9/28/09 9:28 3.50 27.67 7.01 460 294 0.2 3 25 0.56
North Pond 9/28/09 9:28 4.00 26.25 6.91 523 335 0.2 3 -94 0.56
North Pond 9/28/09 9:29 4.50 24.68 6.84 560 358 0.1 1 -133 0.56
North Pond 9/28/09 9:30 5.00 23.47 6.81 574 367 0.2 2 -146 0.56
North Pond 9/28/09 9:30 5.50 22.53 6.80 584 374 0.1 1 -153 0.56
North Pond 9/28/09 9:31 6.00 22.06 6.81 589 377 0.2 3 -155 0.56
North Pond 9/28/09 9:32 6.50 21.84 6.81 592 379 0.2 2 -157 0.56
North Pond 9/28/09 9:33 6.78 21.72 6.81 595 380 0.2 2 -159 0.56



December 2008 - November 2009

Club II Stormwater Treatment Area
Vertical Profiles in South and North Ponds

Diss. O2   

(% sat.)
ORP     
(mv)

Temp.  
(°C)

pH      
(s.u.)

Cond. 
(µmho/cm)

TDS    
(mg/l)Site Date Time Depth    

(m)
Secchi   

(m)
Diss. O2   

(mg/l)
North Pond 10/5/09 10:33 0.25 27.90 8.18 413 265 6.4 82 292 0.52
North Pond 10/5/09 10:34 0.50 27.89 8.19 414 265 6.5 83 294 0.52
North Pond 10/5/09 10:35 1.00 27.89 8.19 414 265 6.4 81 296 0.52
North Pond 10/5/09 10:36 1.50 27.89 8.18 415 265 6.3 80 296 0.52
North Pond 10/5/09 10:37 2.00 27.85 8.11 416 266 5.8 74 295 0.52
North Pond 10/5/09 10:38 2.50 27.80 8.01 417 267 5.4 69 294 0.52
North Pond 10/5/09 10:39 3.00 27.70 7.70 419 268 2.9 37 273 0.52
North Pond 10/5/09 10:40 3.50 27.34 7.35 432 276 0.3 4 38 0.52
North Pond 10/5/09 10:41 4.00 26.43 7.00 506 324 0.2 2 -77 0.52
North Pond 10/5/09 10:41 4.50 24.84 6.90 566 362 0.2 2 -122 0.52
North Pond 10/5/09 10:42 5.00 23.55 6.88 582 372 0.2 2 -136 0.52
North Pond 10/5/09 10:43 5.50 22.63 6.87 592 379 0.2 2 -141 0.52
North Pond 10/5/09 10:43 6.00 22.21 6.88 594 380 0.2 3 -143 0.52
North Pond 10/5/09 10:44 6.50 21.87 6.87 599 383 0.1 2 -146 0.52
North Pond 10/5/09 10:44 6.81 21.78 6.88 601 385 0.1 1 -147 0.52

North Pond 10/12/09 10:06 0.25 29.66 8.68 404 259 8.8 116 275 0.68
North Pond 10/12/09 10:07 0.50 29.65 8.67 404 258 8.7 115 287 0.68
North Pond 10/12/09 10:07 1.00 29.60 8.65 404 259 8.6 113 301 0.68
North Pond 10/12/09 10:08 1.50 29.47 8.51 406 260 7.5 99 305 0.68
North Pond 10/12/09 10:09 2.00 29.06 8.13 411 263 5.4 70 298 0.68
North Pond 10/12/09 10:10 2.50 28.31 7.62 412 264 2.7 34 279 0.68
North Pond 10/12/09 10:11 3.00 27.89 7.28 411 263 0.7 9 232 0.68
North Pond 10/12/09 10:12 3.50 27.29 7.31 432 276 0.2 3 26 0.68
North Pond 10/12/09 10:12 4.00 26.30 7.03 488 312 0.3 3 -107 0.68
North Pond 10/12/09 10:13 4.50 25.13 6.94 554 355 0.2 3 -147 0.68
North Pond 10/12/09 10:13 5.00 23.78 6.91 575 368 0.1 1 -163 0.68
North Pond 10/12/09 10:14 5.50 22.87 6.91 586 375 0.2 2 -170 0.68
North Pond 10/12/09 10:15 6.00 22.34 6.90 591 378 0.2 3 -173 0.68
North Pond 10/12/09 10:15 6.50 21.97 6.90 597 382 0.2 3 -175 0.68
North Pond 10/12/09 10:16 6.83 21.78 6.90 601 385 0.2 2 -177 0.68

North Pond 10/19/09 10:12 0.25 23.89 7.30 443 284 2.4 28 259 0.59
North Pond 10/19/09 10:13 0.50 23.87 7.31 443 283 2.2 26 257 0.59
North Pond 10/19/09 10:13 1.00 23.91 7.29 442 283 2.1 25 254 0.59
North Pond 10/19/09 10:14 1.50 23.90 7.27 443 283 1.9 22 253 0.59
North Pond 10/19/09 10:15 2.00 23.91 7.28 442 283 1.8 21 250 0.59
North Pond 10/19/09 10:15 2.50 23.90 7.28 442 283 1.9 22 249 0.59
North Pond 10/19/09 10:16 3.00 23.89 7.29 443 283 1.8 22 249 0.59
North Pond 10/19/09 10:16 3.50 23.90 7.30 443 283 1.8 22 247 0.59
North Pond 10/19/09 10:17 4.00 23.88 7.29 443 284 1.5 18 246 0.59
North Pond 10/19/09 10:17 4.50 23.86 7.29 443 283 1.6 18 245 0.59
North Pond 10/19/09 10:18 5.00 23.84 7.29 444 284 1.4 17 242 0.59
North Pond 10/19/09 10:18 5.50 23.78 7.17 450 288 1.1 13 -70 0.59
North Pond 10/19/09 10:19 6.00 22.47 6.87 586 375 0.5 6 -150 0.59
North Pond 10/19/09 10:19 6.50 22.02 6.85 597 382 0.4 5 -159 0.59
North Pond 10/19/09 10:20 6.76 21.89 6.85 601 385 0.3 4 -163 0.59

North Pond 10/27/09 9:10 0.25 26.01 8.93 430 275 11.2 139 342 0.89
North Pond 10/27/09 9:10 0.50 26.02 8.93 430 275 11.1 137 342 0.89
North Pond 10/27/09 9:11 1.00 25.41 8.72 435 278 9.6 118 338 0.89
North Pond 10/27/09 9:12 1.50 24.88 8.16 444 284 5.3 64 323 0.89
North Pond 10/27/09 9:13 2.00 24.31 7.30 446 286 0.4 4 295 0.89
North Pond 10/27/09 9:14 2.50 23.79 7.22 452 289 0.2 2 277 0.89
North Pond 10/27/09 9:14 3.00 23.57 7.24 452 289 0.3 4 92 0.89
North Pond 10/27/09 9:15 3.50 23.48 7.25 453 290 0.2 2 23 0.89
North Pond 10/27/09 9:15 4.00 23.40 7.25 453 290 0.3 3 17 0.89
North Pond 10/27/09 9:16 4.50 23.31 7.21 455 291 0.1 2 -7 0.89
North Pond 10/27/09 9:16 5.00 23.18 7.15 464 297 0.2 2 -32 0.89
North Pond 10/27/09 9:17 5.50 23.02 7.10 475 304 0.2 3 -51 0.89
North Pond 10/27/09 9:18 6.00 22.71 6.99 513 328 0.1 2 -92 0.89
North Pond 10/27/09 9:18 6.50 22.22 6.90 589 377 0.1 1 -117 0.89
North Pond 10/27/09 9:18 7.00 21.87 6.87 604 386 0.1 1 -132 0.89
North Pond 10/27/09 9:19 7.50 21.66 6.86 608 389 0.1 1 -139 0.89
North Pond 10/27/09 9:20 7.92 21.60 6.85 613 392 0.2 2 -161 0.89



December 2008 - November 2009

Club II Stormwater Treatment Area
Vertical Profiles in South and North Ponds

Diss. O2   

(% sat.)
ORP     
(mv)

Temp.  
(°C)

pH      
(s.u.)

Cond. 
(µmho/cm)

TDS    
(mg/l)Site Date Time Depth    

(m)
Secchi   

(m)
Diss. O2   

(mg/l)
North Pond 11/5/09 10:37 0.25 23.55 7.47 463 296 2.5 30 310 1.12
North Pond 11/5/09 10:38 0.50 23.57 7.47 463 296 2.3 27 304 1.12
North Pond 11/5/09 10:39 1.00 23.57 7.45 463 296 2.3 27 300 1.12
North Pond 11/5/09 10:40 1.50 23.56 7.44 464 297 2.1 25 297 1.12
North Pond 11/5/09 10:41 2.00 23.54 7.43 464 297 2.0 23 294 1.12
North Pond 11/5/09 10:42 2.50 23.53 7.40 465 297 1.6 18 291 1.12
North Pond 11/5/09 10:43 3.00 23.53 7.40 465 298 1.8 21 289 1.12
North Pond 11/5/09 10:44 3.50 23.51 7.36 466 298 1.4 16 249 1.12
North Pond 11/5/09 10:45 4.00 23.49 7.30 468 299 0.7 8 235 1.12
North Pond 11/5/09 10:46 4.50 23.35 7.12 472 302 0.1 2 -100 1.12
North Pond 11/5/09 10:46 5.00 23.14 6.98 483 309 0.1 1 -135 1.12
North Pond 11/5/09 10:47 5.50 22.95 6.91 500 320 0.2 2 -148 1.12
North Pond 11/5/09 10:48 6.00 22.70 6.84 530 339 0.2 3 -160 1.12
North Pond 11/5/09 10:49 6.49 22.30 6.76 595 381 0.1 1 -172 1.12

North Pond 11/10/09 9:45 0.25 22.96 7.30 475 304 1.8 21 305 1.13
North Pond 11/10/09 9:46 0.50 22.96 7.30 474 304 1.6 19 302 1.13
North Pond 11/10/09 9:46 1.00 22.96 7.29 474 304 1.6 18 300 1.13
North Pond 11/10/09 9:47 1.50 22.95 7.29 474 304 1.5 17 298 1.13
North Pond 11/10/09 9:48 2.00 22.96 7.29 475 304 1.5 17 297 1.13
North Pond 11/10/09 9:49 2.50 22.95 7.29 475 304 1.2 14 295 1.13
North Pond 11/10/09 9:49 3.00 22.95 7.29 475 304 1.2 14 294 1.13
North Pond 11/10/09 9:50 3.50 22.95 7.29 475 304 1.2 14 293 1.13
North Pond 11/10/09 9:51 4.00 22.94 7.28 475 304 1.0 11 291 1.13
North Pond 11/10/09 9:51 4.50 22.88 7.25 475 304 0.3 3 259 1.13
North Pond 11/10/09 9:52 5.00 22.82 7.20 477 305 0.3 4 -15 1.13
North Pond 11/10/09 9:52 5.50 22.79 7.17 480 307 0.2 2 -45 1.13
North Pond 11/10/09 9:53 6.00 22.75 7.14 482 309 0.2 2 -63 1.13
North Pond 11/10/09 9:53 6.50 22.63 6.97 507 325 0.1 1 -90 1.13
North Pond 11/10/09 9:54 7.00 22.07 6.72 621 397 0.1 1 -132 1.13
North Pond 11/10/09 9:54 7.19 22.02 6.71 624 399 0.2 2 -152 1.13

North Pond 11/17/09 10:55 0.25 21.80 7.51 469 300 4.2 48 388 1.43
North Pond 11/17/09 10:55 0.50 21.73 7.51 468 300 4.1 47 386 1.43
North Pond 11/17/09 10:56 1.00 21.69 7.51 468 300 4.0 45 384 1.43
North Pond 11/17/09 10:57 1.50 21.64 7.50 468 299 3.8 43 382 1.43
North Pond 11/17/09 10:58 2.00 21.57 7.40 468 300 2.4 27 378 1.43
North Pond 11/17/09 10:59 2.50 21.46 7.37 468 300 1.8 21 376 1.43
North Pond 11/17/09 11:00 3.00 21.44 7.36 469 300 1.7 19 375 1.43
North Pond 11/17/09 11:01 3.50 21.42 7.35 469 300 1.6 18 374 1.43
North Pond 11/17/09 11:01 4.00 21.42 7.35 469 300 1.5 17 373 1.43
North Pond 11/17/09 11:02 4.50 21.41 7.35 470 301 1.4 16 373 1.43
North Pond 11/17/09 11:02 5.00 21.41 7.36 469 300 1.5 16 373 1.43
North Pond 11/17/09 11:03 5.50 21.40 7.36 470 301 1.6 18 373 1.43
North Pond 11/17/09 11:04 6.00 21.40 7.36 470 301 1.3 15 370 1.43
North Pond 11/17/09 11:05 6.50 21.40 7.35 470 301 1.3 15 309 1.43

North Pond 12/3/09 11:46 0.25 21.36 7.67 472 302 7.0 79 436 1.22
North Pond 12/3/09 11:46 0.50 21.30 7.67 472 302 6.7 76 438 1.22
North Pond 12/3/09 11:47 1.00 21.18 7.67 472 302 6.5 73 442 1.22
North Pond 12/3/09 11:48 1.50 21.06 7.65 473 302 6.2 70 445 1.22
North Pond 12/3/09 11:48 2.00 21.02 7.66 473 303 6.1 69 448 1.22
North Pond 12/3/09 11:49 2.50 20.95 7.61 474 303 5.5 62 449 1.22
North Pond 12/3/09 11:50 3.00 20.74 7.54 474 303 4.7 53 450 1.22
North Pond 12/3/09 11:51 3.50 20.30 7.46 474 304 3.7 41 451 1.22
North Pond 12/3/09 11:51 4.00 20.08 7.42 474 304 2.9 32 453 1.22
North Pond 12/3/09 11:52 4.50 20.03 7.41 475 304 2.8 31 455 1.22
North Pond 12/3/09 11:53 5.00 19.97 7.41 475 304 2.6 29 457 1.22
North Pond 12/3/09 11:53 5.50 19.96 7.41 475 304 2.5 27 459 1.22
North Pond 12/3/09 11:54 6.00 19.96 7.41 474 304 2.4 27 460 1.22
North Pond 12/3/09 11:55 6.50 19.96 7.41 474 304 2.4 27 454 1.22
North Pond 12/3/09 11:55 6.57 19.96 7.41 474 303 2.4 27 423 1.22



December 2008 - November 2009

Club II Stormwater Treatment Area
Vertical Profiles in South and North Ponds

Diss. O2   

(% sat.)
ORP     
(mv)

Temp.  
(°C)

pH      
(s.u.)

Cond. 
(µmho/cm)

TDS    
(mg/l)Site Date Time Depth    

(m)
Secchi   

(m)
Diss. O2   

(mg/l)
North Pond 12/7/09 11:41 0.25 19.35 7.55 466 298 7.3 79 439 1.44
North Pond 12/7/09 11:41 0.50 19.15 7.55 466 298 6.6 71 438 1.44
North Pond 12/7/09 11:42 1.00 19.06 7.55 466 298 5.9 64 437 1.44
North Pond 12/7/09 11:42 1.50 19.03 7.55 466 298 5.7 61 437 1.44
North Pond 12/7/09 11:43 2.00 19.00 7.55 467 299 5.7 61 438 1.44
North Pond 12/7/09 11:43 2.50 19.00 7.55 466 298 5.3 57 439 1.44
North Pond 12/7/09 11:44 3.00 19.00 7.55 466 298 5.2 56 440 1.44
North Pond 12/7/09 11:44 3.50 19.00 7.55 467 299 5.0 54 441 1.44
North Pond 12/7/09 11:45 4.00 19.00 7.55 467 299 5.0 53 442 1.44
North Pond 12/7/09 11:46 4.50 19.00 7.55 467 299 4.9 52 444 1.44
North Pond 12/7/09 11:46 5.00 19.00 7.55 468 299 4.9 53 445 1.44
North Pond 12/7/09 11:47 5.50 18.99 7.56 468 299 4.9 53 447 1.44
North Pond 12/7/09 11:47 6.00 19.00 7.55 467 299 4.7 50 448 1.44
North Pond 12/7/09 11:48 6.30 19.00 7.54 468 299 4.4 48 405 1.44

North Pond 12/14/09 12:34 0.25 21.25 7.01 469 300 6.8 77 508
North Pond 12/14/09 12:35 0.50 21.08 7.05 469 300 6.3 71 508
North Pond 12/14/09 12:36 1.00 20.78 7.10 468 300 6.4 72 507
North Pond 12/14/09 12:36 1.50 20.64 7.06 468 299 6.0 67 505
North Pond 12/14/09 12:37 2.00 20.22 7.05 469 300 5.6 62 505
North Pond 12/14/09 12:38 2.50 19.68 7.00 468 300 5.1 56 504
North Pond 12/14/09 12:39 3.00 19.40 7.00 468 300 4.8 52 505
North Pond 12/14/09 12:39 3.50 19.23 7.00 469 300 4.6 50 505
North Pond 12/14/09 12:40 4.00 19.17 7.01 469 300 4.5 49 506
North Pond 12/14/09 12:41 4.50 19.13 7.02 469 300 4.4 47 506
North Pond 12/14/09 12:41 5.00 19.11 7.02 469 300 4.2 46 506
North Pond 12/14/09 12:42 5.50 19.12 7.04 469 300 3.9 42 507
North Pond 12/14/09 12:43 6.00 19.11 7.05 469 300 4.0 43 508
North Pond 12/14/09 12:44 6.50 19.11 7.05 470 301 4.1 44 508
North Pond 12/14/09 12:45 7.00 19.10 7.06 470 301 4.0 43 506
North Pond 12/14/09 12:45 7.50 19.10 7.07 470 301 4.0 43 502
North Pond 12/14/09 12:46 7.96 19.11 7.05 470 301 3.3 36 436

North Pond 12/23/09 12:44 0.25 17.75 7.77 476 305 8.5 90 477
North Pond 12/23/09 12:45 0.50 17.76 7.85 476 305 7.0 73 475
North Pond 12/23/09 12:46 1.00 17.61 7.85 476 304 6.5 68 474
North Pond 12/23/09 12:47 1.50 17.49 7.84 476 305 6.5 68 475
North Pond 12/23/09 12:48 2.00 17.47 7.84 476 305 6.2 65 474
North Pond 12/23/09 12:49 2.50 17.46 7.85 476 305 6.2 65 474
North Pond 12/23/09 12:50 3.00 17.45 7.85 476 305 6.1 64 473
North Pond 12/23/09 12:51 3.50 17.44 7.85 476 304 6.2 65 473
North Pond 12/23/09 12:52 4.00 17.43 7.86 475 304 6.3 66 473
North Pond 12/23/09 12:53 4.50 17.44 7.86 475 304 6.3 65 473
North Pond 12/23/09 12:54 5.00 17.43 7.86 475 304 6.3 66 473
North Pond 12/23/09 12:55 5.50 17.42 7.86 475 304 6.2 65 473
North Pond 12/23/09 12:56 6.00 17.42 7.86 474 303 6.3 65 472
North Pond 12/23/09 12:57 6.50 17.41 7.86 474 303 6.0 63 472
North Pond 12/23/09 12:58 7.00 17.42 7.86 474 303 6.0 63 471
North Pond 12/23/09 12:59 7.41 17.42 7.87 473 303 6.2 64 462



December 2008 - November 2009

Club II Stormwater Treatment Area
Vertical Profiles in South and North Ponds

Diss. O2   

(% sat.)
ORP     
(mv)

Temp.  
(°C)

pH      
(s.u.)

Cond. 
(µmho/cm)

TDS    
(mg/l)Site Date Time Depth    

(m)
Secchi   

(m)
Diss. O2   

(mg/l)
North Pond 12/29/09 12:42 0.25 16.66 7.77 474 303 7.1 73 421
North Pond 12/29/09 12:43 0.50 16.65 7.78 473 303 6.7 69 422
North Pond 12/29/09 12:43 1.00 16.54 7.77 473 303 6.5 66 423
North Pond 12/29/09 12:44 1.50 16.51 7.78 473 303 6.3 65 423
North Pond 12/29/09 12:45 2.00 16.49 7.78 474 303 6.6 67 424
North Pond 12/29/09 12:46 2.50 16.44 7.78 473 303 6.4 66 424
North Pond 12/29/09 12:46 3.00 16.43 7.78 473 303 6.2 63 425
North Pond 12/29/09 12:47 3.50 16.43 7.79 473 303 6.4 66 426
North Pond 12/29/09 12:48 4.00 16.41 7.79 473 303 6.2 63 426
North Pond 12/29/09 12:49 4.50 16.41 7.78 473 303 6.4 65 426
North Pond 12/29/09 12:49 5.00 16.42 7.78 473 303 6.4 66 426
North Pond 12/29/09 12:50 5.50 16.41 7.79 473 303 6.4 65 427
North Pond 12/29/09 12:51 6.00 16.41 7.79 473 303 6.1 63 428
North Pond 12/29/09 12:51 6.50 16.41 7.78 473 303 6.3 64 428
North Pond 12/29/09 12:53 6.84 16.41 7.78 473 303 6.0 61 329

0.25 24.47 8.01 439 281 6.5 78 348
0.50 24.41 8.01 439 281 6.2 75 349
1.00 24.31 7.99 439 281 5.9 72 350
1.50 24.22 7.93 440 281 5.4 65 349
2.00 24.06 7.75 442 283 4.4 52 343
2.50 23.89 7.57 443 283 3.5 40 334
3.00 23.71 7.41 446 286 2.5 28 297
3.50 23.32 7.35 462 295 2.1 23 233
4.00 22.78 7.28 485 311 1.9 21 183
4.50 22.15 7.22 501 321 1.8 20 145
5.00 21.68 7.20 508 325 1.8 19 120
5.50 21.32 7.18 513 329 1.7 19 95
6.00 21.03 7.15 528 338 1.7 18 84
6.50 20.83 7.13 540 346 1.6 18 72
7.00 20.67 7.09 559 358 1.5 16 31

North Pond 1/19/10 10:52 0.25 14.96 7.82 468 299 9.5 94 700
North Pond 1/19/10 10:53 0.50 14.96 7.81 468 300 9.3 93 684
North Pond 1/19/10 10:54 1.00 14.95 7.80 469 300 9.3 92 667
North Pond 1/19/10 10:54 1.50 14.95 7.81 469 300 9.1 90 654
North Pond 1/19/10 10:55 2.00 14.90 7.81 469 300 9.1 91 646
North Pond 1/19/10 10:56 2.50 13.44 7.57 470 301 7.9 76 652
North Pond 1/19/10 10:56 3.00 11.80 7.51 470 301 7.2 67 654
North Pond 1/19/10 10:57 3.50 11.41 7.57 471 302 7.2 66 648
North Pond 1/19/10 10:58 4.00 11.32 7.50 471 302 7.1 65 651
North Pond 1/19/10 10:59 4.50 11.27 7.50 472 302 6.9 63 647
North Pond 1/19/10 11:00 5.00 11.26 7.50 472 302 6.5 60 642
North Pond 1/19/10 11:01 5.50 11.26 7.51 472 302 6.5 60 639
North Pond 1/19/10 11:01 6.00 11.26 7.51 472 302 6.4 59 637
North Pond 1/19/10 11:02 6.50 11.26 7.51 472 302 6.3 58 633
North Pond 1/19/10 11:04 6.93 11.27 7.49 472 302 6.4 58 624

North Pond 1/28/10 11:59 0.25 16.61 8.03 467 299 10.0 103 713
North Pond 1/28/10 12:00 0.50 16.63 8.05 466 298 9.6 99 694
North Pond 1/28/10 12:00 1.00 16.54 8.04 466 298 9.5 97 677
North Pond 1/28/10 12:01 1.50 16.43 7.99 467 299 9.1 93 666
North Pond 1/28/10 12:02 2.00 16.42 7.98 466 298 8.9 91 656
North Pond 1/28/10 12:03 2.50 16.35 7.99 466 298 9.0 92 647
North Pond 1/28/10 12:04 3.00 16.14 7.94 466 299 8.5 87 643
North Pond 1/28/10 12:05 3.50 13.60 7.49 478 306 5.4 52 661
North Pond 1/28/10 12:06 4.00 12.46 7.44 476 305 4.3 41 663
North Pond 1/28/10 12:06 4.50 12.23 7.40 477 305 3.2 30 662
North Pond 1/28/10 12:07 5.00 12.19 7.39 477 305 3.1 29 659
North Pond 1/28/10 12:08 5.50 12.18 7.39 476 305 2.9 27 656
North Pond 1/28/10 12:09 6.00 12.16 7.41 476 305 3.0 28 652
North Pond 1/28/10 12:09 6.50 12.15 7.39 476 305 3.2 29 651
North Pond 1/28/10 12:10 7.00 12.15 7.40 476 305 3.1 29 647
North Pond 1/28/10 12:11 7.04 12.17 7.36 476 304 2.9 27 573



December 2008 - November 2009

Club II Stormwater Treatment Area
Vertical Profiles in South and North Ponds

Diss. O2   

(% sat.)
ORP     
(mv)

Temp.  
(°C)

pH      
(s.u.)

Cond. 
(µmho/cm)

TDS    
(mg/l)Site Date Time Depth    

(m)
Secchi   

(m)
Diss. O2   

(mg/l)
North Pond 2/11/10 13:25 0.25 14.29 7.97 461 295 9.2 90 414
North Pond 2/11/10 13:26 0.50 14.30 8.00 461 295 8.8 86 411
North Pond 2/11/10 13:27 1.00 14.22 7.99 461 295 8.8 86 411
North Pond 2/11/10 13:28 1.50 14.21 7.87 462 296 8.5 83 418
North Pond 2/11/10 13:28 2.00 14.21 7.94 463 296 8.5 83 413
North Pond 2/11/10 13:29 2.50 14.19 7.90 462 296 8.5 83 414
North Pond 2/11/10 13:30 3.00 14.19 7.91 463 296 8.4 82 417
North Pond 2/11/10 13:31 3.50 14.17 7.92 462 296 8.5 83 417
North Pond 2/11/10 13:32 4.00 14.16 7.99 462 296 8.5 83 413
North Pond 2/11/10 13:33 4.50 14.12 7.94 463 296 8.3 81 414
North Pond 2/11/10 13:34 5.00 13.73 7.35 475 304 2.6 25 435
North Pond 2/11/10 13:35 5.50 13.37 7.18 483 309 0.5 5 436
North Pond 2/11/10 13:35 6.00 13.28 7.18 483 309 0.4 4 420
North Pond 2/11/10 13:36 6.50 13.27 7.20 483 309 0.3 3 366

North Pond 2/16/10 13:58 0.25 13.63 7.99 461 295 9.5 92 403
North Pond 2/16/10 13:59 0.50 13.61 8.00 461 295 9.2 89 403
North Pond 2/16/10 13:59 1.00 13.64 7.99 461 295 9.3 90 402
North Pond 2/16/10 14:00 1.50 13.45 7.99 461 295 9.2 88 403
North Pond 2/16/10 14:01 2.00 13.41 8.00 461 295 9.1 88 402
North Pond 2/16/10 14:01 2.50 13.30 7.97 461 295 9.1 87 403
North Pond 2/16/10 14:02 3.00 13.32 7.96 461 295 8.9 83 404
North Pond 2/16/10 14:02 3.50 13.19 7.92 461 295 8.5 81 406
North Pond 2/16/10 14:03 4.00 13.18 7.92 461 295 8.4 80 406
North Pond 2/16/10 14:04 4.50 13.17 7.93 460 295 8.7 83 406
North Pond 2/16/10 14:05 5.00 13.17 7.95 460 295 8.5 82 406
North Pond 2/16/10 14:05 5.50 13.17 7.94 460 294 8.5 81 407
North Pond 2/16/10 14:06 6.00 13.14 7.90 461 295 8.5 81 408
North Pond 2/16/10 14:08 6.50 13.15 7.89 461 295 8.3 79 356
North Pond 2/16/10 14:11 6.54 13.15 7.86 460 295 7.9 76 311

North Pond 3/10/10 11:44 0.25 16.46 8.55 447 286 11.7 120 690
North Pond 3/10/10 11:44 0.50 16.38 8.57 447 286 11.5 118 673
North Pond 3/10/10 11:46 1.00 16.26 8.58 446 285 11.0 113 656
North Pond 3/10/10 11:46 1.50 16.06 8.59 447 286 11.3 114 647
North Pond 3/10/10 11:47 2.00 15.07 8.65 445 285 11.8 118 643
North Pond 3/10/10 11:48 2.50 14.72 8.66 447 286 12.2 121 641
North Pond 3/10/10 11:50 3.00 14.48 8.54 448 287 11.1 109 644
North Pond 3/10/10 11:51 3.50 14.25 8.38 452 289 9.4 92 649
North Pond 3/10/10 11:52 4.00 14.12 8.18 454 290 7.9 77 657
North Pond 3/10/10 11:53 4.50 14.04 8.08 454 291 7.3 71 662
North Pond 3/10/10 11:54 5.00 14.03 7.98 455 291 6.6 64 665
North Pond 3/10/10 11:55 5.50 14.01 7.89 455 291 6.1 59 668
North Pond 3/10/10 11:56 6.00 14.00 7.87 455 291 6.2 60 668
North Pond 3/10/10 11:57 6.50 13.98 7.87 455 291 6.4 62 665
North Pond 3/10/10 11:59 6.90 13.99 7.78 454 290 5.2 51 580



December 2008 - November 2009

Club II Stormwater Treatment Area
Vertical Profiles in South and North Ponds

Diss. O2   

(% sat.)
ORP     
(mv)

Temp.  
(°C)

pH      
(s.u.)

Cond. 
(µmho/cm)

TDS    
(mg/l)Site Date Time Depth    

(m)
Secchi   

(m)
Diss. O2   

(mg/l)
South Pond 12/29/08 9:50 0.25 19.89 8.70 445 285 11.8 129 528 0.97
South Pond 12/29/08 9:51 0.50 19.89 9.04 445 285 10.9 119 534 0.97
South Pond 12/29/08 9:53 1.00 19.58 9.19 446 286 11.0 121 536 0.97
South Pond 12/29/08 9:54 1.50 19.19 9.05 448 287 9.8 107 527 0.97
South Pond 12/29/08 9:55 2.00 19.06 9.02 449 288 9.9 107 524 0.97
South Pond 12/29/08 9:56 2.50 18.61 8.62 452 290 7.5 80 505 0.97
South Pond 12/29/08 9:56 3.00 17.96 8.37 454 290 5.5 58 493 0.97
South Pond 12/29/08 9:57 3.50 17.68 8.37 454 290 4.9 51 493 0.97
South Pond 12/29/08 9:58 4.00 17.63 8.32 455 291 3.6 37 491 0.97
South Pond 12/29/08 9:59 4.50 17.62 8.34 456 292 3.3 34 491 0.97
South Pond 12/29/08 10:00 5.00 17.62 8.37 456 292 3.0 32 490 0.97
South Pond 12/29/08 10:00 5.50 17.62 8.39 455 291 3.0 32 487 0.97
South Pond 12/29/08 10:06 5.77 17.63 8.61 455 291 2.7 28 320 0.97

South Pond 1/22/09 14:07 0.25 15.54 7.42 504 322 7.7 78 497 1.25
South Pond 1/22/09 14:08 0.50 15.48 7.73 504 322 7.5 75 503 1.25
South Pond 1/22/09 14:09 1.00 15.06 8.01 502 321 7.5 74 511 1.25
South Pond 1/22/09 14:10 1.50 14.72 8.24 502 322 7.2 71 515 1.25
South Pond 1/22/09 14:11 2.00 14.62 8.44 503 322 7.1 70 519 1.25
South Pond 1/22/09 14:12 2.50 14.61 8.57 503 322 7.0 69 521 1.25
South Pond 1/22/09 14:13 3.00 14.59 8.66 503 322 6.8 67 523 1.25
South Pond 1/22/09 14:14 3.50 14.58 8.71 503 322 6.7 66 525 1.25
South Pond 1/22/09 14:14 4.00 14.58 8.76 503 322 6.5 64 525 1.25
South Pond 1/22/09 14:15 4.50 14.58 8.80 503 322 6.6 65 526 1.25
South Pond 1/22/09 14:16 5.00 14.57 8.83 504 323 6.7 66 527 1.25
South Pond 1/22/09 14:20 5.49 14.57 9.01 503 322 6.0 60 459 1.25

South Pond 1/28/09 9:58 0.25 17.41 8.98 455 291 11.5 120 620 0.61
South Pond 1/28/09 9:59 0.50 17.40 9.57 455 291 11.6 121 628 0.61
South Pond 1/28/09 10:01 1.00 17.36 9.89 455 291 11.4 119 632 0.61
South Pond 1/28/09 10:02 1.50 15.94 9.52 457 293 9.3 95 612 0.61
South Pond 1/28/09 10:03 2.00 15.10 9.36 459 294 7.6 76 604 0.61
South Pond 1/28/09 10:04 2.50 14.69 9.29 459 294 6.8 67 599 0.61
South Pond 1/28/09 10:05 3.00 14.47 9.35 459 294 6.5 64 600 0.61
South Pond 1/28/09 10:07 3.50 14.42 9.35 460 294 6.1 59 599 0.61
South Pond 1/28/09 10:08 4.00 14.41 9.36 460 294 5.9 58 599 0.61
South Pond 1/28/09 10:09 4.50 14.41 9.37 460 294 5.9 58 599 0.61
South Pond 1/28/09 10:10 5.00 14.41 9.38 460 294 5.9 58 599 0.61
South Pond 1/28/09 10:11 5.50 14.40 9.39 460 294 5.9 58 594 0.61
South Pond 1/28/09 10:12 5.55 14.41 9.40 460 294 5.8 57 590 0.61

South Pond 2/4/09 12:02 0.25 14.83 8.91 457 292 9.1 89 660 1.18
South Pond 2/4/09 12:03 0.50 14.84 9.20 456 292 8.3 82 662 1.18
South Pond 2/4/09 12:04 1.00 14.85 9.28 456 292 8.1 80 662 1.18
South Pond 2/4/09 12:05 1.50 14.84 9.43 456 292 7.9 78 664 1.18
South Pond 2/4/09 12:06 2.00 14.83 9.53 456 292 8.0 79 666 1.18
South Pond 2/4/09 12:07 2.50 14.82 9.62 456 292 7.9 78 667 1.18
South Pond 2/4/09 12:08 3.00 14.80 9.68 456 292 7.9 78 666 1.18
South Pond 2/4/09 12:09 3.50 14.77 9.74 456 292 7.9 78 667 1.18
South Pond 2/4/09 12:10 4.00 14.75 9.76 456 292 8.1 80 667 1.18
South Pond 2/4/09 12:11 4.50 14.76 9.80 456 292 7.9 79 667 1.18
South Pond 2/4/09 12:13 4.91 14.70 9.89 455 291 7.9 77 668 1.18



December 2008 - November 2009

Club II Stormwater Treatment Area
Vertical Profiles in South and North Ponds

Diss. O2   

(% sat.)
ORP     
(mv)

Temp.  
(°C)

pH      
(s.u.)

Cond. 
(µmho/cm)

TDS    
(mg/l)Site Date Time Depth    

(m)
Secchi   

(m)
Diss. O2   

(mg/l)
South Pond 2/9/09 11:54 0.25 15.37 10.58 451 289 12.2 122 722 0.59
South Pond 2/9/09 11:56 0.50 15.29 10.68 450 288 12.4 123 720 0.59
South Pond 2/9/09 11:57 1.00 14.90 10.65 453 290 12.1 120 717 0.59
South Pond 2/9/09 11:58 1.50 14.20 10.41 454 291 10.7 104 708 0.59
South Pond 2/9/09 11:59 2.00 13.97 10.13 455 291 9.3 91 699 0.59
South Pond 2/9/09 12:00 2.50 13.85 10.05 456 292 8.7 85 696 0.59
South Pond 2/9/09 12:01 3.00 13.79 10.01 457 292 8.3 81 696 0.59
South Pond 2/9/09 12:02 3.50 13.72 9.93 458 293 7.9 76 692 0.59
South Pond 2/9/09 12:03 4.00 13.71 9.90 458 293 7.8 75 690 0.59
South Pond 2/9/09 12:04 4.50 13.72 9.92 458 293 7.7 74 690 0.59
South Pond 2/9/09 12:05 5.00 13.72 9.88 458 293 7.6 73 689 0.59
South Pond 2/9/09 12:07 5.50 13.79 9.87 457 293 6.7 65 687 0.59

South Pond 3/12/09 13:43 0.25 23.37 8.69 478 306 9.7 114 289 0.67
South Pond 3/12/09 13:44 0.50 23.18 8.68 478 306 10.2 119 287 0.67
South Pond 3/12/09 13:45 1.00 22.83 8.65 478 306 9.9 116 285 0.67
South Pond 3/12/09 13:46 1.50 19.51 8.26 478 306 7.3 81 279 0.67
South Pond 3/12/09 13:47 2.00 18.57 8.18 478 306 6.6 70 278 0.67
South Pond 3/12/09 13:48 2.50 17.27 7.91 477 306 5.1 53 273 0.67
South Pond 3/12/09 13:49 3.00 16.47 7.68 478 306 3.5 36 268 0.67
South Pond 3/12/09 13:50 3.50 16.14 7.50 479 307 1.6 16 265 0.67
South Pond 3/12/09 13:51 4.00 16.06 7.48 479 307 1.1 11 265 0.67
South Pond 3/12/09 13:51 4.50 16.06 7.46 480 307 0.9 9 264 0.67
South Pond 3/12/09 13:52 5.00 16.02 7.45 480 307 0.7 7 264 0.67
South Pond 3/12/09 13:52 5.50 16.02 7.45 480 307 0.7 7 263 0.67
South Pond 3/12/09 13:55 5.73 16.01 7.50 481 308 0.6 6 119 0.67

South Pond 3/30/09 8:46 0.25 21.00 8.42 478 306 8.5 96 492 0.85
South Pond 3/30/09 8:46 0.50 21.01 8.41 477 305 8.1 91 490 0.85
South Pond 3/30/09 8:47 1.00 21.01 8.37 476 305 8.1 91 487 0.85
South Pond 3/30/09 8:48 1.50 21.01 8.35 476 305 7.9 89 486 0.85
South Pond 3/30/09 8:49 2.00 21.01 8.33 477 305 7.9 89 484 0.85
South Pond 3/30/09 8:50 2.50 21.01 8.32 477 305 8.0 89 484 0.85
South Pond 3/30/09 8:51 3.00 21.01 8.31 477 305 7.9 88 482 0.85
South Pond 3/30/09 8:52 3.50 21.00 8.31 476 305 7.8 88 480 0.85
South Pond 3/30/09 8:53 4.00 19.04 7.27 479 307 0.6 6 72 0.85
South Pond 3/30/09 8:54 4.50 17.16 7.14 481 308 0.2 2 3 0.85
South Pond 3/30/09 8:55 5.00 16.74 7.12 484 310 0.2 2 -12 0.85
South Pond 3/30/09 8:55 5.30 16.71 7.13 485 310 0.2 2 -22 0.85

0.25 18.20 8.81 467 299 10.1 107 544
0.50 18.16 9.04 466 299 9.8 104 546
1.00 17.94 9.15 467 299 9.7 103 547
1.50 17.06 9.04 467 299 8.6 89 542
2.00 16.74 9.00 468 300 8.0 83 539
2.50 16.41 8.91 469 300 7.3 75 535
3.00 16.16 8.87 469 300 6.6 67 533
3.50 16.04 8.84 469 300 6.1 62 532
4.00 15.74 8.69 470 301 4.8 47 473
4.50 15.47 8.69 471 301 4.6 46 463
5.00 15.40 8.70 471 301 4.5 45 461
5.50 15.52 8.54 473 303 3.8 37 411
6.00 15.86 9.02 462 296 5.3 53 438

0.87



December 2008 - November 2009

Club II Stormwater Treatment Area
Vertical Profiles in South and North Ponds

Diss. O2   

(% sat.)
ORP     
(mv)

Temp.  
(°C)

pH      
(s.u.)

Cond. 
(µmho/cm)

TDS    
(mg/l)Site Date Time Depth    

(m)
Secchi   

(m)
Diss. O2   

(mg/l)
South Pond 4/7/09 8:57 0.25 21.00 8.47 477 305 7.6 86 252 0.71
South Pond 4/7/09 8:58 0.50 21.01 8.45 476 305 7.7 86 279 0.71
South Pond 4/7/09 8:59 1.00 21.01 8.43 476 305 7.7 87 297 0.71
South Pond 4/7/09 9:00 1.50 21.01 8.41 476 305 7.6 86 306 0.71
South Pond 4/7/09 9:01 2.00 21.02 8.39 476 305 7.9 89 313 0.71
South Pond 4/7/09 9:02 2.50 21.01 8.37 476 305 7.7 86 318 0.71
South Pond 4/7/09 9:03 3.00 21.01 8.34 477 305 7.6 86 322 0.71
South Pond 4/7/09 9:04 3.50 21.00 8.32 477 305 7.6 86 323 0.71
South Pond 4/7/09 9:05 4.00 19.26 7.31 481 308 0.7 7 44 0.71
South Pond 4/7/09 9:05 4.50 17.03 7.14 482 308 0.4 5 -15 0.71
South Pond 4/7/09 9:06 5.00 16.73 7.12 484 310 0.3 3 -26 0.71
South Pond 4/7/09 9:07 5.49 16.69 7.12 485 311 0.3 3 -33 0.71

South Pond 4/13/09 8:31 0.25 22.66 8.97 464 297 11.9 138 412 0.52
South Pond 4/13/09 8:31 0.50 22.66 8.96 464 297 11.7 136 412 0.52
South Pond 4/13/09 8:33 1.00 22.65 8.95 464 297 11.5 133 411 0.52
South Pond 4/13/09 8:34 1.50 22.63 8.93 464 297 11.5 133 410 0.52
South Pond 4/13/09 8:35 2.00 22.51 8.85 466 298 10.6 123 407 0.52
South Pond 4/13/09 8:36 2.50 21.41 7.95 477 305 5.3 60 374 0.52
South Pond 4/13/09 8:37 3.00 20.24 7.63 479 307 3.1 34 365 0.52
South Pond 4/13/09 8:38 3.50 19.89 7.52 480 307 1.6 18 361 0.52
South Pond 4/13/09 8:38 4.00 19.75 7.45 481 308 0.6 7 359 0.52
South Pond 4/13/09 8:39 4.50 19.57 7.43 482 309 0.3 3 212 0.52
South Pond 4/13/09 8:40 5.00 18.89 7.28 493 316 0.3 4 56 0.52
South Pond 4/13/09 8:40 5.50 18.38 7.22 501 321 0.2 2 18 0.52
South Pond 4/13/09 8:42 5.74 18.01 7.21 509 326 0.3 3 -33 0.52

South Pond 4/23/09 9:04 0.25 22.92 8.67 468 300 8.5 100 453 0.46
South Pond 4/23/09 9:05 0.50 22.94 8.63 469 300 8.7 102 441 0.46
South Pond 4/23/09 9:05 1.00 22.91 8.61 469 300 8.4 98 424 0.46
South Pond 4/23/09 9:06 1.50 22.87 8.57 468 300 7.9 92 395 0.46
South Pond 4/23/09 9:07 2.00 22.84 8.55 469 300 8.0 93 389 0.46
South Pond 4/23/09 9:08 2.50 22.82 8.51 470 301 7.8 91 398 0.46
South Pond 4/23/09 9:10 3.00 22.38 7.99 474 303 4.7 55 388 0.46
South Pond 4/23/09 9:11 3.50 22.04 7.50 476 305 1.7 19 357 0.46
South Pond 4/23/09 9:11 4.00 21.16 7.32 479 306 0.5 6 120 0.46
South Pond 4/23/09 9:12 4.50 19.88 7.18 489 313 0.3 4 -10 0.46
South Pond 4/23/09 9:13 5.00 19.36 7.14 497 318 0.3 3 -53 0.46
South Pond 4/23/09 9:13 5.50 19.05 7.12 500 320 0.3 3 -75 0.46
South Pond 4/23/09 9:14 6.00 18.85 7.10 505 323 0.3 3 -90 0.46
South Pond 4/23/09 9:15 6.50 18.71 7.09 507 325 0.2 2 -100 0.46
South Pond 4/23/09 9:15 7.00 18.57 7.06 517 331 0.2 2 -111 0.46
South Pond 4/23/09 9:16 7.12 18.56 7.06 519 332 0.2 2 -117 0.46

South Pond 4/30/09 9:04 0.25 24.56 8.47 473 303 8.1 97 535 0.69
South Pond 4/30/09 9:05 0.50 24.57 8.44 473 303 7.6 92 534 0.69
South Pond 4/30/09 9:06 1.00 24.56 8.40 473 303 7.8 94 533 0.69
South Pond 4/30/09 9:07 1.50 24.55 8.36 473 303 7.5 90 532 0.69
South Pond 4/30/09 9:08 2.00 24.55 8.33 474 303 7.8 94 531 0.69
South Pond 4/30/09 9:08 2.50 24.55 8.31 473 303 7.1 86 532 0.69
South Pond 4/30/09 9:09 3.00 24.50 8.19 474 303 6.6 79 529 0.69
South Pond 4/30/09 9:10 3.50 23.59 7.33 478 306 0.8 9 468 0.69
South Pond 4/30/09 9:11 4.00 21.69 7.25 478 306 0.5 6 149 0.69
South Pond 4/30/09 9:12 4.50 20.31 7.13 490 313 0.4 4 0 0.69
South Pond 4/30/09 9:12 5.00 19.49 7.06 500 320 0.3 4 -22 0.69
South Pond 4/30/09 9:13 5.50 19.24 7.04 504 323 0.3 3 -41 0.69
South Pond 4/30/09 9:13 5.52 19.27 7.05 504 322 0.3 3 -50 0.69



December 2008 - November 2009

Club II Stormwater Treatment Area
Vertical Profiles in South and North Ponds

Diss. O2   

(% sat.)
ORP     
(mv)

Temp.  
(°C)

pH      
(s.u.)

Cond. 
(µmho/cm)

TDS    
(mg/l)Site Date Time Depth    

(m)
Secchi   

(m)
Diss. O2   

(mg/l)
South Pond 5/7/09 8:36 0.25 26.82 8.65 478 306 8.3 103 364 0.55
South Pond 5/7/09 8:37 0.50 26.82 8.65 477 306 8.0 100 358 0.55
South Pond 5/7/09 8:38 1.00 26.83 8.60 477 305 8.1 102 352 0.55
South Pond 5/7/09 8:39 1.50 26.80 8.58 477 306 8.1 101 351 0.55
South Pond 5/7/09 8:40 2.00 26.69 8.54 478 306 7.5 94 320 0.55
South Pond 5/7/09 8:41 2.50 25.92 7.93 482 308 4.7 57 277 0.55
South Pond 5/7/09 8:42 3.00 25.01 7.39 482 309 0.7 8 258 0.55
South Pond 5/7/09 8:42 3.50 23.24 7.30 482 308 0.5 6 -32 0.55
South Pond 5/7/09 8:43 4.00 21.65 7.22 486 311 0.4 4 -78 0.55
South Pond 5/7/09 8:43 4.50 20.29 7.13 499 319 0.3 4 -98 0.55
South Pond 5/7/09 8:44 5.00 19.82 7.11 505 323 0.3 3 -108 0.55
South Pond 5/7/09 8:44 5.50 19.69 7.10 507 324 0.3 3 -112 0.55
South Pond 5/7/09 8:45 6.00 19.51 7.09 510 326 0.2 3 -116 0.55
South Pond 5/7/09 8:47 6.27 19.41 7.09 513 328 0.3 3 -126 0.55

South Pond 5/14/09 7:47 0.25 27.63 8.79 450 288 10.3 131 353 0.23
South Pond 5/14/09 7:48 0.50 27.63 8.79 449 287 10.4 132 350 0.23
South Pond 5/14/09 7:49 1.00 27.63 8.75 449 287 10.0 127 349 0.23
South Pond 5/14/09 7:50 1.50 27.64 8.69 450 288 10.1 128 346 0.23
South Pond 5/14/09 7:51 2.00 27.43 8.33 463 296 7.0 89 329 0.23
South Pond 5/14/09 7:52 2.50 26.35 7.37 487 312 0.7 9 230 0.23
South Pond 5/14/09 7:53 3.00 25.01 7.28 487 312 0.4 5 12 0.23
South Pond 5/14/09 7:54 3.50 23.54 7.22 487 311 0.3 4 -30 0.23
South Pond 5/14/09 7:54 4.00 21.45 7.09 500 320 0.3 4 -62 0.23
South Pond 5/14/09 7:55 4.50 20.84 7.05 504 322 0.2 2 -74 0.23
South Pond 5/14/09 7:55 5.00 20.29 7.03 509 326 0.2 2 -83 0.23
South Pond 5/14/09 7:57 5.45 20.04 7.06 511 327 0.2 2 -99 0.23

0.25 24.27 8.67 468 300 9.1 109 395
0.50 24.27 8.65 468 300 9.0 108 395
1.00 24.27 8.62 468 299 8.9 107 394
1.50 24.25 8.59 468 300 8.8 105 390
2.00 24.17 8.50 471 301 8.1 97 382
2.50 23.68 8.07 477 306 5.5 65 355
3.00 23.03 7.80 479 307 3.8 44 312
3.50 22.22 7.53 480 307 2.1 24 241
4.00 20.83 7.27 484 310 0.5 6 89
4.50 19.65 7.18 491 314 0.3 4 2
5.00 19.10 7.12 498 319 0.3 3 -39
5.50 18.85 7.11 501 321 0.2 3 -57
6.00 18.91 7.11 507 324 0.3 3 -72

0.53



December 2008 - November 2009

Club II Stormwater Treatment Area
Vertical Profiles in South and North Ponds

Diss. O2   

(% sat.)
ORP     
(mv)

Temp.  
(°C)

pH      
(s.u.)

Cond. 
(µmho/cm)

TDS    
(mg/l)Site Date Time Depth    

(m)
Secchi   

(m)
Diss. O2   

(mg/l)
South Pond 6/1/09 8:59 0.25 27.75 9.41 371 237 12.2 156 401 0.14
South Pond 6/1/09 9:00 0.50 27.68 9.36 372 238 11.6 147 394 0.14
South Pond 6/1/09 9:01 1.00 27.60 9.28 373 239 10.6 135 389 0.14
South Pond 6/1/09 9:02 1.50 27.16 8.79 380 243 7.2 91 374 0.14
South Pond 6/1/09 9:03 2.00 26.06 7.45 392 251 1.9 23 337 0.14
South Pond 6/1/09 9:04 2.50 25.01 7.20 396 253 0.8 9 305 0.14
South Pond 6/1/09 9:05 3.00 24.11 7.18 405 259 0.6 7 220 0.14
South Pond 6/1/09 9:05 3.50 23.67 7.17 411 263 0.5 6 103 0.14
South Pond 6/1/09 9:06 4.00 23.12 7.17 426 273 0.4 5 52 0.14
South Pond 6/1/09 9:07 4.50 22.64 7.15 445 285 0.4 4 33 0.14
South Pond 6/1/09 9:07 5.00 22.10 7.13 464 297 0.3 4 22 0.14
South Pond 6/1/09 9:08 5.50 21.89 7.13 471 302 0.3 3 15 0.14
South Pond 6/1/09 9:08 6.00 21.75 7.13 475 304 0.3 3 13 0.14
South Pond 6/1/09 9:09 6.50 21.52 7.14 483 309 0.2 3 5 0.14
South Pond 6/1/09 9:09 6.91 21.43 7.16 485 311 0.2 2 -2 0.14

South Pond 6/23/09 8:20 0.25 31.32 8.61 362 232 5.0 68 402 0.29
South Pond 6/23/09 8:21 0.50 31.34 8.60 362 232 4.8 65 396 0.29
South Pond 6/23/09 8:22 1.00 31.34 8.55 362 232 4.6 62 391 0.29
South Pond 6/23/09 8:23 1.50 30.62 7.68 364 233 0.9 11 294 0.29
South Pond 6/23/09 8:23 2.00 28.67 7.40 361 231 0.5 6 27 0.29
South Pond 6/23/09 8:24 2.50 26.66 7.32 397 254 0.4 5 -14 0.29
South Pond 6/23/09 8:24 3.00 24.60 7.18 429 275 0.3 4 -42 0.29
South Pond 6/23/09 8:25 3.50 23.67 7.15 446 285 0.3 3 -52 0.29
South Pond 6/23/09 8:26 4.00 22.91 7.15 462 295 0.2 3 -63 0.29
South Pond 6/23/09 8:26 4.50 22.56 7.15 468 300 0.2 3 -70 0.29
South Pond 6/23/09 8:27 5.00 22.25 7.16 475 304 0.2 2 -77 0.29
South Pond 6/23/09 8:27 5.50 22.14 7.17 477 305 0.2 2 -80 0.29
South Pond 6/23/09 8:27 6.00 22.09 7.17 481 308 0.2 2 -83 0.29
South Pond 6/23/09 8:28 6.33 22.06 7.10 483 309 0.2 2 -88 0.29

South Pond 6/30/09 7:44 0.25 29.74 7.71 373 239 4.2 55 352 0.47
South Pond 6/30/09 7:45 0.50 29.76 7.69 373 239 4.0 53 348 0.47
South Pond 6/30/09 7:46 1.00 29.80 7.66 373 239 3.9 51 345 0.47
South Pond 6/30/09 7:47 1.50 29.75 7.62 372 238 3.7 49 343 0.47
South Pond 6/30/09 7:47 2.00 29.76 7.59 372 238 3.7 48 342 0.47
South Pond 6/30/09 7:48 2.50 28.53 7.16 388 248 0.5 6 24 0.47
South Pond 6/30/09 7:48 3.00 25.04 7.06 430 275 0.3 3 -1 0.47
South Pond 6/30/09 7:49 3.50 23.44 7.03 453 290 0.2 3 -9 0.47
South Pond 6/30/09 7:50 4.00 22.84 7.02 465 298 0.3 3 -16 0.47
South Pond 6/30/09 7:50 4.50 22.53 7.04 471 301 0.3 4 -20 0.47
South Pond 6/30/09 7:51 5.00 22.28 7.05 475 304 0.1 2 -28 0.47
South Pond 6/30/09 7:51 5.50 22.11 7.06 480 307 0.2 2 -34 0.47
South Pond 6/30/09 7:52 6.00 22.06 7.08 482 308 0.3 3 -42 0.47
South Pond 6/30/09 7:52 6.50 22.01 7.09 483 309 0.1 2 -50 0.47
South Pond 6/30/09 7:53 6.60 22.01 7.08 484 310 0.3 3 -62 0.47

South Pond 7/8/09 8:18 0.25 29.12 8.24 375 240 6.2 80 302 0.29
South Pond 7/8/09 8:19 0.50 29.14 8.24 375 240 6.1 80 289 0.29
South Pond 7/8/09 8:19 1.00 29.15 8.21 375 240 6.1 80 299 0.29
South Pond 7/8/09 8:20 1.50 29.14 8.17 375 240 6.0 78 296 0.29
South Pond 7/8/09 8:21 2.00 29.14 8.16 375 240 5.8 76 303 0.29
South Pond 7/8/09 8:22 2.50 28.98 7.45 378 242 1.6 21 251 0.29
South Pond 7/8/09 8:23 3.00 26.96 7.09 402 257 0.4 5 -14 0.29
South Pond 7/8/09 8:23 3.50 24.75 7.07 446 285 0.3 4 -44 0.29
South Pond 7/8/09 8:24 4.00 23.00 7.06 470 301 0.3 3 -58 0.29
South Pond 7/8/09 8:24 4.50 22.55 7.05 476 305 0.3 3 -63 0.29
South Pond 7/8/09 8:25 5.00 22.35 7.07 480 307 0.2 2 -71 0.29
South Pond 7/8/09 8:25 5.50 22.18 7.08 484 310 0.2 2 -75 0.29
South Pond 7/8/09 8:26 6.00 22.11 7.09 487 312 0.3 3 -80 0.29
South Pond 7/8/09 8:26 6.39 22.09 7.08 491 314 0.1 2 -84 0.29



December 2008 - November 2009

Club II Stormwater Treatment Area
Vertical Profiles in South and North Ponds

Diss. O2   

(% sat.)
ORP     
(mv)

Temp.  
(°C)

pH      
(s.u.)

Cond. 
(µmho/cm)

TDS    
(mg/l)Site Date Time Depth    

(m)
Secchi   

(m)
Diss. O2   

(mg/l)
South Pond 7/14/09 9:40 0.25 29.47 9.19 364 233 10.7 141 360 0.42
South Pond 7/14/09 9:41 0.50 29.40 9.18 363 232 10.3 135 356 0.42
South Pond 7/14/09 9:42 1.00 29.31 9.13 364 233 9.8 128 354 0.42
South Pond 7/14/09 9:43 1.50 29.30 9.06 364 233 8.9 117 352 0.42
South Pond 7/14/09 9:44 2.00 28.89 8.37 371 238 6.0 78 335 0.42
South Pond 7/14/09 9:45 2.50 28.28 7.52 379 242 2.6 33 317 0.42
South Pond 7/14/09 9:45 3.00 27.42 7.19 390 250 0.4 5 -34 0.42
South Pond 7/14/09 9:46 3.50 25.44 7.10 442 283 0.3 4 -77 0.42
South Pond 7/14/09 9:46 4.00 24.02 7.11 463 296 0.3 3 -89 0.42
South Pond 7/14/09 9:47 4.50 22.94 7.11 476 305 0.3 3 -97 0.42
South Pond 7/14/09 9:47 5.00 22.47 7.13 482 308 0.2 3 -101 0.42
South Pond 7/14/09 9:48 5.50 22.35 7.15 484 309 0.2 3 -106 0.42
South Pond 7/14/09 9:48 6.00 22.27 7.16 486 311 0.2 3 -110 0.42
South Pond 7/14/09 9:49 6.50 22.21 7.16 487 312 0.2 2 -114 0.42
South Pond 7/14/09 9:50 7.00 22.13 7.16 489 313 0.2 2 -116 0.42
South Pond 7/14/09 9:50 7.15 22.15 7.14 498 319 0.2 2 -118 0.42

South Pond 7/21/09 8:22 0.25 29.16 7.86 377 241 2.5 33 334 0.54
South Pond 7/21/09 8:23 0.50 29.15 7.86 377 241 2.3 29 330 0.54
South Pond 7/21/09 8:24 1.00 29.17 7.85 376 241 2.2 28 327 0.54
South Pond 7/21/09 8:24 1.50 29.18 7.81 376 240 2.2 29 325 0.54
South Pond 7/21/09 8:25 2.00 29.11 7.65 376 241 1.1 14 318 0.54
South Pond 7/21/09 8:26 2.50 28.58 7.28 382 244 0.3 4 30 0.54
South Pond 7/21/09 8:26 3.00 27.06 7.13 399 255 0.3 4 -43 0.54
South Pond 7/21/09 8:27 3.50 25.80 7.10 429 275 0.3 4 -75 0.54
South Pond 7/21/09 8:28 4.00 23.73 7.07 474 303 0.2 3 -93 0.54
South Pond 7/21/09 8:28 4.50 22.97 7.08 483 309 0.2 3 -99 0.54
South Pond 7/21/09 8:29 5.00 22.70 7.10 486 311 0.2 2 -104 0.54
South Pond 7/21/09 8:29 5.50 22.56 7.11 488 312 0.2 3 -108 0.54
South Pond 7/21/09 8:30 6.00 22.45 7.13 490 314 0.3 3 -111 0.54
South Pond 7/21/09 8:31 6.50 22.40 7.13 491 314 0.1 2 -113 0.54
South Pond 7/21/09 8:32 6.89 22.37 7.15 492 315 0.2 2 -120 0.54

South Pond 8/3/09 8:18 0.25 30.61 8.19 375 240 7.3 98 339 0.74
South Pond 8/3/09 8:18 0.50 30.67 8.18 374 240 7.1 96 335 0.74
South Pond 8/3/09 8:19 1.00 30.69 8.18 374 239 7.1 95 332 0.74
South Pond 8/3/09 8:20 1.50 30.77 8.16 373 239 7.1 96 331 0.74
South Pond 8/3/09 8:21 2.00 30.53 7.66 375 240 4.7 63 318 0.74
South Pond 8/3/09 8:22 2.50 29.60 7.16 376 241 0.4 6 302 0.74
South Pond 8/3/09 8:22 3.00 28.96 7.12 378 242 0.3 4 134 0.74
South Pond 8/3/09 8:23 3.50 26.81 7.06 426 272 0.3 4 -30 0.74
South Pond 8/3/09 8:23 4.00 25.29 7.05 459 294 0.2 2 -62 0.74
South Pond 8/3/09 8:24 4.50 23.64 7.06 482 308 0.3 3 -80 0.74
South Pond 8/3/09 8:25 5.00 23.16 7.09 488 312 0.3 3 -90 0.74
South Pond 8/3/09 8:25 5.50 23.01 7.11 490 314 0.3 3 -97 0.74
South Pond 8/3/09 8:25 6.00 22.90 7.12 492 315 0.2 3 -101 0.74
South Pond 8/3/09 8:26 6.50 22.84 7.13 493 316 0.2 2 -104 0.74
South Pond 8/3/09 8:27 6.97 22.80 7.14 494 316 0.2 2 -112 0.74

South Pond 8/11/09 8:20 0.25 31.05 7.72 370 237 5.1 68 327 1.62
South Pond 8/11/09 8:21 0.50 31.05 7.71 369 236 5.0 67 325 1.62
South Pond 8/11/09 8:22 1.00 31.09 7.70 369 236 4.8 65 323 1.62
South Pond 8/11/09 8:23 1.50 31.08 7.67 369 236 4.8 65 298 1.62
South Pond 8/11/09 8:24 2.00 30.77 7.33 370 237 2.3 31 224 1.62
South Pond 8/11/09 8:24 2.50 30.21 7.12 368 236 0.4 6 210 1.62
South Pond 8/11/09 8:25 3.00 29.39 7.10 372 238 0.3 4 144 1.62
South Pond 8/11/09 8:25 3.50 27.19 7.03 408 261 0.3 3 29 1.62
South Pond 8/11/09 8:26 4.00 24.96 7.04 459 294 0.2 2 -47 1.62
South Pond 8/11/09 8:27 4.50 23.62 7.08 475 304 0.2 2 -60 1.62
South Pond 8/11/09 8:27 5.00 23.22 7.10 480 307 0.3 3 -73 1.62
South Pond 8/11/09 8:28 5.50 23.12 7.11 481 308 0.3 3 -83 1.62
South Pond 8/11/09 8:29 6.00 23.03 7.12 482 309 0.2 3 -93 1.62
South Pond 8/11/09 8:29 6.50 22.91 7.12 485 311 0.1 1 -97 1.62
South Pond 8/11/09 8:30 7.00 22.80 7.12 488 312 0.1 1 -104 1.62
South Pond 8/11/09 8:31 7.42 22.73 7.12 492 315 0.1 2 -116 1.62



December 2008 - November 2009

Club II Stormwater Treatment Area
Vertical Profiles in South and North Ponds

Diss. O2   

(% sat.)
ORP     
(mv)

Temp.  
(°C)

pH      
(s.u.)

Cond. 
(µmho/cm)

TDS    
(mg/l)Site Date Time Depth    

(m)
Secchi   

(m)
Diss. O2   

(mg/l)
South Pond 8/20/09 7:50 0.25 29.94 7.65 374 239 4.5 59 353 1.51
South Pond 8/20/09 7:51 0.50 29.98 7.63 374 239 4.4 59 351 1.51
South Pond 8/20/09 7:52 1.00 29.99 7.62 374 239 4.3 57 350 1.51
South Pond 8/20/09 7:53 1.50 29.99 7.60 374 239 4.2 56 349 1.51
South Pond 8/20/09 7:54 2.00 30.00 7.58 374 240 4.1 55 350 1.51
South Pond 8/20/09 7:55 2.50 30.00 7.57 374 239 4.1 55 348 1.51
South Pond 8/20/09 7:56 3.00 30.00 7.59 375 240 4.1 55 348 1.51
South Pond 8/20/09 7:57 3.50 28.14 7.08 409 262 0.5 6 39 1.51
South Pond 8/20/09 7:58 4.00 26.03 7.07 453 290 0.3 3 -70 1.51
South Pond 8/20/09 7:59 4.50 23.93 7.08 477 305 0.2 3 -100 1.51
South Pond 8/20/09 7:59 5.00 23.42 7.09 481 308 0.2 2 -108 1.51
South Pond 8/20/09 8:00 5.50 23.22 7.11 483 309 0.2 2 -114 1.51
South Pond 8/20/09 8:01 6.00 23.04 7.11 487 311 0.2 2 -118 1.51
South Pond 8/20/09 8:02 6.36 23.02 7.13 485 310 0.2 2 -123 1.51

South Pond 9/9/09 8:56 0.25 29.53 8.16 384 246 5.7 75 464 1.39
South Pond 9/9/09 8:57 0.50 29.51 8.13 384 246 5.6 74 422 1.39
South Pond 9/9/09 8:58 1.00 29.52 8.11 384 246 5.5 73 380 1.39
South Pond 9/9/09 8:59 1.50 29.52 8.05 384 246 5.5 72 366 1.39
South Pond 9/9/09 9:00 2.00 29.52 8.03 384 246 5.5 72 336 1.39
South Pond 9/9/09 9:00 2.50 29.54 8.04 384 246 5.5 73 343 1.39
South Pond 9/9/09 9:02 3.00 29.29 7.33 387 248 1.5 19 346 1.39
South Pond 9/9/09 9:03 3.50 28.38 7.19 394 252 0.6 8 204 1.39
South Pond 9/9/09 9:03 4.00 27.15 7.05 437 280 0.4 5 54 1.39
South Pond 9/9/09 9:04 4.50 25.17 7.08 488 312 0.4 4 -31 1.39
South Pond 9/9/09 9:05 5.00 23.91 7.10 500 320 0.3 4 -49 1.39
South Pond 9/9/09 9:05 5.50 23.50 7.11 504 323 0.3 3 -57 1.39
South Pond 9/9/09 9:06 6.00 23.31 7.12 508 325 0.3 3 -65 1.39
South Pond 9/9/09 9:07 6.50 23.07 7.13 511 327 0.3 3 -70 1.39
South Pond 9/9/09 9:07 7.00 22.92 7.14 514 329 0.2 3 -75 1.39
South Pond 9/9/09 9:08 7.38 22.82 7.11 525 336 0.2 2 -84 1.39

South Pond 9/18/09 9:37 0.25 29.62 8.08 383 245 6.1 80 286 1.53
South Pond 9/18/09 9:38 0.50 29.61 8.07 383 245 5.8 76 283 1.53
South Pond 9/18/09 9:39 1.00 29.63 7.99 382 245 5.9 77 281 1.53
South Pond 9/18/09 9:40 1.50 29.62 7.98 383 245 5.8 76 281 1.53
South Pond 9/18/09 9:41 2.00 29.58 7.83 383 245 5.1 67 274 1.53
South Pond 9/18/09 9:42 2.50 29.33 7.50 385 246 3.8 50 265 1.53
South Pond 9/18/09 9:43 3.00 29.02 7.28 386 247 1.8 23 257 1.53
South Pond 9/18/09 9:43 3.50 28.76 7.19 389 249 0.6 7 250 1.53
South Pond 9/18/09 9:44 4.00 27.68 6.99 420 268 0.2 3 14 1.53
South Pond 9/18/09 9:44 4.50 26.09 6.93 470 301 0.1 2 -118 1.53
South Pond 9/18/09 9:45 5.00 24.29 6.95 497 318 0.2 2 -133 1.53
South Pond 9/18/09 9:46 5.50 23.60 6.96 505 323 0.1 1 -137 1.53
South Pond 9/18/09 9:47 5.67 23.44 6.97 511 327 0.1 1 -141 1.53

South Pond 9/22/09 11:17 0.25 30.68 8.31 389 249 8.1 109 280 1.63
South Pond 9/22/09 11:17 0.50 30.67 8.33 388 249 7.9 106 278 1.63
South Pond 9/22/09 11:18 1.00 30.50 8.27 388 248 7.3 98 282 1.63
South Pond 9/22/09 11:19 1.50 30.35 8.23 388 248 7.4 99 275 1.63
South Pond 9/22/09 11:20 2.00 30.30 8.17 388 248 7.0 93 273 1.63
South Pond 9/22/09 11:21 2.50 30.19 7.97 389 249 6.1 81 266 1.63
South Pond 9/22/09 11:21 3.00 29.65 7.41 391 250 3.0 40 248 1.63
South Pond 9/22/09 11:22 3.50 29.03 7.17 395 253 0.3 4 217 1.63
South Pond 9/22/09 11:23 4.00 27.73 6.97 423 271 0.2 3 174 1.63
South Pond 9/22/09 11:23 4.50 25.98 6.91 484 310 0.1 2 -134 1.63
South Pond 9/22/09 11:24 5.00 24.46 6.91 507 325 0.1 2 -150 1.63
South Pond 9/22/09 11:25 5.50 23.76 6.92 516 330 0.2 2 -154 1.63
South Pond 9/22/09 11:26 5.76 23.69 6.93 517 331 0.1 1 -155 1.63



December 2008 - November 2009

Club II Stormwater Treatment Area
Vertical Profiles in South and North Ponds

Diss. O2   

(% sat.)
ORP     
(mv)

Temp.  
(°C)

pH      
(s.u.)

Cond. 
(µmho/cm)

TDS    
(mg/l)Site Date Time Depth    

(m)
Secchi   

(m)
Diss. O2   

(mg/l)
South Pond 9/28/09 8:48 0.25 29.15 8.28 389 249 7.5 97 277 1.03
South Pond 9/28/09 8:49 0.50 29.14 8.25 388 248 7.2 95 295 1.03
South Pond 9/28/09 8:50 1.00 29.13 8.25 388 249 7.1 92 301 1.03
South Pond 9/28/09 8:51 1.50 29.16 8.24 388 248 7.0 91 302 1.03
South Pond 9/28/09 8:52 2.00 29.16 8.22 388 249 7.0 92 304 1.03
South Pond 9/28/09 8:53 2.50 29.15 8.22 389 249 7.0 91 305 1.03
South Pond 9/28/09 8:54 3.00 29.18 8.23 388 249 6.8 89 305 1.03
South Pond 9/28/09 8:55 3.50 29.17 8.23 389 249 7.0 91 306 1.03
South Pond 9/28/09 8:56 4.00 27.84 6.91 420 269 0.5 6 -2 1.03
South Pond 9/28/09 8:57 4.50 26.16 6.80 484 310 0.3 4 -102 1.03
South Pond 9/28/09 8:58 5.00 24.62 6.80 514 329 0.1 2 -127 1.03
South Pond 9/28/09 8:58 5.50 23.87 6.79 526 337 0.2 2 -135 1.03
South Pond 9/28/09 8:59 6.00 23.56 6.80 531 340 0.2 2 -143 1.03
South Pond 9/28/09 9:00 6.50 23.30 6.80 537 344 0.2 3 -147 1.03
South Pond 9/28/09 9:01 6.95 23.03 6.79 544 348 0.2 2 -152 1.03

0.25 29.78 8.26 376 240 6.5 86 344
0.50 29.78 8.25 376 240 6.3 83 339
1.00 29.76 8.22 375 240 6.1 80 335
1.50 29.66 8.08 376 241 5.4 71 322
2.00 29.35 7.80 378 242 4.2 55 288
2.50 28.77 7.50 383 245 2.6 34 227
3.00 27.74 7.30 395 253 1.5 20 144
3.50 26.48 7.20 418 268 0.9 11 66
4.00 25.10 7.05 448 287 0.3 3 -16
4.50 23.91 7.04 475 304 0.3 3 -72
5.00 23.17 7.05 487 312 0.2 2 -84
5.50 22.87 7.06 492 315 0.2 2 -90
6.00 22.75 7.07 494 316 0.2 2 -95

0.89



December 2008 - November 2009

Club II Stormwater Treatment Area
Vertical Profiles in South and North Ponds

Diss. O2   

(% sat.)
ORP     
(mv)

Temp.  
(°C)

pH      
(s.u.)

Cond. 
(µmho/cm)

TDS    
(mg/l)Site Date Time Depth    

(m)
Secchi   

(m)
Diss. O2   

(mg/l)
South Pond 10/5/09 10:03 0.25 27.99 8.32 396 253 8.5 108 349 0.65
South Pond 10/5/09 10:04 0.50 28.01 8.29 397 254 8.4 108 344 0.65
South Pond 10/5/09 10:05 1.00 27.99 8.27 397 254 8.1 104 343 0.65
South Pond 10/5/09 10:06 1.50 27.98 8.24 398 255 8.0 103 340 0.65
South Pond 10/5/09 10:07 2.00 27.96 8.22 399 255 7.8 100 338 0.65
South Pond 10/5/09 10:08 2.50 27.92 8.16 400 256 7.6 97 334 0.65
South Pond 10/5/09 10:09 3.00 27.66 7.61 404 259 4.2 54 320 0.65
South Pond 10/5/09 10:10 3.50 27.47 7.38 406 260 2.2 27 313 0.65
South Pond 10/5/09 10:11 4.00 27.22 7.23 410 263 0.4 5 164 0.65
South Pond 10/5/09 10:12 4.50 26.58 6.96 454 290 0.2 3 -78 0.65
South Pond 10/5/09 10:12 5.00 24.94 6.85 519 332 0.2 2 -117 0.65
South Pond 10/5/09 10:13 5.50 24.14 6.84 531 340 0.2 2 -128 0.65
South Pond 10/5/09 10:14 5.98 23.60 6.83 541 346 0.3 4 -137 0.65

South Pond 10/12/09 9:16 0.25 29.38 8.92 382 245 8.3 109 621 1.05
South Pond 10/12/09 9:18 0.50 29.42 8.90 382 245 8.6 112 609 1.05
South Pond 10/12/09 9:19 1.00 29.43 8.90 383 245 8.4 111 598 1.05
South Pond 10/12/09 9:20 1.50 29.43 8.83 384 246 9.0 118 594 1.05
South Pond 10/12/09 9:21 2.00 29.36 8.68 385 246 7.7 100 590 1.05
South Pond 10/12/09 9:21 2.50 28.27 7.40 398 255 2.7 35 582 1.05
South Pond 10/12/09 9:22 3.00 27.90 7.22 400 256 0.5 6 583 1.05
South Pond 10/12/09 9:23 3.50 27.62 7.19 403 258 0.2 3 532 1.05
South Pond 10/12/09 9:24 4.00 27.01 7.16 414 265 0.2 2 53 1.05
South Pond 10/12/09 9:24 4.50 26.21 6.97 460 295 0.2 3 -105 1.05
South Pond 10/12/09 9:25 5.00 25.09 6.88 504 323 0.3 3 -147 1.05
South Pond 10/12/09 9:25 5.50 24.42 6.86 528 338 0.2 2 -161 1.05
South Pond 10/12/09 9:26 6.00 23.85 6.84 543 348 0.3 3 -167 1.05
South Pond 10/12/09 9:26 6.35 23.60 6.85 548 350 0.1 1 -172 1.05

South Pond 10/19/09 9:37 0.25 23.94 7.14 428 274 1.0 13 51 0.51
South Pond 10/19/09 9:37 0.50 23.97 7.14 429 274 0.8 10 -20 0.51
South Pond 10/19/09 9:38 1.00 23.95 7.13 428 274 0.6 8 -6 0.51
South Pond 10/19/09 9:39 1.50 23.95 7.11 428 274 0.4 5 -20 0.51
South Pond 10/19/09 9:39 2.00 23.97 7.08 428 274 0.4 5 -50 0.51
South Pond 10/19/09 9:40 2.50 23.98 7.10 428 274 0.6 7 -55 0.51
South Pond 10/19/09 9:41 3.00 23.97 7.11 429 275 0.3 4 -56 0.51
South Pond 10/19/09 9:41 3.50 23.98 7.12 429 274 0.5 6 -57 0.51
South Pond 10/19/09 9:42 4.00 23.97 7.13 429 275 0.5 5 -55 0.51
South Pond 10/19/09 9:42 4.50 23.97 7.14 429 274 0.4 5 -59 0.51
South Pond 10/19/09 9:43 5.00 23.97 7.14 429 275 0.4 5 -60 0.51
South Pond 10/19/09 9:43 5.50 23.93 7.16 427 273 0.5 5 -50 0.51
South Pond 10/19/09 9:43 6.00 23.92 7.16 427 273 0.4 4 -43 0.51
South Pond 10/19/09 9:44 6.50 23.91 7.17 426 273 0.4 4 -42 0.51
South Pond 10/19/09 9:44 6.93 23.78 6.79 534 342 0.4 5 -126 0.51

South Pond 10/27/09 8:42 0.25 25.69 8.66 413 264 11.5 141 487 1.10
South Pond 10/27/09 8:43 0.50 25.70 8.65 413 264 11.5 141 484 1.10
South Pond 10/27/09 8:45 1.00 25.66 8.62 414 265 11.2 137 479 1.10
South Pond 10/27/09 8:46 1.50 24.65 7.87 422 270 7.0 85 459 1.10
South Pond 10/27/09 8:47 2.00 24.31 7.35 425 272 2.2 27 446 1.10
South Pond 10/27/09 8:47 2.50 24.11 7.25 427 273 0.4 5 430 1.10
South Pond 10/27/09 8:48 3.00 23.88 7.26 428 274 0.3 4 399 1.10
South Pond 10/27/09 8:48 3.50 23.65 7.26 428 274 0.2 2 309 1.10
South Pond 10/27/09 8:49 4.00 23.54 7.27 428 274 0.2 3 166 1.10
South Pond 10/27/09 8:49 4.50 23.47 7.25 430 275 0.2 2 38 1.10
South Pond 10/27/09 8:50 5.00 23.43 7.25 431 276 0.2 2 3 1.10
South Pond 10/27/09 8:51 5.46 23.41 7.24 432 277 0.3 3 -21 1.10



December 2008 - November 2009

Club II Stormwater Treatment Area
Vertical Profiles in South and North Ponds
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(% sat.)
ORP     
(mv)
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pH      
(s.u.)

Cond. 
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(m)
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Diss. O2   

(mg/l)
South Pond 11/5/09 10:02 0.25 23.56 7.30 442 283 2.0 23 475 1.55
South Pond 11/5/09 10:03 0.50 23.57 7.31 442 283 1.9 22 469 1.55
South Pond 11/5/09 10:04 1.00 23.56 7.31 441 282 1.6 18 465 1.55
South Pond 11/5/09 10:04 1.50 23.55 7.31 441 282 1.6 18 462 1.55
South Pond 11/5/09 10:05 2.00 23.54 7.30 441 282 1.5 18 458 1.55
South Pond 11/5/09 10:06 2.50 23.51 7.30 442 283 1.4 17 454 1.55
South Pond 11/5/09 10:07 3.00 23.50 7.31 442 283 1.2 14 453 1.55
South Pond 11/5/09 10:08 3.50 23.49 7.31 442 283 1.4 16 451 1.55
South Pond 11/5/09 10:08 4.00 23.50 7.31 442 283 1.3 16 449 1.55
South Pond 11/5/09 10:09 4.50 23.49 7.32 442 283 1.2 14 447 1.55
South Pond 11/5/09 10:10 5.00 23.50 7.31 442 283 1.3 15 382 1.55
South Pond 11/5/09 10:10 5.50 23.47 7.28 445 284 1.0 12 144 1.55
South Pond 11/5/09 10:11 6.00 23.46 7.22 444 284 0.8 9 36 1.55
South Pond 11/5/09 10:12 6.50 23.45 7.21 446 285 0.6 7 -22 1.55
South Pond 11/5/09 10:12 7.00 23.38 7.05 452 289 0.3 2 -124 1.55
South Pond 11/5/09 10:13 7.25 23.36 6.87 482 308 0.2 2 -142 1.55

South Pond 11/10/09 9:01 0.25 22.86 7.55 444 284 5.7 67 377 1.58
South Pond 11/10/09 9:01 0.50 22.86 7.55 444 284 5.4 63 371 1.58
South Pond 11/10/09 9:02 1.00 22.85 7.54 444 284 5.3 61 367 1.58
South Pond 11/10/09 9:03 1.50 22.86 7.55 444 284 5.2 61 365 1.58
South Pond 11/10/09 9:04 2.00 22.85 7.55 444 284 5.2 61 363 1.58
South Pond 11/10/09 9:05 2.50 22.85 7.55 444 284 5.2 61 360 1.58
South Pond 11/10/09 9:06 3.00 22.86 7.55 444 284 5.1 60 359 1.58
South Pond 11/10/09 9:06 3.50 22.86 7.55 444 284 5.0 58 358 1.58
South Pond 11/10/09 9:07 4.00 22.85 7.53 444 284 4.7 55 356 1.58
South Pond 11/10/09 9:08 4.50 22.85 7.54 444 284 4.7 55 355 1.58
South Pond 11/10/09 9:09 5.00 22.84 7.53 444 284 4.8 56 354 1.58
South Pond 11/10/09 9:10 5.50 22.83 7.53 444 284 4.8 56 349 1.58
South Pond 11/10/09 9:13 5.74 22.84 6.98 532 340 0.6 7 -51 1.58

South Pond 11/17/09 10:20 0.25 21.36 7.87 432 276 7.7 87 463 1.51
South Pond 11/17/09 10:21 0.50 21.37 7.86 432 276 7.5 85 460 1.51
South Pond 11/17/09 10:22 1.00 21.36 7.86 431 276 7.5 85 458 1.51
South Pond 11/17/09 10:23 1.50 21.35 7.84 431 276 7.3 83 456 1.51
South Pond 11/17/09 10:24 2.00 21.33 7.82 431 276 7.1 80 454 1.51
South Pond 11/17/09 10:25 2.50 21.32 7.81 431 276 6.9 78 453 1.51
South Pond 11/17/09 10:26 3.00 21.31 7.81 431 276 6.8 77 453 1.51
South Pond 11/17/09 10:26 3.50 21.28 7.76 432 276 6.8 77 450 1.51
South Pond 11/17/09 10:27 4.00 21.23 7.64 432 277 5.7 64 448 1.51
South Pond 11/17/09 10:28 4.50 21.20 7.59 432 277 5.2 58 447 1.51
South Pond 11/17/09 10:29 5.00 21.17 7.55 433 277 4.5 50 447 1.51
South Pond 11/17/09 10:30 5.50 21.16 7.54 433 277 4.4 50 447 1.51
South Pond 11/17/09 10:31 6.00 21.16 7.54 433 277 4.4 50 446 1.51
South Pond 11/17/09 10:31 6.50 21.15 7.55 433 277 4.5 50 439 1.51
South Pond 11/17/09 10:32 7.00 21.16 7.54 433 277 4.4 49 414 1.51
South Pond 11/17/09 10:35 7.15 21.16 7.45 438 280 4.2 48 278 1.51

South Pond 12/3/09 11:19 0.25 20.95 7.58 436 279 8.1 91 484 2.07
South Pond 12/3/09 11:20 0.50 20.93 7.58 436 279 7.2 80 486 2.07
South Pond 12/3/09 11:21 1.00 20.89 7.59 437 280 6.7 75 487 2.07
South Pond 12/3/09 11:21 1.50 20.83 7.59 438 280 6.5 72 489 2.07
South Pond 12/3/09 11:22 2.00 20.69 7.56 438 280 6.0 67 488 2.07
South Pond 12/3/09 11:23 2.50 20.63 7.55 439 281 5.5 62 490 2.07
South Pond 12/3/09 11:23 3.00 20.60 7.55 438 281 5.2 58 491 2.07
South Pond 12/3/09 11:24 3.50 20.53 7.53 439 281 4.9 54 492 2.07
South Pond 12/3/09 11:25 4.00 20.37 7.50 440 281 4.2 47 492 2.07
South Pond 12/3/09 11:25 4.50 20.20 7.46 440 282 3.6 40 492 2.07
South Pond 12/3/09 11:26 5.00 20.10 7.42 440 281 2.9 32 490 2.07
South Pond 12/3/09 11:27 5.50 20.06 7.41 439 281 2.8 31 489 2.07
South Pond 12/3/09 11:27 5.66 20.05 7.41 440 282 2.6 29 372 2.07



December 2008 - November 2009

Club II Stormwater Treatment Area
Vertical Profiles in South and North Ponds
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South Pond 12/7/09 11:20 0.25 19.01 7.60 432 277 6.4 69 519 1.84
South Pond 12/7/09 11:21 0.50 18.97 7.60 433 277 6.2 67 518 1.84
South Pond 12/7/09 11:21 1.00 18.90 7.60 432 276 5.9 64 519 1.84
South Pond 12/7/09 11:22 1.50 18.89 7.60 431 276 5.8 62 519 1.84
South Pond 12/7/09 11:22 2.00 18.86 7.60 432 277 5.7 62 519 1.84
South Pond 12/7/09 11:23 2.50 18.84 7.61 432 277 5.8 62 519 1.84
South Pond 12/7/09 11:23 3.00 18.83 7.61 432 276 5.7 61 520 1.84
South Pond 12/7/09 11:24 3.50 18.83 7.61 431 276 5.6 61 520 1.84
South Pond 12/7/09 11:24 4.00 18.83 7.62 433 277 5.6 61 521 1.84
South Pond 12/7/09 11:25 4.50 18.82 7.62 433 277 5.6 60 521 1.84
South Pond 12/7/09 11:25 5.00 18.82 7.61 433 277 5.6 60 521 1.84
South Pond 12/7/09 11:26 5.52 18.81 7.57 433 277 5.1 55 372 1.84

South Pond 12/14/09 11:52 0.25 20.39 7.12 434 278 6.9 77 530
South Pond 12/14/09 11:53 0.50 20.34 7.11 434 278 6.8 75 528
South Pond 12/14/09 11:54 1.00 20.31 7.16 433 277 6.6 73 526
South Pond 12/14/09 11:55 1.50 20.20 7.20 433 277 6.6 73 526
South Pond 12/14/09 11:56 2.00 20.16 7.17 433 277 6.2 68 525
South Pond 12/14/09 11:56 2.50 20.07 7.18 434 278 6.1 68 523
South Pond 12/14/09 11:57 3.00 19.70 7.15 434 278 6.2 68 523
South Pond 12/14/09 11:58 3.50 19.50 7.14 434 278 5.5 60 522
South Pond 12/14/09 11:59 4.00 19.33 7.14 434 278 5.6 61 522
South Pond 12/14/09 12:00 4.50 19.24 7.12 434 278 5.3 58 521
South Pond 12/14/09 12:01 5.00 19.23 7.13 434 278 5.0 54 522
South Pond 12/14/09 12:02 5.50 19.23 7.13 435 278 5.0 54 522
South Pond 12/14/09 12:02 6.00 19.22 7.15 434 278 4.7 51 523
South Pond 12/14/09 12:03 6.50 19.21 7.14 435 279 5.0 54 522
South Pond 12/14/09 12:05 6.65 19.22 7.14 435 278 4.5 48 503

South Pond 12/23/09 12:09 0.25 17.65 7.86 435 279 7.1 75 498
South Pond 12/23/09 12:10 0.50 17.65 7.88 435 279 6.9 73 498
South Pond 12/23/09 12:11 1.00 17.61 7.88 435 279 6.8 71 496
South Pond 12/23/09 12:12 1.50 17.38 7.87 435 278 6.6 69 495
South Pond 12/23/09 12:13 2.00 17.35 7.88 435 278 6.3 66 496
South Pond 12/23/09 12:14 2.50 17.33 7.89 435 278 6.7 70 497
South Pond 12/23/09 12:15 3.00 17.33 7.89 435 278 6.6 69 496
South Pond 12/23/09 12:16 3.50 17.32 7.89 435 278 6.4 67 496
South Pond 12/23/09 12:17 4.00 17.32 7.90 435 278 6.5 68 495
South Pond 12/23/09 12:18 4.50 17.31 7.90 435 278 6.4 67 495
South Pond 12/23/09 12:18 5.00 17.32 7.90 435 278 6.3 65 495
South Pond 12/23/09 12:20 5.50 17.31 7.90 435 279 6.5 68 493
South Pond 12/23/09 12:22 6.00 17.31 7.89 433 277 6.6 69 458
South Pond 12/23/09 12:23 6.06 17.31 7.88 433 277 6.6 69 458



December 2008 - November 2009

Club II Stormwater Treatment Area
Vertical Profiles in South and North Ponds

Diss. O2   

(% sat.)
ORP     
(mv)

Temp.  
(°C)

pH      
(s.u.)

Cond. 
(µmho/cm)

TDS    
(mg/l)Site Date Time Depth    

(m)
Secchi   

(m)
Diss. O2   

(mg/l)
South Pond 12/29/09 12:11 0.25 16.25 7.70 436 279 7.6 78 427
South Pond 12/29/09 12:12 0.50 16.27 7.70 436 279 7.2 74 427
South Pond 12/29/09 12:13 1.00 16.26 7.70 436 279 7.2 73 428
South Pond 12/29/09 12:14 1.50 16.25 7.70 437 279 7.1 73 428
South Pond 12/29/09 12:14 2.00 16.24 7.70 436 279 6.9 70 428
South Pond 12/29/09 12:15 2.50 16.22 7.73 437 280 6.9 71 430
South Pond 12/29/09 12:16 3.00 16.21 7.71 437 280 6.9 71 428
South Pond 12/29/09 12:17 3.50 16.20 7.71 437 280 6.9 70 429
South Pond 12/29/09 12:17 4.00 16.19 7.73 437 280 6.9 71 429
South Pond 12/29/09 12:18 4.50 16.17 7.72 437 280 7.0 71 430
South Pond 12/29/09 12:19 5.00 16.16 7.72 437 279 6.8 70 430
South Pond 12/29/09 12:19 5.50 16.13 7.73 437 279 6.7 68 430
South Pond 12/29/09 12:20 5.59 16.14 7.75 437 280 6.9 71 427

0.25 22.42 7.80 426 273 6.7 78 440
0.50 22.42 7.80 426 273 6.5 76 431
1.00 22.40 7.80 426 273 6.3 73 430
1.50 22.28 7.73 427 273 5.9 68 426
2.00 22.22 7.66 427 273 5.2 60 421
2.50 22.09 7.54 429 275 4.7 53 418
3.00 21.98 7.48 429 275 4.1 45 414
3.50 21.89 7.45 430 275 3.8 42 401
4.00 21.78 7.43 431 276 3.5 38 337
4.50 21.63 7.38 439 281 3.3 36 292
5.00 21.38 7.36 448 287 3.2 35 277
5.50 21.24 7.35 452 289 3.1 34 241
6.00 21.16 7.28 466 298 2.8 30 186
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C.2   Water Quality Characteristics 
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APPENDIX  D 

 

CHEMICAL  CHARACTERISTICS 

OF  INFLOW  AND  OUTFLOW  SAMPLES 

 

 

D.1   Main Channel (Site 1) 

D.2   Brisson Avenue Drainage Swale (Site 2) 

D.3   Miscellaneous Inputs to the South Pond 

D.4   Bulk Precipitation 

D.5   Pond Outflow (Site 3) 
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D.1   Main Channel (Site 1) 
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D.2   Brisson Avenue Drainage Swale (Site 2) 
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D.3   Miscellaneous Inputs to the South Pond 
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APPENDIX  E 

 

QUALITY  ASSURANCE  DATA  

 



pH s.u. 08-3258 Site 1 F.D. 12/05/08 12/05/08 12/08/08 6.00 6.12 6.10 0.1 1.4 0-2
pH s.u. 08-3262 Site 3 12/01/08 - 12/05/08 12/08/08 12/08/08 8.09 8.10 8.10 0.0 0.1 0-2
pH s.u. 08-3492 South Pond Bottom 12/29/09 12/29/08 12/23/08 7.58 7.60 7.59 0.0 0.2 0-2
pH s.u. 09-0034 Site 1 F.D. 12/29/08 - 01/07/09 01/07/09 01/12/09 6.67 6.65 6.66 0.0 0.2 0-2
pH s.u. 09-0100 Site 3 01/07/09 - 01/13/09 01/13/09 01/14/09 7.99 8.03 8.01 0.0 0.4 0-2
pH s.u. 09-0221 Site 3 01/13/09 - 01/22/09 01/23/09 01/26/09 7.91 7.93 7.92 0.0 0.2 0-2
pH s.u. 09-0256 Site 3 01/23/09 - 01/28/09 01/28/09 01/29/09 8.08 8.05 8.07 0.0 0.3 0-2
pH s.u. 09-0311 Site 1 01/28/09 - 02/02/09 02/02/09 02/03/09 6.73 6.72 6.73 0.0 0.1 0-2
pH s.u. 09-0385 Rain 02/02/09 02/09/09 02/10/09 5.90 5.89 5.90 0.0 0.1 0-2
pH s.u. 09-0564 Site 3 02/09/09 - 02/18/09 02/18/09 02/20/09 8.22 8.21 8.22 0.0 0.1 0-2
pH s.u. 09-0899 Site #1 03/02/09 - 03/11/09 03/11/09 03/12/09 7.13 7.15 7.14 0.0 0.2 0-2
pH s.u. 09-0908 North Pond Bottom 03/12/09 03/12/09 03/16/09 7.61 7.63 7.62 0.0 0.2 0-2
pH s.u. 09-1179 North Pond Middle 03/30/09 03/30/09 04/13/09 7.90 7.92 7.91 0.0 0.2 0-2
pH s.u. 09-1681 Site 2A 05/19/09 05/19/09 05/20/09 7.11 7.12 7.12 0.0 0.1 0-2
pH s.u. 09-1733 Rain 05/22/09 - 05/25/09 05/26/09 05/27/09 5.50 5.52 5.51 0.0 0.3 0-2
pH s.u. 09-1784 Site 1 05/26/09 - 06/01/09 06/01/09 06/03/09 6.98 7.00 6.99 0.0 0.2 0-2
pH s.u. 09-1888 Rain 06/01/09 - 06/09/09 06/09/09 06/17/09 5.32 5.31 5.32 0.0 0.1 0-2
pH s.u. 09-2113 North Bottom 07/08/09 07/08/09 07/13/09 6.94 6.96 6.95 0.0 0.2 0-2
pH s.u. 09-2196 Rain 07/08/09 - 07/12/09 07/14/09 07/15/09 5.88 5.90 5.89 0.0 0.2 0-2
pH s.u. 09-2400 Site #3 SB 08/03/09 08/03/09 08/04/09 6.79 6.82 6.81 0.0 0.3 0-2
pH s.u. 09-2518 Site #1 08/03/09-08/11/09 08/11/09 08/12/09 6.65 6.66 6.66 0.0 0.1 0-2
pH s.u. 09-2825 Rain 08/20/08-08/25/08 08/28/09 08/28/09 5.19 5.23 5.21 0.0 0.5 0-2
pH s.u. 09-2974 Rain Equipment Blank 09/04/09 09/04/09 09/04/09 5.70 5.73 5.72 0.0 0.4 0-2
pH s.u. 09-3019 FCEB 09/09/09 09/09/09 09/10/09 5.58 5.60 5.59 0.0 0.3 0-2
pH s.u. 09-3276 Site #3 / Outflow 09/09/09-09/18/09 09/18/09 09/18/09 7.41 7.44 7.43 0.0 0.3 0-2
pH s.u. 09-3632 Site #1 10/05/09 - 10/12/09 10/12/09 10/14/09 6.72 6.70 6.71 0.0 0.2 0-2
pH s.u. 09-3725 Site #3 10/12/09 - 10/19/09 10/20/09 10/20/09 7.30 7.29 7.30 0.0 0.1 0-2
pH s.u. 09-3887 Rain Equipment Blank 11/05/09 11/05/09 11/05/09 5.00 5.01 5.01 0.0 0.1 0-2
pH s.u. 09-3915 North - Bottom 11/10/09 11/10/09 11/13/09 7.40 7.41 7.41 0.0 0.1 0-2
pH s.u. 09-4198 Rain Field Dup 12/4 - 12/7/09 12/07/09 12/16/09 5.51 5.52 5.52 0.0 0.1 0-2
pH s.u. 09-4282 North Pond Bottom 12/14/09 12/14/09 12/18/09 7.73 7.70 7.72 0.0 0.3 0-2
pH s.u. 10-0877 Site #3 4/8- 4/14/10 04/14/10 04/16/10 7.49 7.51 7.50 0.0 0.2 0-2
pH s.u. 10-0646 Rain Field Dup 3/11 - 3/13/10 03/13/10 03/23/10 5.71 5.72 5.72 0.0 0.1 0-2
pH s.u. 10-0581 Site #7 3/12/10 03/12/10 03/18/10 6.68 6.67 6.68 0.0 0.1 0-2
pH s.u. 10-1128 Site #3 5/7 - 5/13/10 05/13/10 05/17/10 7.66 7.68 7.67 0.0 0.2 0-2
pH s.u. 10-0022 Rain 1/5/10 01/05/10 01/11/10 5.71 5.71 5.71 0.0 0.0 0-2
pH s.u. 10-0076 Site #1 1/5 - 1/19/10 01/19/10 01/22/10 6.53 6.52 6.53 0.0 0.1 0-2
pH s.u. 10-1360 Site #1 5/27 - 6/8/10 06/09/10 06/09/10 6.34 6.37 6.36 0.0 0.3 0-2
pH s.u. 10-0531 Site #3 Blank 3/10/10 03/10/10 03/15/10 5.72 5.73 5.73 0.0 0.1 0-2
pH s.u. 10-2621 Rain Blank 10/5/10 10/06/10 10/06/10 5.68 5.69 5.69 0.0 0.1 0-2
pH s.u. 10-0363 Site #3 Field Dup 2/3 - 2/11/10 02/11/10 02/17/10 7.55 7.56 7.56 0.0 0.1 0-2
pH s.u. 10-0243 Site #1 1/28 - 2/2/10 02/02/10 02/08/10 6.43 6.42 6.43 0.0 0.1 0-2
pH s.u. 10-2832 SP5 10/25/10 10/25/10 11/03/10 7.14 7.10 7.12 0.0 0.4 0-2
pH s.u. 10-1727 Site #3 7/6 - 7/12/10 07/13/10 07/13/10 7.52 7.49 7.51 0.0 0.3 0-2
pH s.u. 10-1197 Site #1 5/13 - 5/20/10 05/20/10 05/24/10 6.33 6.35 6.34 0.0 0.2 0-2
pH s.u. 10-1365 Rain Blank 6/8/10 6/8/10 06/09/10 5.83 5.82 5.83 0.0 0.1 0-2
pH s.u. 10-1637 Rain 6/26 - 7/6/10 07/06/10 07/07/10 5.62 5.60 5.61 0.0 0.3 0-2
pH s.u. 10-1637 Rain  Blank 6/26 - 7/6/10 07/06/10 07/07/10 5.47 5.48 5.48 0.0 0.1 0-2
pH s.u. 10-1200 Rain 5/13 - 5/20/10 05/20/10 05/24/10 6.13 6.15 6.14 0.0 0.2 0-2
pH s.u. 10-1267 Site #3 5/20 - 5/27/10 05/27/10 06/01/10 7.67 7.64 7.66 0.0 0.3 0-2
pH s.u. 10-0524 North Bottom 3/10/10 3/10/10 03/15/10 7.65 7.67 7.66 0.0 0.2 0-2
pH s.u. 10-2600 Rain    9/21 – 9/29/10 09/29/10 10/05/10 5.83 5.82 5.83 0.0 0.1 0-2
pH s.u. 10-1932 Site #3 7/26 - 8/3/10 08/03/10 08/05/10 7.73 7.70 7.72 0.0 0.3 0-2
pH s.u. 10-0914 Rain 4/21/10 4/21/10 04/26/10 6.68 6.70 6.69 0.0 0.2 0-2
pH s.u. 10-2617 Site #1  9/29 – 10/5/10 10/06/10 10/06/10 6.47 6.50 6.49 0.0 0.3 0-2
pH s.u. 10-0751 Rain 3/28 - 3/29/10 03/29/10 04/06/10 5.33 5.35 5.34 0.0 0.3 0-2
pH s.u. 10-0381 Site #1 2/11 - 2/16/10 02/16/10 02/22/10 6.57 6.57 6.57 0.0 0.0 0-2
pH s.u. 10-1081 Rain Blank 5/9/10 5/9/10 05/11/10 5.40 5.40 5.40 0.0 0.0 0-2
pH s.u. 10-2896 South Bottom 10/28/10 10/28/10 11/08/10 6.89 6.91 6.90 0.0 0.2 0-2
pH s.u. 10-2900 North Bottom 10/28/10 10/28/10 11/08/10 6.99 7.02 7.01 0.0 0.3 0-2
pH s.u. 10-2999 South Top 11/8/10 11/8/10 11/10/10 7.58 7.61 7.60 0.0 0.3 0-2
pH s.u. 10-3010 Rain 11/8/10 11/8/10 11/10/10 5.71 5.69 5.70 0.0 0.2 0-2
pH s.u. 11-0580 SP1 02/16/11 02/17/11 02/17/11 7.69 7.73 7.71 0.0 0.4 0-2
pH s.u. 11-0584 SP5 02/16/11 02/17/11 02/17/11 7.81 7.83 7.82 0.0 0.2 0-2

Sample Duplicate Recovery
For Club II Samples Collected From

December 2008 to February 2011
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Sample Duplicate Recovery
For Club II Samples Collected From

December 2008 to February 2011

PARAMETER UNITS SAMPLE ID SAMPLE 
DESCRIPTION DATE COLLECTED DATE 

RECEIVED
DATE 

ANALYZED
REPEAT 

1

ACCEPTANCE 
RANGE        
(% RSD)

REPEAT 
2 MEAN s

% 
RELATIVE 

STD. 
DEVIATION 

(RSD)

Alkalinity mg/l 08-3258 Site 1 F.D. 12/05/08 12/05/08 12/08/08 6.00 6.20 6 0.1 2.3 0-4
Alkalinity mg/l 08-3261 Site 3 12/1 - 12/5/08 12/05/09 12/08/08 15.10 14.70 15 0.3 1.9 0-4
Alkalinity mg/l 08-3488 Site 3 12/23 - 12/29/8 12/29/08 12/29/08 14.90 15.00 15 0.1 0.5 0-4
Alkalinity mg/l 08-3262 Rain Blank 12/05/08 12/08/08 12/08/08 1.0 1.0 1 0.0 0.0 0-4
Alkalinity mg/l 08-3492 South Pond Bottom 12/29/09 12/29/08 01/06/09 102 100 101 1.4 1.4 0-4
Alkalinity mg/l 09-0034 Site 1 F.D. 12/29/08 - 01/07/09 01/07/09 01/12/09 20.0 20.0 20 0.0 0.0 0-4
Alkalinity mg/l 09-0100 Site 3 01/07/09 - 01/13/09 01/13/09 01/14/09 113 113 113 0.0 0.0 0-4
Alkalinity mg/l 09-0221 Site 3 01/13/09 - 01/22/09 01/23/09 01/26/09 116 116 116 0.0 0.0 0-4
Alkalinity mg/l 09-0256 Site 3 01/23/09 - 01/28/09 01/28/09 01/29/09 115 114 115 0.7 0.6 0-4
Alkalinity mg/l 09-0311 Site 1  01/28/09 - 02/02/09 02/02/09 02/03/09 22.8 23.0 23 0.1 0.6 0-4
Alkalinity mg/l 09-0385 Rain 02/02/09 02/09/09 02/10/09 3.2 3.0 3 0.1 2.5 0-4
Alkalinity mg/l 09-0564 Site 3 02/9/09 - 02/18/09 02/18/09 02/20/09 120 119.0 120 0.7 0.6 0-4
Alkalinity mg/l 09-0899 Site #1 03/02/09 - 03/02/09 03/11/09 03/12/09 39.4 39.2 39 0.1 0.4 0-4
Alkalinity mg/l 09-0908 North Pond Bottom 03/12/09 03/12/09 03/16/09 128 127.0 128 0.7 0.6 0-4
Alkalinity mg/l 09-1179 North Pond Middle 03/30/09 03/30/09 04/13/09 128 128.0 128 0.0 0.0 0-4
Alkalinity mg/l 09-1681 Site 2A 05/19/09 05/19/09 05/20/09 31.8 32.0 32 0.1 0.4 0-4
Alkalinity mg/l 09-1733 Rain 05/22/09 - 05/25/09 05/26/09 05/27/09 2.4 2.4 2 0.0 0.0 0-4
Alkalinity mg/l 09-1784 Site 1 05/26/09 - 06/01/09 06/01/09 06/03/09 32.6 33.0 33 0.3 0.9 0-4
Alkalinity mg/l 09-1888 Rain 06/01/09 - 06/09/09 06/09/09 06/17/09 2.6 2.6 3 0.0 0.0 0-4
Alkalinity mg/l 09-2113 North Bottom 07/08/09 07/08/09 07/13/09 160 160 160 0.0 0.0 0-4
Alkalinity mg/l 09-2196 Rain 07/08/09 - 07/12/09 07/14/09 07/15/09 2.8 2.8 3 0.0 0.0 0-4
Alkalinity mg/l 09-2400 Site #3 SB 08/03/09 08/04/09 0.6 0.6 1 0.0 0.0 0-4
Alkalinity mg/l 09-2518 Site #1 08/03/09 - 08/11/09 08/11/09 08/12/09 23.2 23.6 23 0.3 1.2 0-4
Alkalinity mg/l 09-2825 Rain 08/20/08-08/25/08 08/28/09 08/28/09 0.1 0.2 0 0.0 2.9 0-4
Alkalinity mg/l 09-2974 Rain Equipment Blank 09/04/09 09/04/09 09/04/09 0.4 0.4 0 0.0 0.0 0-4
Alkalinity mg/l 09-3019 FCEB 09/09/09 09/09/09 09/10/09 0.6 0.6 1 0.0 0.0 0-4
Alkalinity mg/l 09-3276 Site #3 / Outflow 09/09/09-09/18/09 09/18/09 09/18/09 95.4 98.8 97 2.4 2.5 0-4
Alkalinity mg/l 09-3632 Site #1 10/05/09 - 10/12/09 10/12/09 10/14/09 27.4 26.6 27 0.6 2.1 0-4
Alkalinity mg/l 09-3725 Site #3 10/12/09 - 10/19/09 10/20/09 10/20/09 101 100 101 0.7 0.7 0-4
Alkalinity mg/l 09-3887 Rain Equipment Blank 11/05/09 11/05/09 11/05/09 0.4 0.4 0 0.0 0.0 0-4
Alkalinity mg/l 09-3915 North - Bottom 11/10/09 11/10/09 11/13/09 160 160 160 0.0 0.0 0-4
Alkalinity mg/l 10-0646 Rain Field Dup 3/11 - 3/13/10 03/13/10 03/23/10 2 2 2 0.0 0.0 0-4
Alkalinity mg/l 10-0581 Site #7 03/12/10 03/12/10 03/18/10 29 29 29 0.1 0.5 0-4
Alkalinity mg/l 10-0076 Site #1 1/5 - 1/9/09 01/09/09 01/22/10 19 19 19 0.0 0.0 0-4
Alkalinity mg/l 10-1365 Rain Blank 06/08/10 06/08/10 06/09/10 1 1 1 0.0 0.0 0-4
Alkalinity mg/l 10-2617 Site #1 9/29 – 10/5/10 10/05/10 10/06/10 28 29 29 0.6 2.0 0-4
Alkalinity mg/l 10-2600 Rain   9/21 – 9/29/10 09/29/10 10/05/10 8 8 8 0.1 1.8 0-4
Alkalinity mg/l 10-1197 Site #1 5/13 - 5/20/10 05/20/10 05/24/10 10 10 10 0.1 1.4 0-4
Alkalinity mg/l 10-1360 Site #1 5/27 - 6/8/10 06/08/10 06/09/10 19 20 20 0.3 1.4 0-4
Alkalinity mg/l 10-2621 Rain Blank 10/05/10 10/05/10 10/06/10 0 0 0 0.0 0.0 0-4
Alkalinity mg/l 10-1129 Site #3 5/7 - 5/13/10 05/13/10 05/17/10 95 95 95 0.4 0.4 0-4
Alkalinity mg/l 10-1267 Site #3 5/20 - 5/27/10 05/27/10 06/01/10 97 97 97 0.6 0.6 0-4
Alkalinity mg/l 10-0877 Site #3 4/8 - 4/14/10 04/14/10 04/16/10 91 91 91 0.4 0.5 0-4
Alkalinity mg/l 10-0531 Site #3 Blank 03/10/10 03/10/10 03/15/10 1 1 1 0.0 0.0 0-4
Alkalinity mg/l 10-0381 Site #1 2/11 - 2/16/10 02/16/10 02/22/10 23 22 23 0.1 0.6 0-4
Alkalinity mg/l 10-1637 Rain 6/26 - 7/6/10 07/06/10 07/07/10 3 3 3 0.0 0.0 0-4
Alkalinity mg/l 10-0524 North Middle 03/10/10 03/10/10 03/15/10 125 124 125 0.7 0.6 0-4
Alkalinity mg/l 10-0914 Rain 04/21/10 04/21/10 04/26/10 14 15 15 0.1 1.0 0-4
Alkalinity mg/l 10-1932 Site #3 7/26 - 8/3/10 08/03/10 08/05/10 101 101 101 0.0 0.0 0-4
Alkalinity mg/l 10-0751 Rain 3/28 - 3/29/10 03/29/10 04/06/10 2 2 2 0.0 0.0 0-4
Alkalinity mg/l 10-1082 Rain Blank 05/09/10 05/09/10 05/11/10 0 0 0 0.0 0.0 0-4
Alkalinity mg/l 10-0363 Site #3 Field Dup 2/3 - 2/11/10 02/11/10 02/17/10 112 112 112 0.0 0.0 0-4
Alkalinity mg/l 10-0243 Site #1 1/28 - 2/2/10 02/02/10 02/08/10 22 22 22 0.3 1.3 0-4
Alkalinity mg/l 10-1727 Site #3 7/6 - 7/12/10 07/12/10 07/13/10 93 92 92 0.3 0.3 0-4
Alkalinity mg/l 10-1640 Rain Blank 6/26 - 7/6/10 07/06/10 07/07/10 0 0 0 0.0 0.0 0-4
Alkalinity mg/l 10-0022 Site #3 Blank 01/05/10 01/05/10 01/11/10 1 1 1 0.0 0.0 0-4
Alkalinity mg/l 10-2832 SP5 10/25/10 10/25/10 11/03/10 199 199 199 0.0 0.0 0-4
Alkalinity mg/l 10-2896 South Bottom 10/28/10 10/28/10 11/08/10 117 117 117 0.0 0.0 0-4
Alkalinity mg/l 10-2900 North Bottom 10/28/10 10/28/10 11/08/10 106 107 107 0.7 0.7 0-4
Alkalinity mg/l 10-2999 South Top 11/08/10 11/08/10 11/10/10 107 106 107 0.7 0.7 0-4
Alkalinity mg/l 10-3010 Rain Blank 11/08/10 11/08/10 11/10/10 1 1 1 0.0 0.0 0-4
Alkalinity mg/l 11-0580 SP1 02/16/11 02/16/11 02/17/11 130 129 130 0.7 0.5 0-4
Alkalinity mg/l 11-0584 SP5 02/16/11 02/16/11 02/17/11 128 128 128 0.0 0.0 0-4



Sample Duplicate Recovery
For Club II Samples Collected From

December 2008 to February 2011

PARAMETER UNITS SAMPLE ID SAMPLE 
DESCRIPTION DATE COLLECTED DATE 

RECEIVED
DATE 

ANALYZED
REPEAT 

1

ACCEPTANCE 
RANGE        
(% RSD)

REPEAT 
2 MEAN s

% 
RELATIVE 

STD. 
DEVIATION 

(RSD)

Spec. Cond. μmho/cm 08-3257 Site 1 12/01/08 - 12/05/08 12/08/08 12/10/08 125 124 125 0.7 0.6 0-4
Spec. Cond. μmho/cm 08-3492 South Pond Bottom 12/29/08 12/29/08 12/29/08 442 441 442 0.7 0.2 0-4
Spec. Cond. μmho/cm 09-0039 Rain Equipment Blank 01/07/09 01/07/09 01/13/09 2.2 2.2 2 0.0 0.0 0-4
Spec. Cond. μmho/cm 09-0100 Site 3 01/07/09 - 01/13/09 01/13/09 01/13/09 360 358 359 1.4 0.4 0-4
Spec. Cond. μmho/cm 09-0213 South Pond Middle 01/22/09 01/23/09 02/09/09 441 438 440 2.1 0.5 0-4
Spec. Cond. μmho/cm 09-0221 Site #3 01/13/09 - 01/22/09 01/23/09 02/09/09 414 414 414 0.0 0.0 0-4
Spec. Cond. μmho/cm 09-0256 Site #3 01/23/09-01/28/09 01/28/09 02/09/09 425 426 426 0.7 0.2 0-4
Spec. Cond. μmho/cm 09-0319 Rain Equipment Blank 02/02/09 02/02/09 02/09/09 2.2 2.2 2 0.0 0.0 0-4
Spec. Cond. μmho/cm 09-0385 Rain 02/02/09 02/09/09 02/24/09 30.4 31.4 31 0.7 2.3 0-4
Spec. Cond. μmho/cm 09-0563 Site 1 02/09/09 - 02/13/09 02/18/09 02/24/09 112 114 113 1.4 1.3 0-4
Spec. Cond. μmho/cm 09-0635 Site #3 02/18/09-02/23/09 02/23/09 03/10/09 438 438 438 0.0 0.0 0-4
Spec. Cond. μmho/cm 09-0908 North Pond Bottom 03/12/09 03/12/09 03/27/09 491 489 490 1.4 0.3 0-4
Spec. Cond. μmho/cm 09-1181 North Pond Rain 03/30/09 03/30/09 04/21/09 226 224 225 1.4 0.6 0-4
Spec. Cond. μmho/cm 09-1279 Rain 03/31/09-04/06/09 03/30/09 04/21/09 28.7 28.8 29 0.1 0.2 0-4
Spec. Cond. μmho/cm 09-1418 Rain 04/14/09 04/16/09 04/21/09 37.7 37.7 38 0.0 0.0 0-4
Spec. Cond. μmho/cm 09-1514 North Pond Bottom 04/23/09 04/23/09 05/05/09 502 502 502 0.0 0.0 0-4
Spec. Cond. μmho/cm 09-1593 FCEB 05/07/09 05/07/09 05/12/09 2.2 2.0 2 0.1 3.7 0-4
Spec. Cond. μmho/cm 09-1684 Rain Field Dup 05/18/09 - 05/19/09 05/19/09 05/26/09 22.3 22.4 22 0.1 0.3 0-4
Spec. Cond. μmho/cm 09-1719 Site 3 05/19/09 - 05/21/09 05/21/09 05/26/09 416 415 416 0.7 0.2 0-4
Spec. Cond. μmho/cm 09-1724 Site 2 05/22/09 05/22/09 05/26/09 175 174 175 0.7 0.4 0-4
Spec. Cond. μmho/cm 09-1733 Rain 05/22/09 - 05/25/09 05/26/09 06/19/09 10.1 10.2 10 0.1 0.7 0-4
Spec. Cond. μmho/cm 09-1779 South Pond Bottom 06/01/09 06/01/09 06/19/09 453 454 454 0.7 0.2 0-4
Spec. Cond. μmho/cm 09-1789 Rain 05/26/09 - 05/29/09 06/01/09 06/19/09 11.9 12.1 12 0.1 1.2 0-4
Spec. Cond. μmho/cm 09-1884 Site 1 06/09/09 06/09/09 06/23/09 134 134 134 0.0 0.0 0-4
Spec. Cond. μmho/cm 09-1973 Site 3 06/09/09 - 06/17/09 06/17/09 06/23/09 11.4 11.4 11 0.0 0.0 0-4
Spec. Cond. μmho/cm 09-2114 Site #1 / Inflow 06/30/09 - 07/08/09 07/08/09 07/27/09 137 136 137 0.7 0.5 0-4
Spec. Cond. μmho/cm 09-2398 Site #3 / Outflow F.D. 07/28/09 - 08/03/09 08/03/09 08/10/09 359 359 359 0.0 0.0 0-4
Spec. Cond. μmho/cm 09-3432 Site #3 / Outflow 09/22/09-09/28/09 09/28/09 10/06/09 376 379 378 2.1 0.6 0-4
Spec. Cond. μmho/cm 10-1634 Site #1 6/26 - 7/6/10 07/06/10 07/15/10 133 131 132 1.4 1.1 0-4
Spec. Cond. μmho/cm 10-1721 South Pond Btm 07/12/10 07/12/10 07/15/10 472 471 472 0.7 0.1 0-4
Spec. Cond. μmho/cm 10-1929 North Top 08/03/10 08/03/10 08/13/10 412 410 411 1.4 0.3 0-4
Spec. Cond. μmho/cm 10-2057 Rain 8/10 - 8/16/10 08/16/10 08/27/10 47 47 47 0.1 0.3 0-4
Spec. Cond. μmho/cm 10-2298 Rain 8/31 - 9/7/10 09/07/10 09/21/10 58 58 58 0.2 0.4 0-4
Spec. Cond. μmho/cm 10-2359 Site #1 9/7 - 9/13/10 09/13/10 10/08/10 100 99 100 0.6 0.6 0-4
Spec. Cond. μmho/cm 10-2600 Rain 9/21- 9/29/10 09/29/10 10/14/10 45 45 45 0.2 0.5 0-4
Spec. Cond. μmho/cm 10-2610 South Top F.D. 09/30/10 09/30/10 10/14/10 350 351 351 0.7 0.2 0-4
Spec. Cond. μmho/cm 10-2832 SP5 10/25/10 10/25/10 11/16/10 559 556 558 2.1 0.4 0-4
Spec. Cond. μmho/cm 10-2900 North Bottom 10/28/10 10/28/10 11/16/10 535 537 536 1.4 0.3 0-4
Spec. Cond. μmho/cm 10-3000 South Top F.D. 11/08/10 11/08/10 11/30/10 394 393 394 0.7 0.2 0-4
Spec. Cond. μmho/cm 11-0584 SP5 02/16/11 02/16/11 02/17/11 383 383 383 0.0 0.0 0-4



Sample Duplicate Recovery
For Club II Samples Collected From

December 2008 to February 2011

PARAMETER UNITS SAMPLE ID SAMPLE 
DESCRIPTION DATE COLLECTED DATE 

RECEIVED
DATE 

ANALYZED
REPEAT 

1

ACCEPTANCE 
RANGE        
(% RSD)

REPEAT 
2 MEAN s

% 
RELATIVE 

STD. 
DEVIATION 

(RSD)

Turbidity NTU 08-3258 Site 1 F.D. 12/01/08 - 12/05/08 12/08/08 12/08/08 4.1 4.0 4.1 0.1 1.7 0-4
Turbidity NTU 08-3492 South Pond Bottom 12/29/08 12/29/08 12/29/08 6.1 5.9 6.0 0.1 2.4 0-4
Turbidity NTU 09-0100 Site 3 01/07/09 - 01/13/09 01/13/09 01/13/09 16.3 16.2 16.3 0.1 0.4 0-4
Turbidity NTU 09-0220 Site 1 01/13/09 - 01/22/09 01/23/09 01/23/09 7.4 7.5 7.5 0.1 0.9 0-4
Turbidity NTU 09-0256 Site 3 01/23/09 - 01/28/09 01/28/09 01/29/09 22.2 21.8 22.0 0.3 1.3 0-4
Turbidity NTU 09-0312 Site 1 F.D. 02/02/09 02/02/09 02/03/09 10.8 10.9 10.9 0.1 0.7 0-4
Turbidity NTU 09-0319 Rain Blank 02/02/09 02/02/09 02/03/09 0.1 0.1 0.1 0.0 0.0 0-4
Turbidity NTU 09-0385 Rain   02/02/09 02/09/09 02/10/09 1.7 1.7 1.7 0.0 0.0 0-4
Turbidity NTU 09-0564 Site 3 02/09/09 - 02/18/09 02/18/09 02/19/09 26.0 26.2 26.1 0.1 0.5 0-4
Turbidity NTU 09-0635 Site #3 02/18/09 - 02/23/09 02/23/09 02/23/09 24.0 24.3 24.2 0.2 0.9 0-4
Turbidity NTU 09-0899 Site #1 03/02/09 - 03/11/09 03/11/09 03/12/09 14.4 14.3 14.4 0.1 0.5 0-4
Turbidity NTU 09-0908 North Pond Bottom 03/12/09 03/12/09 03/13/09 7.0 6.9 7.0 0.1 1.0 0-4
Turbidity NTU 09-1181 Rain 03/30/09 03/30/09 04/09/09 3.2 3.2 3.2 0.0 0.0 0-4
Turbidity NTU 09-1275 Site 1 03/30/09 - 04/07/09 03/30/09 04/09/09 10.8 10.9 10.9 0.1 0.7 0-4
Turbidity NTU 09-1681 Site 2A 05/19/09 05/19/09 05/20/09 10.8 10.7 10.8 0.1 0.7 0-4
Turbidity NTU 09-1724 Site 2 05/22/09 05/22/09 05/24/09 9.3 9.2 9.3 0.1 0.8 0-4
Turbidity NTU 09-1733 Rain 05/22/09 - 05/25/09 05/26/09 05/27/09 0.8 0.8 0.8 0.0 0.0 0-4
Turbidity NTU 09-1784 Site 1 Inflow 05/26/09 - 06/01/09 06/01/09 06/02/09 3.7 3.8 3.8 0.1 1.9 0-4
Turbidity NTU 09-1973 Rain 06/09/09 - 06/17/09 06/17/09 06/18/09 2.1 2.0 2.1 0.1 3.4 0-4
Turbidity NTU 09-2114 Site #1 06/30/09 - 07/08/09 07/08/09 07/10/09 17.6 17.4 17.5 0.1 0.8 0-4
Turbidity NTU 09-2196 Rain 07/08/09 - 07/14/09 07/14/09 07/15/09 3.9 3.8 3.9 0.1 1.8 0-4
Turbidity NTU 09-3633 Site #3 10/12/09 10/12/09 10/14/09 23.5 22.9 23.2 0.4 1.8 0-4
Turbidity NTU 09-4081 Rain 11/25/09 11/30/09 12/02/09 3.0 3.0 3.0 0.0 0.0 0-4
Turbidity NTU 09-2402 Rain Equipment Blank 08/03/09 08/03/09 08/05/09 0.1 0.1 0.1 0.0 0.0 0-4
Turbidity NTU 09-2714 Rain 08/13/09-08/18/09 08/21/09 08/21/09 2.1 2.0 2.1 0.1 3.4 0-4
Turbidity NTU 09-2825 Rain 08/20/08-08/25/08 08/28/09 08/28/09 1.9 2.0 2.0 0.1 3.6 0-4
Turbidity NTU 09-3019 FCEB 09/09/09 09/09/09 09/11/09 0.1 0.1 0.1 0.0 0.0 0-4
Turbidity NTU 09-4284 Site #3 12/14/09 12/14/09 12/16/09 1.0 1.0 1.0 0.0 0.0 0-4
Turbidity NTU 10-0019 Rain 01/01/10 01/01/10 01/06/10 1.1 1.1 1.1 0.0 0.0 0-4
Turbidity NTU 10-0076 Site #1 1/5 - 1/19/10 01/19/10 01/20/10 6.9 6.8 6.9 0.1 1.0 0-4
Turbidity NTU 10-0349 South Bottom 02/11/10 02/11/10 02/12/10 3.4 3.4 3.4 0.0 0.0 0-4
Turbidity NTU 10-0366 Rain 2/5 - 2/9/10 02/09/10 02/12/10 3.9 3.9 3.9 0.0 0.0 0-4
Turbidity NTU 10-0382 Site #3 2/11 - 2/16/10 02/16/10 02/18/10 3.6 3.6 3.6 0.0 0.0 0-4
Turbidity NTU 10-0525 Site #1 2/16 - 3/10/10 03/10/10 03/12/10 12.6 12.5 12.6 0.1 0.6 0-4
Turbidity NTU 10-0734 Rain 03/25/10 03/25/10 03/27/10 5.9 6.0 6.0 0.1 1.2 0-4
Turbidity NTU 10-0843 Site #3 3/29 - 4/8/10 04/08/10 04/09/10 27.6 27.3 27.5 0.2 0.8 0-4
Turbidity NTU 10-0877 Site #3 4/8 - 4/14/10 04/14/10 04/15/10 11.1 11.3 11.2 0.1 1.3 0-4
Turbidity NTU 10-0910 Site #3 4/12 - 4/21/10 04/21/10 04/22/10 2.0 2.0 2.0 0.0 0.0 0-4
Turbidity NTU 10-0914 Rain 04/21/10 04/21/10 04/22/10 3.1 3.1 3.1 0.0 0.0 0-4
Turbidity NTU 10-1082 Rain Blank 05/07/10 05/07/10 05/09/10 0.0 0.0 0.0 0.0 0.0 0-4
Turbidity NTU 10-1129 Site #3 5/7 - 5/13/10 05/13/10 05/14/10 2.2 2.3 2.3 0.1 3.1 0-4
Turbidity NTU 10-1197 Site #1 5/13 - 5/20/10 05/20/10 05/22/10 4.4 4.5 4.5 0.1 1.6 0-4
Turbidity NTU 10-1200 Rain 5/13 - 5/20/10 05/20/10 05/22/10 2.5 2.6 2.6 0.1 2.8 0-4
Turbidity NTU 10-1360 Site #1 5/27 - 6/8/10 06/08/10 06/09/10 19.7 20.1 19.9 0.3 1.4 0-4
Turbidity NTU 10-1365 Rain Blank 06/08/10 06/08/10 06/09/10 0.0 0.0 0.0 0.0 0.0 0-4
Turbidity NTU 10-1637 Rain 6/26 - 7/6/10 07/06/10 07/07/10 1.4 1.4 1.4 0.0 0.0 0-4
Turbidity NTU 10-1640 Rain Equipment Blank 07/06/10 07/06/10 07/07/10 0.3 0.3 0.3 0.0 0.0 0-4
Turbidity NTU 10-1727 Site #3 7/6 - 7/12/10 07/12/10 07/13/10 1.1 1.1 1.1 0.0 0.0 0-4
Turbidity NTU 10-1932 Site #3 7/26 - 8/3/10 08/03/10 08/04/10 1.3 1.3 1.3 0.0 0.0 0-4
Turbidity NTU 10-1935 Rain Equipment Blank 08/03/10 08/03/10 08/04/10 0.0 0.0 0.0 0.0 0.0 0-4
Turbidity NTU 10-2254 Site #3 8/23 - 8/31/10 08/31/10 09/02/10 1.0 1.0 1.0 0.0 0.0 0-4
Turbidity NTU 10-2298 Rain 8/31 - 9/7/10 09/07/10 09/08/10 1.4 1.4 1.4 0.0 0.0 0-4
Turbidity NTU 10-2361 Rain 9/7 - 9/13/10 09/13/10 09/14/10 0.8 0.8 0.8 0.0 0.0 0-4
Turbidity NTU 10-2616 North Bottom 09/30/10 09/30/10 10/03/10 91.1 89.1 90.1 1.4 1.6 0-4
Turbidity NTU 10-3007 Rain 9/27 - 11/8/10 11/08/10 11/09/10 2.6 2.7 2.7 0.1 2.7 0-4



Sample Duplicate Recovery
For Club II Samples Collected From

December 2008 to February 2011

PARAMETER UNITS SAMPLE ID SAMPLE 
DESCRIPTION DATE COLLECTED DATE 

RECEIVED
DATE 

ANALYZED
REPEAT 
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ACCEPTANCE 
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(% RSD)
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(RSD)

TSS mg/l 08-3258 Site 1 F.D. 12/05/08 12/08/08 12/08/08 6.0 6.2 6.1 0.1 2.3 0-5
TSS mg/l 08-3261 Site 3 12/01/08 - 12/05/08 12/08/08 12/08/08 15.1 14.7 14.9 0.3 1.9 0-5
TSS mg/l 08-3488 Site 3 12/23/08 - 12/29/08 12/29/08 12/29/08 14.9 15.0 15.0 0.1 0.5 0-5
TSS mg/l 09-0039 Rain Equipment Blank 01/07/09 01/07/09 01/09/09 <0.7 <0.7 0.0 0.0 0.0 0-5
TSS mg/l 09-0100 Site 3 01/07/09 - 01/13/09 01/13/09 01/14/09 18.9 18.7 18.8 0.1 0.8 0-5
TSS mg/l 09-0221 Site #3 01/13/09 - 01/22/09 01/23/09 01/23/09 7.0 7.2 7.1 0.1 2.0 0-5
TSS mg/l 09-0255 Site 1 01/23/09 - 01/28/09 01/28/09 01/29/09 13.7 13.9 13.8 0.1 1.0 0-5
TSS mg/l 09-0311 Site 1 01/28/09 - 02/02/09 02/02/09 02/04/09 19.8 19.9 19.9 0.1 0.4 0-5
TSS mg/l 09-0318 Rain F.D. 01/29/09 - 02/02/09 02/02/09 02/04/09 8.5 8.3 8.4 0.1 1.7 0-5
TSS mg/l 09-0384 Site 3 F.D. 02/02/09 - 02/09/09 02/09/09 02/10/09 10.6 10.6 10.6 0.0 0.0 0-5
TSS mg/l 09-0564 Site #3 02/09/09 - 02/18/09 02/18/09 02/23/09 20.3 19.8 20.1 0.4 1.8 0-5
TSS mg/l 09-0635 Site #3 02/18/09-02/23/09 02/23/09 02/25/09 24.5 24.0 24.3 0.4 1.5 0-5
TSS mg/l 09-0715 Rain Equipment Blank 03/02/09 03/02/09 03/03/09 <0.7 <0.7 0.0 0.0 0.0 0-5
TSS mg/l 09-0899 Site 1 03/02/09 - 03/11/09 03/11/09 03/16/09 23.0 22.3 22.7 0.5 2.2 0-5
TSS mg/l 09-1681 Site 2A 05/19/09 05/19/09 05/20/09 8.9 9.0 9.0 0.1 0.8 0-5
TSS mg/l 09-1717 Site 2 05/21/09 05/21/09 05/22/09 74.7 73.0 73.9 1.2 1.6 0-5
TSS mg/l 09-1972 Site 3 06/09/09 - 06/17/09 06/17/09 06/19/09 12.5 13.1 12.8 0.4 3.3 0-5
TSS mg/l 09-1991 Rain 06/18/09 - 06/23/09 06/23/09 06/24/09 4.4 4.6 4.5 0.1 3.1 0-5
TSS mg/l 09-2194 Site #1 Field Dup 07/08/09 - 07/14/09 07/14/09 07/16/09 108 109 109 0.7 0.7 0-5
TSS mg/l 09-2196 Rain 07/08/09 - 07/12/09 07/14/09 07/16/09 5.0 5.0 5.0 0.0 0.0 0-5
TSS mg/l 09-2304 Rain 07/26/09 07/28/09 08/07/09 7.7 7.6 7.7 0.1 0.9 0-5
TSS mg/l 09-2402 Rain Equipment Blank 08/03/09 08/03/09 08/13/09 <0.7 <0.7 0.0 0.0 0.0 0-5
TSS mg/l 09-2521 Rain 08/03/09-08/06/09 08/11/09 08/14/09 <0.7 <0.7 0.0 0.0 0.0 0-5
TSS mg/l 09-2714 Rain 08/13/09-08/18/09 08/21/09 08/27/09 4.5 4.5 4.5 0.0 0.0 0-5
TSS mg/l 09-3328 Site #3 09/18/09 - 09/22/09 09/22/09 09/28/09 2.7 2.5 2.6 0.1 4.1 0-5
TSS mg/l 09-3529 Site #1 SB 10/05/09 10/05/09 10/05/09 <0.7 <0.7 0.0 0.0 0.0 0-5
TSS mg/l 09-3633 Site #3 10/05/09 - 10/12/09 10/12/09 10/13/09 15.1 14.1 14.6 0.7 4.8 0-5
TSS mg/l 09-3884 Rain 10/27/09 - 11/05/09 11/05/09 11/05/09 5.7 5.3 5.5 0.2 4.5 0-5
TSS mg/l 10-0017 Site #1 12/29 - 1/5/10  1/5/10 01/08/10 21.8 22.2 22.0 0.3 1.3 0-5
TSS mg/l 10-0366 Rain 2/5 - 2/9/10 02/09/10 02/12/10 4.3 4.2 4.3 0.1 1.7 0-5
TSS mg/l 10-0381 Site #1 2/11 - 2/16/10  2/16/10 02/19/10 6.7 6.6 6.7 0.1 1.1 0-5
TSS mg/l 10-0646 Rain Field Dup 3/11 - 3/13/10 03/13/10 03/19/10 3.0 3.0 3.0 0.0 0.0 0-5
TSS mg/l 10-0734 Rain 03/25/10 03/25/10 03/28/10 31.5 30.0 30.8 1.1 3.4 0-5
TSS mg/l 10-0910 Site #3 4/12 - 4/21/10 04/21/10 04/22/10 5.8 6.2 6.2 0.3 4.6 0-5
TSS mg/l 10-1082 Rain Blank 05/09/10 05/09/10 05/11/10 0.3 0.3 0.3 0.0 0.0 0-5
TSS mg/l 10-1129 Site #3 5/7 - 5/13/10 05/13/10 05/14/10 3.8 4.0 3.9 0.1 3.6 0-5
TSS mg/l 10-1267 Site #3 5/20 - 5/27/10 05/27/10 05/28/10 3.8 3.8 3.8 0.0 0.0 0-5
TSS mg/l 10-1640 Rain 6/26 - 7/6/10  7/6/10 07/07/10 0.3 0.3 0.3 0.0 0.0 0-5
TSS mg/l 10-2298 Rain 9/31 - 9/7/10 09/07/10 09/09/10 3.5 3.2 3.3 0.2 6.5 0-5
TSS mg/l 10-2361 Rain 9/7 - 9/13/10 09/13/10 09/14/10 3.9 3.7 3.8 0.1 3.7 0-5
TSS mg/l 10-2618 Site #3 9/29 - 10/5/10 10/05/10 10/06/10 7.7 8.2 8.0 0.4 4.4 0-5



Sample Duplicate Recovery
For Club II Samples Collected From

December 2008 to February 2011
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SRP μg/l 08-3262 Rain Equipment Blank 12/05/08 12/08/08 12/10/08 <1 <1 0 0.0 0.0 0-5
SRP μg/l 08-3470 Site # 3 Field Dup 12/13/08-12/22/08 12/24/08 12/24/08 6 6 6 0.0 0.0 0-5
SRP μg/l 08-3492 South Pond Bottom 12/29/08 12/29/08 12/31/08 <1 <1 0 0.0 0.0 0-5
SRP μg/l 09-0220 Site #1 01/13/09 - 01/22/09 01/23/09 01/23/09 8 8 8 0.0 0.0 0-5
SRP μg/l 09-0312 Site #1 Field Dup 01/28/09-02/02/09 02/02/09 02/04/09 11 12 12 0.6 4.9 0-5
SRP μg/l 09-0715 Rain Equipment Blank 03/02/09 03/02/09 03/04/09 <1 <1 0 0.0 0.0 0-5
SRP μg/l 09-0908 North Pond Bottom 03/12/09 03/12/09 03/13/09 11 11 11 0.0 0.0 0-5
SRP μg/l 09-1180 North Pond Bottom 03/30/09 03/30/09 03/31/09 58 57 58 0.7 1.2 0-5
SRP μg/l 09-1279 Rain 03/31/09-04/06/09 03/30/09 04/09/09 5 5 5 0.0 0.0 0-5
SRP μg/l 09-1514 North Pond Bottom 04/23/09 04/23/09 04/24/09 117 123 120 4.2 3.5 0-5
SRP μg/l 09-1596 North Pond Bottom 05/07/09 05/07/09 05/08/09 153 156 155 2.1 1.4 0-5
SRP μg/l 09-1653 Site #1 Sampler Blank 05/14/09 05/14/09 05/15/09 <1 <1 0 0.0 0.0 0-5
SRP μg/l 09-1682 Site #3 Outflow 05/19/09 05/19/09 05/20/09 <1 <1 0 0.0 0.0 0-5
SRP μg/l 09-1720 Rain 05/19/09 - 05/21/09 05/21/09 05/22/09 1 0 0 0.0 1.4 0-5
SRP μg/l 09-1733 Rain 05/22/09 - 05/25/09 05/26/09 05/28/09 1 0 0 0.0 1.4 0-5
SRP μg/l 09-1784 Site #1 /  Inflow 05/26/09 - 06/01/09 06/01/09 06/03/09 90 94 92 2.8 3.1 0-5
SRP μg/l 09-1972 Site #3/Outflow 06/09/09-06/17/09 06/17/09 06/19/09 12 13 13 0.6 4.5 0-5
SRP μg/l 09-1991 Rain 06/18/09-06/23/09 06/23/09 06/24/09 <1 <1 0 0.0 0.0 0-5
SRP μg/l 09-2111 North Top 07/08/09 07/08/09 07/10/09 2 2 2 0.0 0.0 0-5
SRP μg/l 09-2120 Rain 06/30/09-07/08/09 07/08/09 07/10/09 <1 <1 0 0.0 0.0 0-5
SRP μg/l 09-2519 Site #1/ Inflow Field Dup 08/03/09-08/11/09 08/11/09 08/13/09 7 8 8 0.4 4.6 0-5
SRP μg/l 09-3019 FCEB 09/09/09 09/09/09 09/11/09 <1 <1 0 0.0 0.0 0-5
SRP μg/l 09-3276 Site #3 / Outflow 09/09/09-09/18/09 09/18/09 09/21/09 <1 <1 0 0.0 0.0 0-5
SRP μg/l 09-3328 Site #3 / Outflow 09/18/09-09/22/09 09/22/09 09/23/09 <1 <1 0 0.0 0.0 0-5
SRP μg/l 09-3532 Rain Equipment Blank 10/05/09 10/05/09 10/07/09 <1 <1 0 0.0 0.0 0-5
SRP μg/l 09-3631 North - Bottom 10/12/09 10/12/09 10/14/09 16 15 16 0.7 4.6 0-5
SRP μg/l 09-3884 Rain 10/27/09-11/05/09 11/05/09 11/06/09 347 351 349 2.8 0.8 0-5
SRP μg/l 09-4081 Rain 11/25/09 11/30/09 12/02/09 335 340 338 3.5 1.0 0-5
SRP μg/l 10-076 Site # 1 01/19/10 01/19/10 01/20/10 4 3 3 0.1 2.0 0-5
SRP μg/l 10-0349F South Pond - Bottom 02/11/10 02/11/10 02/12/10 34 35 35 0.7 2.0 0-5
SRP μg/l 10-382 Site # 3 02/11/10-02/16/10 02/17/10 02/17/10 26 26 26 0.0 0.0 0-5
SRP μg/l 10-0523F North - Middle 03/10/10 03/10/10 03/12/10 2 2 2 0.0 0.0 0-5
SRP μg/l 10-0730F Site # 1 03/23/10-03/26/10 03/26/10 03/26/10 1 2 1 0.1 4.9 0-5
SRP μg/l 10-0843F Site # 3 03/29/10-04/08/10 04/08/10 04/09/10 2 2 2 0.0 0.0 0-5
SRP μg/l 10-0877f Site # 3 04/08/10-04/14/10 04/14/10 04/16/10 19 19 19 0.0 0.0 0-5
SRP μg/l 10-0730F Site # 1 03/23/10-03/26/10 03/26/10 04/16/10 21 21 28 0.0 0.0 0-5
SRP μg/l 10-0912F Site #4 04/21/10 04/21/10 04/21/10 9 10 10 0.7 7.4 0-5
SRP μg/l 10-1082F Rain Equipment Blank 05/07/10 05/07/10 05/07/10 0 0 0 0.0 0.0 0-5
SRP μg/l 10-1196F North - Bottom 05/20/10 05/20/10 05/21/10 73 75 74 1.4 1.9 0-5
SRP μg/l 10-1200F Rain 05/13/10-05/20/10 05/20/10 05/21/10 494 498 496 2.8 0.6 0-5
SRP μg/l 10-1359F North - Bottom 06/08/10 06/08/10 06/09/10 100 100 100 0.0 0.0 0-5
SRP μg/l 10-1365F Rain Equipment Blank 06/08/10 06/08/10 06/09/10 1 1 1 0.0 0.0 0-5
SRP μg/l 10-1639F Site #3 Sampler Blank 06/26/10-07/06/10 07/06/10 07/08/10 0 0 0 0.0 0.0 0-5
SRP μg/l 10-1726F Site # 1 07/06/10-07/12/10 07/12/10 07/14/10 7 8 8 0.7 9.4 0-5
SRP μg/l 10-1923F PCEB 08/03/10 08/03/10 08/04/10 1 1 1 0.0 0.0 0-5
SRP μg/l 10-1933F Site # 1 Sampler Blank 08/03/10 08/03/10 08/04/10 1 1 1 0.0 0.0 0-5
SRP μg/l 10-1935F Rain Equipment Blank 08/03/10 08/03/10 08/04/10 1 1 1 0.0 0.0 0-5
SRP μg/l 10-2254F Site # 3 8/23/10 - 8/31/10 08/31/10 09/01/10 2 2 2 0.0 0.0 0-5
SRP μg/l 10-2299F Site # 1 Sampler Blank 09/07/10 09/07/10 09/08/10 0 0 -1 0.0 0.0 0-5
SRP μg/l 10-2616F North Pond - Bottom 09/29/10 10/01/10 10/01/10 23 23 23 0.0 0.0 0-5
SRP μg/l 10-3007F Rain 9/27/10 - 11/8/10 11/08/10 11/21/10 520 554 537 24.0 4.5 0-5



Sample Duplicate Recovery
For Club II Samples Collected From

December 2008 to February 2011

PARAMETER UNITS SAMPLE ID SAMPLE 
DESCRIPTION DATE COLLECTED DATE 
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REPEAT 
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NOX-N μg/l 08-3262 Rain Equipment Blank 12/05/08 12/08/08 12/10/08 <5 <5 0 0.0 0.0 0-4
NOX-N μg/l 08-3470 Site # 3 Field Dup 12/13/08-12/22/08 12/24/08 12/24/08 94 90 92 2.8 3.1 0-4
NOX-N μg/l 08-3492 South Pond Bottom 12/29/08 12/29/08 12/31/08 15 14 15 0.4 2.9 0-4
NOX-N μg/l 09-0220 Site #1 01/13/09 - 01/22/09 01/23/09 01/23/09 5 5 5 0.0 0.0 0-4
NOX-N μg/l 09-0312 Site #1 Field Dup 01/28/09-02/02/09 02/02/09 02/04/09 8 8 8 0.0 0.0 0-4
NOX-N μg/l 09-0715 Rain Equipment Blank 03/02/09 03/02/09 03/04/09 <5 <5 0 0.0 0.0 0-4
NOX-N μg/l 09-0908 North Pond Bottom 03/12/09 03/12/09 03/13/09 <5 <5 0 0.0 0.0 0-4
NOX-N μg/l 09-1180 North Pond Bottom 03/30/09 03/30/09 03/31/09 2 2 2 0.0 0.0 0-4
NOX-N μg/l 09-1279 Rain 03/31/09-04/06/09 03/30/09 04/09/09 354 350 352 2.8 0.8 0-4
NOX-N μg/l 09-1514 North Pond Bottom 04/23/09 04/23/09 04/24/09 <5 <5 0 0.0 0.0 0-4
NOX-N μg/l 09-1596 North Pond Bottom 05/07/09 05/07/09 05/08/09 11 12 11 0.1 0.6 0-4
NOX-N μg/l 09-1653 Site #1 Sampler Blank 05/14/09 05/14/09 05/15/09 <5 <5 0 0.0 0.0 0-4
NOX-N μg/l 09-1682 Site #3 Outflow 05/19/09 05/19/09 05/20/09 38 39 39 0.7 1.8 0-4
NOX-N μg/l 09-1720 Rain 05/19/09 - 05/21/09 05/21/09 05/22/09 27 28 28 0.7 2.6 0-4
NOX-N μg/l 09-1733 Rain 05/22/09 - 05/25/09 05/26/09 05/28/09 136 140 138 2.8 2.0 0-4
NOX-N μg/l 09-1784 Site #1 /  Inflow 05/26/09 - 06/01/09 06/01/09 06/03/09 15 16 15 0.6 3.7 0-4
NOX-N μg/l 09-1972 Site #3/Outflow 06/09/09-06/17/09 06/17/09 06/19/09 <5 <5 0 0.0 0.0 0-4
NOX-N μg/l 09-1991 Rain 06/18/09-06/23/09 06/23/09 06/24/09 141 145 143 2.8 2.0 0-4
NOX-N μg/l 09-2111 North Top 07/08/09 07/08/09 07/10/09 <5 <5 0 0.0 0.0 0-4
NOX-N μg/l 09-2120 Rain 06/30/09-07/08/09 07/08/09 07/10/09 73 74 74 0.7 1.0 0-4
NOX-N μg/l 09-2519 Site #1/ Inflow Field Dup 08/03/09-08/11/09 08/11/09 08/13/09 17 18 17 0.6 3.6 0-4
NOX-N μg/l 09-3019 FCEB 09/09/09 09/09/09 09/11/09 <5 <5 0 0.0 0.0 0-4
NOX-N μg/l 09-3276 Site #3 / Outflow 09/09/09-09/18/09 09/18/09 09/21/09 60 59 60 0.7 1.2 0-4
NOX-N μg/l 09-3328 Site #3 / Outflow 09/18/09-09/22/09 09/22/09 09/23/09 84 80 82 2.8 3.4 0-4
NOX-N μg/l 09-3532 Rain Equipment Blank 10/05/09 10/05/09 10/07/09 <5 <5 0 0.0 0.0 0-4
NOX-N μg/l 09-3631 North - Bottom 10/12/09 10/12/09 10/14/09 10 9 9 0.1 0.7 0-4
NOX-N μg/l 09-3884 Rain 10/27/09-11/05/09 11/05/09 11/06/09 523 513 518 7.1 1.4 0-4
NOX-N μg/l 09-4081 Rain 11/25/09 11/30/09 12/02/09 482 477 480 3.5 0.7 0-4
NOX-N μg/l 10-076 Site # 1 01/19/10 01/19/10 01/20/10 39 38 39 0.7 1.8 0-4
NOX-N μg/l 10-0349F South Pond - Bottom 02/11/10 02/11/10 02/12/10 599 595 597 2.8 0.5 0-4
NOX-N μg/l 10-382 Site # 3 02/11/10-02/16/10 02/17/10 02/17/10 660 634 647 18.4 2.8 0-4
NOX-N μg/l 10-0523F North - Middle 03/10/10 03/10/10 03/12/10 544 564 554 14.1 2.6 0-4
NOX-N μg/l 10-0730F Site # 1 03/23/10-03/26/10 03/26/10 03/26/10 11 12 11 0.1 0.6 0-4
NOX-N μg/l 10-0843F Site # 3 03/29/10-04/08/10 04/08/10 04/09/10 56 57 57 0.7 1.3 0-4
NOX-N μg/l 10-0730F Site # 1 03/23/10-03/26/10 03/26/10 04/16/10 28 27 28 0.7 2.6 0-4
NOX-N μg/l 10-0877f Site # 3 04/08/10-04/14/10 04/14/10 04/16/10 130 136 133 4.2 3.2 0-4
NOX-N μg/l 10-0912F Site #4 04/21/10 04/21/10 04/21/10 1336 1320 1328 11.3 0.9 0-4
NOX-N μg/l 10-1082F Rain Equipment Blank 05/07/10 05/07/10 05/07/10 0 0 0 0.0 0.0 0-4
NOX-N μg/l 10-1196F North - Bottom 05/20/10 05/20/10 05/21/10 8 7 8 0.7 9.4 0-4
NOX-N μg/l 10-1200F Rain 05/13/10-05/20/10 05/20/10 05/21/10 422 418 420 2.8 0.7 0-4
NOX-N μg/l 10-1359F North - Bottom 06/08/10 06/08/10 06/09/10 11 10 11 0.7 6.7 0-4
NOX-N μg/l 10-1365F Rain Equipment Blank 06/08/10 06/08/10 06/09/10 0 0 0 0.0 0.0 0-4
NOX-N μg/l 10-1639F Site #3 Sampler Blank 06/26/10-07/06/10 07/06/10 07/08/10 0 0 0 0.0 0.0 0-4
NOX-N μg/l 10-1726F Site # 1 07/06/10-07/12/10 07/12/10 07/14/10 28 28 28 0.0 0.0 0-4
NOX-N μg/l 10-1923F PCEB 08/03/10 08/03/10 08/04/10 0 0 0 0.1 141.4 0-4
NOX-N μg/l 10-1933F Site # 1 Sampler Blank 08/03/10 08/03/10 08/04/10 0 0 0 0.0 0.0 0-4
NOX-N μg/l 10-1935F Rain Equipment Blank 08/03/10 08/03/10 08/04/10 1 1 1 0.0 0.0 0-4
NOX-N μg/l 10-2254F Site # 3 8/23/10 - 8/31/10 08/31/10 09/01/10 201 206 204 3.5 1.7 0-4
NOX-N μg/l 10-2299F Site # 1 Sampler Blank 09/07/10 09/07/10 09/08/10 -1 -1 -1 0.0 0.0 0-4
NOX-N μg/l 10-2616F North Pond - Bottom 09/29/10 10/01/10 10/01/10 14 14 14 0.0 0.0 0-4
NOX-N μg/l 10-3007F Rain 9/27/10 - 11/8/10 11/08/10 11/21/10 612 585 599 19.1 3.2 0-4



Sample Duplicate Recovery
For Club II Samples Collected From

December 2008 to February 2011
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Ammonia μg/l 08-3261 Site #3 12/01/08-12/05/08 12/08/08 01/06/09 12 11 12 0.7 6.1 0-10
Ammonia μg/l 08-3470 Site # 3 Field Dup 12/13/08-12/22/08 12/24/08 01/07/09 67 69 68 1.4 2.1 0-10
Ammonia μg/l 08-3492 South Pond Bottom 12/29/08 12/29/08 01/07/09 69 71 70 1.4 2.0 0-10
Ammonia μg/l 09-0100 Site #3 01/07/09-01/13/09 01/13/09 01/19/09 17 17 17 0.0 0.0 0-10
Ammonia μg/l 09-0217 North Pond Top 01/22/09 01/23/09 02/17/09 85 86 86 0.7 0.8 0-10
Ammonia μg/l 09-0256 Site #3 01/23/09-01/28/09 01/28/09 02/18/09 31 34 33 2.1 6.5 0-10
Ammonia μg/l 09-0312 Site #1 Field Dup 01/28/09-02/02/09 02/02/09 02/18/09 16 15 16 0.7 4.6 0-10
Ammonia μg/l 09-0713 Site #3 02/23/09 - 03/02/09 03/02/09 03/11/09 15 15 15 0.0 0.0 0-10
Ammonia μg/l 09-0907 North Pond Middle 03/12/09 03/12/09 04/14/09 45 48 47 2.1 4.6 0-10
Ammonia μg/l 09-1180 North Pond Bottom 03/30/09 03/30/09 04/16/09 537 546 542 6.4 1.2 0-10
Ammonia μg/l 09-1418 Rain 04/14/09 04/16/09 04/17/09 128 130 129 1.4 1.1 0-10
Ammonia μg/l 09-1513 North Pond Middle 04/23/09 04/23/09 05/12/09 62 60 61 1.4 2.3 0-10
Ammonia μg/l 09-1592 South Pond Bottom 05/07/09 05/07/09 05/12/09 2387 2404 2396 12.0 0.5 0-10
Ammonia μg/l 09-1683 Rain 05/18/09 - 05/19/09 05/19/09 05/28/09 13 13 13 0.0 0.0 0-10
Ammonia μg/l 09-1731 Site #2 05/26/09 05/26/09 06/16/09 60 62 61 1.4 2.3 0-10
Ammonia μg/l 09-1778 outh Pond Middle Field Du 06/01/09 06/01/09 06/16/09 356 349 353 4.9 1.4 0-10
Ammonia μg/l 09-1789 Rain 5/26/09 - 5/29/09 06/01/09 06/16/09 243 239 241 2.8 1.2 0-10
Ammonia μg/l 09-1989 Site #3/Outflow 06/17/09-06/23/09 06/23/09 06/29/09 1040 1010 1025 21.2 2.1 0-10
Ammonia μg/l 09-2109 South Bottom 07/08/09 07/08/09 07/22/09 3076 3124 3100 33.9 1.1 0-10
Ammonia μg/l 09-2119 Site #3 Sampler Blank 07/08/09 07/08/09 07/22/09 0 0 0 0.0 0.0 0-10
Ammonia μg/l 09-2399 Site #3/Outflow Field Dup 07/28/09-08/03/09 08/03/09 08/18/09 48 50 49 1.4 2.9 0-10
Ammonia μg/l 09-2518 Site #1/Inflow 08/03/09-08/11/09 08/11/09 08/19/09 28 25 27 2.1 8.0 0-10
Ammonia μg/l 09-3020 North - Top 09/09/09 09/09/09 09/23/09 0 0 0 0.0 0.0 0-10
Ammonia μg/l 09-3532 Rain Equipment Blank 10/05/09 10/05/09 10/28/09 0 0 0 0.0 0.0 0-10
Ammonia μg/l 09-3626 South Pond - Middle 10/12/09 10/12/09 10/29/09 135 137 136 1.4 1.0 0-10
Ammonia μg/l 09-3913 North - Top 11/10/09 11/10/09 11/30/09 692 699 696 4.9 0.7 0-10
Ammonia μg/l 09-3433 Rain 09/22/09-09/27/09 09/28/09 10/14/09 840 835 838 3.5 0.4 0-10
Ammonia μg/l 09-4081 Rain 11/25/09 11/30/09 12/18/09 869 888 879 13.4 1.5 0-10
Ammonia μg/l 09-4449P Site #3 12/15/09-12/22/09 12/23/09 01/14/10 1059 1067 1063 5.7 0.5 0-10
Ammonia μg/l 09-4472P Site #1 12/23/09-12/29/09 12/30/09 01/14/10 36 40 38 2.8 7.4 0-10
Ammonia μg/l 10-0019P Rain 01/01/10 01/05/10 01/15/10 270 275 273 3.5 1.3 0-10
Ammonia μg/l 10-0076P Site # 1 01/19/10 01/19/10 02/09/10 28 29 29 0.7 2.5 0-10
Ammonia μg/l 10-0348P South Pond - Middle F.D. 02/11/10 02/11/10 03/01/10 395 390 393 3.5 0.9 0-10
Ammonia μg/l 10-0523P North - Middle 03/10/10 03/10/10 03/24/10 46 43 45 2.1 4.8 0-10
Ammonia μg/l 10-0734P Rain 03/25/10 03/26/10 04/12/10 937 929 933 5.7 0.6 0-10
Ammonia μg/l 10-0845P Site # 3 Sampler Blank 04/08/10 04/08/10 04/16/10 0 0 0 0.0 0.0 0-10
Ammonia μg/l 10-0869P South Pond - Middle 04/14/10 04/14/10 04/16/10 32 30 31 1.4 4.6 0-10
Ammonia μg/l 10-0912P Site #4 04/21/10 04/21/10 04/29/10 185 183 184 1.4 0.8 0-10
Ammonia μg/l 10-0965P Rain 04/21/10-04/28/10 04/28/10 04/30/10 474 483 479 6.4 1.3 0-10
Ammonia μg/l 10-1080P Site # 1 Sampler Blank 05/07/10 05/07/10 05/12/10 44 39 42 3.5 8.5 0-10
Ammonia μg/l 10-1194P North - Top 05/20/10 05/20/10 06/02/10 42 45 44 2.1 4.9 0-10
Ammonia μg/l 10-1128P Site #1 05/07 - 05/13/10 05/13/10 06/02/10 33 29 31 2.8 9.1 0-10
Ammonia μg/l 10-1267P Site # 3 05/20/10-05/27/10 05/27/10 06/02/10 122 116 119 4.2 3.6 0-10
Ammonia μg/l 10-1351P PCEB 06/08/10 06/08/10 06/09/10 0 0 0 0.0 0.0 0-10
Ammonia μg/l 10-1361P Site # 3 05/27/10-06/08/10 06/08/10 06/09/10 35 36 36 0.7 2.0 0-10
Ammonia μg/l 10-1365P Rain Equipment Blank 06/08/10 06/08/10 06/09/10 0 0 0 0.0 0.0 0-10
Ammonia μg/l 10-1640P Rain Equipment Blank 06/26/10-07/06/10 07/06/10 07/15/10 0 0 0 0.0 0.0 0-10
Ammonia μg/l 10-1724P North - Middle 07/12/10 07/12/10 07/15/10 36 35 36 0.7 2.0 0-10
Ammonia μg/l 10-1932P Site #3 08/03/10 08/03/10 08/19/10 52 46 49 3.5 7.2 0-10
Ammonia μg/l 10-2254P Site # 3 8/23/10 - 8/31/10 08/31/10 09/28/10 221 249 235 19.8 8.4 0-10
Ammonia μg/l 10-2619P Site # 1 Sampler Blank 10/05/10 10/06/10 12/08/10 31 31 31 0.0 0.0 0-10
Ammonia μg/l 10-2598P Site # 1 9/21/10 - 9/29/10 09/29/10 12/08/10 33 29 31 2.1 6.9 0-10
Ammonia μg/l 10-2609P South Pond - Top 09/29/10 10/01/10 12/08/10 58 55 57 2.1 3.8 0-10
Ammonia μg/l 10-2893P South Pond Top 10/28/10 10/28/10 12/15/10 56 59 58 2.1 3.7 0-10
Ammonia μg/l 10-2998P PCEB 11/08/10 11/08/10 12/17/10 0 0 0 0.0 0.0 0-10
Ammonia μg/l 10-3008P Site #1 Sampler Blank 11/08/10 11/08/10 12/17/10 5 4 4 0.4 8.3 0-10



Sample Duplicate Recovery
For Club II Samples Collected From

December 2008 to February 2011
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Total N μg/l 08-3470f Site # 3 Field Dup 12/13/08-12/22/08 12/24/08 01/13/09 728 733 731 3.5 0.5 0-6
Total N μg/l 08-3488 Site # 3 12/23/08-12/29/08 12/29/08 01/13/09 1426 1428 1427 1.4 0.1 0-6
Total N μg/l 08-3492f South Pond Bottom 12/29/08 12/29/08 01/13/09 721 733 727 8.5 1.2 0-6
Total N μg/l 09-0034 Site # 1 Field Dup 12/29/08-01/07/09 1/7/2009 01/15/09 923 930 927 4.9 0.5 0-6
Total N μg/l 09-0037f Site #3 12/29/08-01/07/09 1/7/2009 01/15/09 1653 1733 1693 56.6 3.3 0-6
Total N μg/l 09-0100 Site #3 01/07/09-01/13/09 1/13/2009 01/20/09 1517 1556 1537 27.6 1.8 0-6
Total N μg/l 09-0215f South Pond Bottom 01/22/09 01/23/09 01/27/09 704 688 696 11.3 1.6 0-6
Total N μg/l 09-0216 FCEB 01/22/09 01/23/09 01/27/09 0 0 0 0.0 0.0 0-6
Total N μg/l 09-0256f Site #3 01/23/09-01/28/09 01/28/09 01/29/09 671 673 672 1.4 0.2 0-6
Total N μg/l 09-0312 Site #1 Field Dup 01/28/09-02/02/09 02/02/09 02/10/09 800 799 800 0.7 0.1 0-6
Total N μg/l 09-0385f Rain 02/02/09 02/09/09 02/25/09 430 463 447 23.3 5.2 0-6
Total N μg/l 09-0634 Site #1 02/18/09-02/23/09 2/23/2009 03/06/09 60 63 62 2.1 3.4 0-6
Total N μg/l 09-0713 Site #3 02/23/09 - 03/02/09 03/02/09 03/18/09 1494 1473 1484 14.8 1.0 0-6
Total N μg/l 09-0899f Site #1 03/02/09 - 03/11/09 03/11/09 03/19/09 627 651 639 17.0 2.7 0-6
Total N μg/l 09-0903 South Pond Bottom 3/12/2009 3/12/2009 04/24/09 978 988 983 7.1 0.7 0-6
Total N μg/l 09-0904f FCEB 3/12/2009 3/12/2009 04/24/09 0 0 0 0.0 0.0 0-6
Total N μg/l 09-1175f outh Pond Middle Field Du 3/30/2009 3/30/2009 04/20/09 844 893 869 34.6 4.0 0-6
Total N μg/l 09-1176 South Pond Bottom 3/30/2009 3/30/2009 04/20/09 1217 1252 1235 24.7 2.0 0-6
Total N μg/l 09-1275 Site #1  3/30/09-04/07/09 4/7/2009 05/05/09 828 818 823 7.1 0.9 0-6
Total N μg/l 09-1279f Rain 03/31/09-04/06/09 4/7/2009 05/05/09 702 646 674 39.6 5.9 0-6
Total N μg/l 09-1418 Rain 04/14/09 04/16/09 05/07/09 1312 1300 1306 8.5 0.6 0-6
Total N μg/l 09-1670 Rain 05/17/09 - 05/18/09 05/18/09 06/09/09 4177 4155 4166 15.6 0.4 0-6
Total N μg/l 09-1776 South Pond Top 06/01/09 06/01/09 06/24/09 2452 2335 2394 82.7 3.5 0-6
Total N μg/l 09-2038 Site #1/Inflow 06/23/09-06/30/09 06/30/09 07/09/09 1204 1199 1202 3.5 0.3 0-6
Total N μg/l 09-2825 Rain 08/20/08-08/25/08 08/28/09 09/26/09 1127 1103 1115 17.0 1.5 0-6
Total N μg/l 09-3022 North - Bottom 09/09/09 09/09/09 11/12/09 6413 6300 6357 79.9 1.3 0-6
Total N μg/l 09-3633 Site #3/Outflow 10/05/09-10/12/09 10/12/09 11/09/09 2423 2480 2452 40.3 1.6 0-6
Total N μg/l 09-3908 South Pond - Top 11/10/09 11/10/09 12/15/09 2392 2300 2346 65.1 2.8 0-6
Total N μg/l 09-4200f Site #2 Sampler Blank 12/07/09 12/07/09 02/02/10 0 0 0 0.0 0.0 0-10
Total N μg/l 09-4194f Site #1 12/07/09 12/07/09 02/02/10 443 429 436 9.9 2.3 0-10
Total N μg/l 09-4283p Site #1 12/07/09-12/14/09 12/14/09 02/04/10 1031 1033 1032 1.4 0.1 0-10
Total N μg/l 09-4281f North - Middle 12/14/09 12/14/09 02/04/10 1664 1681 1673 12.0 0.7 0-10
Total N μg/l 09-4475f Rain 12/25/09 12/30/09 02/04/10 2129 2145 2137 11.3 0.5 0-10
Total N μg/l 09-4448p Site #1 12/14/09-12/23/09 12/23/09 02/04/10 1378 1284 1331 66.5 5.0 0-10
Total N μg/l 10-071P South Pond - Bottom 01/19/10 01/19/10 02/11/10 2131 2129 2130 1.4 0.1 0-10
Total N μg/l 10-073FP North - Top 01/19/10 01/19/10 02/11/10 1772 1783 1778 7.8 0.4 0-10
Total N μg/l 10-018FP Site #3 12/29/09 - 01/05/10 01/05/10 02/12/10 2117 2175 2146 41.0 1.9 0-10
Total N μg/l 10-153FP Site # 1 01/19/10-01/22/10 01/22/10 02/15/10 606 570 588 25.5 4.3 0-10
Total N μg/l 10-245FP Rain 01/30/10-02/02/10 02/03/10 02/16/10 719 711 715 5.7 0.8 0-10
Total N μg/l 10-0347p South Pond - Middle 02/11/10 02/11/10 02/22/10 2243 2344 2294 71.4 3.1 0-10
Total N μg/l 10-0348f South Pond - Middle F.D. 02/11/10 02/11/10 02/22/10 2135 2167 2151 22.6 1.1 0-10
Total N μg/l 10-0361FP Site # 1 02/03/10-02/11/10 02/12/10 02/22/10 996 938 967 41.0 4.2 0-10
Total N μg/l 10-0365FP Site # 5 02/11/10 02/12/10 02/22/10 2503 2333 2418 120.2 5.0 0-10
Total N μg/l 10-0070P South Pond - Middle F.D. 01/19/10 01/19/10 03/05/10 1991 2004 1998 9.2 0.5 0-10
Total N μg/l 10-0068FP South Pond - Top 01/19/10 01/19/10 03/05/10 1949 1926 1938 16.3 0.8 0-10
Total N μg/l 10-0518P South Pond - Middle 03/10/10 03/10/10 03/29/10 1488 1606 1547 83.4 5.4 0-10
Total N μg/l 10-0519FP South Pond - Middle F.D. 03/10/10 03/10/10 03/29/10 1257 1270 1264 9.2 0.7 0-10
Total N μg/l 10-0529P Rain 02/22/10-03/02/10 03/10/10 03/30/10 1853 1782 1818 50.2 2.8 0-10
Total N μg/l 10-0644FP Site # 5 03/18/10 03/18/10 04/05/10 2114 1956 2035 111.7 5.5 0-10
Total N μg/l 10-0671FP Rain 03/21/10 03/23/10 04/08/10 2301 2330 2316 20.5 0.9 0-10
Total N μg/l 10-0734FP Rain 03/25/10 03/26/10 04/15/10 5451 5404 5428 33.2 0.6 0-10
Total N μg/l 10-0747FP Site # 4 03/29/10 03/29/10 04/15/10 862 857 860 3.5 0.4 0-10
Total N μg/l 10-0843P Site # 3 03/29/10-04/08/10 04/08/10 04/23/10 1956 1819 1888 96.9 5.1 0-10
Total N μg/l 10-0877FP Site # 3 04/08/10-04/14/10 04/14/10 04/26/10 2934 3073 3004 98.3 3.3 0-10
Total N μg/l 10-0868P South Pond - Top 04/14/10 04/14/10 04/26/10 2479 2680 2580 142.1 5.5 0-10
Total N μg/l 10-0869FP South Pond - Middle 04/14/10 04/14/10 04/26/10 1434 1279 1357 109.6 8.1 0-10
Total N μg/l 10-0912P Site #4 04/21/10 04/21/10 04/27/10 2968 2973 2971 3.5 0.1 0-10
Total N μg/l 10-0965FP Rain 04/21/10-04/28/10 04/28/10 05/06/10 675 657 666 12.7 1.9 0-10
Total N μg/l 10-1080FP Site # 1 Sampler Blank 05/07/10 05/07/10 05/20/10 0 0 0 0.0 0.0 0-10
Total N μg/l 10-1192P South Pond - Bottom 05/20/10 05/20/10 06/01/10 2708 2699 2704 6.4 0.2 0-10
Total N μg/l 10-1193FP FCEB 05/20/10 05/20/10 06/01/10 0 0 0 0.0 0.0 0-10
Total N μg/l 10-1199FP Site # 3 F.D. 05/13/10-05/20/10 05/20/10 06/04/10 1068 1065 1067 2.1 0.2 0-10
Total N μg/l 10-1266FP Site # 1 05/20/10-05/27/10 05/27/10 06/07/10 924 754 839 120.2 14.3 0-10
Total N μg/l 10-1352FP South Pond - Top 06/08/10 06/08/10 06/10/10 912 916 914 2.8 0.3 0-10
Total N μg/l 10-1362P Rain 05/27/10-06/08/10 06/08/10 06/10/10 8329 8255 8292 52.3 0.6 0-10
Total N μg/l 10-1351P PCEB 06/08/10 06/08/10 06/10/10 0 0 0 0.0 0.0 0-10
Total N μg/l 10-1638FP Site #1 Sampler Blank 06/26/10-07/06/10 07/06/10 07/13/10 0 0 0 0.0 0.0 0-10
Total N μg/l 10-1717FP PCEB 07/12/10 07/12/10 07/26/10 0 0 0 0.0 0.0 0-10
Total N μg/l 10-1727P Site # 3 07/06/10-07/12/10 07/12/10 07/26/10 770 729 750 29.0 3.9 0-10
Total N μg/l 10-1874FP Site #3 07/19/10-07/26/10 07/26/10 08/11/10 1171 1135 1153 25.5 2.2 0-10
Total N μg/l 10-1926P South Pond - Middle 08/03/10 08/03/10 08/16/10 813 765 789 33.9 4.3 0-10
Total N μg/l 10-1927FP South Pond - Bottom 08/03/10 08/03/10 08/16/10 324 373 349 34.6 9.9 0-10
Total N μg/l 10-1935P Rain Equipment Blank 08/03/10 08/03/10 08/16/10 0 0 0 0.0 0.0 0-10
Total N μg/l 10-2057FP Rain 8/10/10 - 8/16/10 08/16/10 08/20/10 1097 1252 1175 109.6 9.3 0-10
Total N μg/l 10-2131FP Rain 8/16/10 - 8/23/10 08/23/10 10/07/10 1028 972 1000 39.6 4.0 0-10



Sample Duplicate Recovery
For Club II Samples Collected From

December 2008 to February 2011

PARAMETER UNITS SAMPLE ID SAMPLE 
DESCRIPTION DATE COLLECTED DATE 

RECEIVED
DATE 

ANALYZED
REPEAT 

1

ACCEPTANCE 
RANGE        
(% RSD)

REPEAT 
2 MEAN s

% 
RELATIVE 

STD. 
DEVIATION 

(RSD)

Total N μg/l 10-2254FP Site # 3 8/23/10 - 8/31/10 08/31/10 11/29/10 59 59 59 0.0 0.0 0-10
Total N μg/l 10-2301P Rain Equipment Blank 09/07/10 09/07/10 12/02/10 0 0 0 0.0 0.0 0-10
Total N μg/l 10-2598FP Site # 1 9/21/10 - 9/29/10  9/29/2010 12/27/10 1086 1025 1056 43.1 4.1 0-10
Total N μg/l 10-2608FP PCEB 09/29/10 09/29/10 12/28/10 0 0 0 0.0 0.0 0-10
Total N μg/l 10-2618P Site # 3 9/29/10 - 10/5/10 10/05/10 12/28/10 1354 1332 1343 15.6 1.2 0-10
Total N μg/l 10-2829P SP 3 10/25/10 10/25/10 01/06/11 1080 1064 1072 11.3 1.1 0-10



Sample Duplicate Recovery
For Club II Samples Collected From

December 2008 to February 2011

PARAMETER UNITS SAMPLE ID SAMPLE 
DESCRIPTION DATE COLLECTED DATE 

RECEIVED
DATE 

ANALYZED
REPEAT 

1

ACCEPTANCE 
RANGE        
(% RSD)
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Total P μg/l 08-3470f Site # 3 Field Dup 12/13/08-12/22/08 12/24/08 01/13/09 65 64 65 0.7 1.1 0-5
Total P μg/l 08-3488 Site # 3 12/23/08-12/29/08 12/29/08 01/13/09 243 253 248 7.1 2.9 0-5
Total P μg/l 08-3492f South Pond Bottom 12/29/08 12/29/08 01/13/09 139 149 144 7.1 4.9 0-5
Total P μg/l 09-0034 Site # 1 Field Dup 12/29/08-01/07/09 01/07/09 01/15/09 40 43 41 1.8 4.3 0-5
Total P μg/l 09-0037f Site #3 12/29/08-01/07/09 01/07/09 01/15/09 13 14 14 0.6 4.7 0-5
Total P μg/l 09-0100 Site #3 01/07/09-01/13/09 01/13/09 01/20/09 106 103 105 2.1 2.0 0-5
Total P μg/l 09-0215f South Pond Bottom 01/22/09 01/23/09 01/27/09 40 43 41 1.8 4.3 0-5
Total P μg/l 09-0216 FCEB 01/22/09 01/23/09 01/27/09 0 0 0 0.0 0.0 0-5
Total P μg/l 09-0256f Site #3 01/23/09-01/28/09 01/28/09 01/29/09 119 118 119 0.7 0.6 0-5
Total P μg/l 09-0312 Site #1 Field Dup 01/28/09-02/02/09 02/02/09 02/10/09 55 52 54 2.1 4.0 0-5
Total P μg/l 09-0385f Rain 02/02/09 02/09/09 02/25/09 5 5 5 0.0 0.0 0-5
Total P μg/l 09-0634 Site #1 02/18/09-02/23/09 02/23/09 03/06/09 39 38 39 0.7 1.8 0-5
Total P μg/l 09-0713 Site #3 02/23/09 - 03/02/09 03/02/09 03/18/09 77 77 77 0.0 0.0 0-5
Total P μg/l 09-0899f Site #1 03/02/09 - 03/11/09 03/11/09 03/19/09 14 14 14 0.0 0.0 0-5
Total P μg/l 09-1175f outh Pond Middle Field Du 03/30/09 03/30/09 04/20/09 5 5 5 0.0 0.0 0-5
Total P μg/l 09-1176 South Pond Bottom 03/30/09 03/30/09 04/20/09 143 145 144 1.4 1.0 0-5
Total P μg/l 09-0903 South Pond Bottom 03/12/09 03/12/09 04/24/09 89 87 88 1.4 1.6 0-5
Total P μg/l 09-0904f FCEB 03/12/09 03/12/09 04/24/09 0 0 0 0.0 0.0 0-5
Total P μg/l 09-1275 Site #1  3/30/09-04/07/09 03/30/09 05/05/09 40 38 39 1.4 3.6 0-5
Total P μg/l 09-1279f Rain 03/31/09-04/06/09 03/30/09 05/05/09 7 7 7 0.0 0.0 0-5
Total P μg/l 09-1418 Rain 04/14/09 04/16/09 05/07/09 60 59 60 0.7 1.2 0-5
Total P μg/l 09-1670 Rain 05/17/09 - 05/18/09 05/18/09 06/09/09 261 251 256 7.1 2.8 0-5
Total P μg/l 09-1776 South Pond Top 06/01/09 06/01/09 06/24/09 65 66 66 0.7 1.1 0-5
Total P μg/l 09-2038 Site #1/Inflow 06/23/09-06/30/09 06/30/09 07/09/09 56 55 56 0.7 1.3 0-5
Total P μg/l 09-2825 Rain 08/20/08-08/25/08 08/28/09 09/26/09 63 60 62 2.1 3.4 0-5
Total P μg/l 09-3022 North - Bottom 09/09/09 09/09/09 11/12/09 175 170 173 3.5 2.0 0-5
Total P μg/l 09-3633 Site #3/Outflow 10/05/09-10/12/09 10/12/09 11/09/09 97 100 99 2.1 2.2 0-5
Total P μg/l 09-3908 South Pond - Top 11/10/09 11/10/09 12/15/09 61 60 61 0.7 1.2 0-5
Total P μg/l 09-4200f Site #2 Sampler Blank 12/07/09 12/07/09 02/02/10 0 0 0 0.0 0.0 0-5
Total P μg/l 09-4194f Site #1 12/07/09 12/07/09 02/02/10 11 12 12 0.7 6.1 0-5
Total P μg/l 09-4283p Site #1 12/07/09-12/14/09 12/14/09 02/04/10 73 74 74 0.7 1.0 0-5
Total P μg/l 09-4281f North - Middle 12/14/09 12/14/09 02/04/10 13 12 13 0.7 5.7 0-5
Total P μg/l 09-4475f Rain 12/25/09 12/30/09 02/04/10 413 427 420 9.9 2.4 0-5
Total P μg/l 09-4448p Site #1 12/14/09-12/23/09 12/23/09 02/04/10 84 80 82 2.8 3.4 0-5
Total P μg/l 10-071P South Pond - Bottom 01/19/10 01/19/10 02/11/10 107 113 110 4.0 3.6 0-5
Total P μg/l 10-073FP North - Top 01/19/10 01/19/10 02/11/10 9 9 9 0.0 0.0 0-5
Total P μg/l 10-018FP Site #3 12/29/09 - 01/05/10 01/05/10 02/12/10 67 71 69 2.8 4.1 0-5
Total P μg/l 10-153FP Site # 1 01/19/10-01/22/10 01/22/10 02/15/10 13 13 13 0.0 0.0 0-5
Total P μg/l 10-245FP Rain 01/30/10-02/02/10 02/03/10 02/16/10 1 1 1 0.0 0.0 0-5
Total P μg/l 10-0347p South Pond - Middle 02/11/10 02/11/10 02/22/10 78 83 81 3.5 4.4 0-5
Total P μg/l 10-0348f South Pond - Middle F.D. 02/11/10 02/11/10 02/22/10 54 53 54 0.7 1.3 0-5
Total P μg/l 10-0361FP Site # 1 02/03/10-02/11/10 02/12/10 02/22/10 34 31 32 1.5 4.6 0-5
Total P μg/l 10-0365FP Site # 5 02/11/10 02/12/10 02/22/10 12 12 12 0.0 0.0 0-5
Total P μg/l 10-0070P South Pond - Middle F.D. 01/19/10 01/19/10 03/05/10 73 74 74 0.7 1.0 0-5
Total P μg/l 10-0068FP South Pond - Top 01/19/10 01/19/10 03/05/10 52 53 53 0.7 1.3 0-5
Total P μg/l 10-0518P South Pond - Middle 03/10/10 03/10/10 03/29/10 56 60 58 2.8 4.9 0-5
Total P μg/l 10-0519FP South Pond - Middle F.D. 03/10/10 03/10/10 03/29/10 12 13 13 0.4 3.3 0-5
Total P μg/l 10-0529P Rain 02/22/10-03/02/10 03/10/10 03/30/10 139 137 138 1.4 1.0 0-5
Total P μg/l 10-0644FP Site # 5 03/18/10 03/18/10 04/05/10 17 16 17 0.7 4.3 0-5
Total P μg/l 10-0671FP Rain 03/21/10 03/23/10 04/08/10 42 44 43 1.4 3.3 0-5
Total P μg/l 10-0734FP Rain 03/25/10 03/26/10 04/15/10 614 627 621 9.2 1.5 0-5
Total P μg/l 10-0747FP Site # 4 03/29/10 03/29/10 04/15/10 61 61 61 0.0 0.0 0-5
Total P μg/l 10-0843P Site # 3 03/29/10-04/08/10 04/08/10 04/23/10 131 129 130 1.4 1.1 0-5
Total P μg/l 10-0877FP Site # 3 04/08/10-04/14/10 04/14/10 04/26/10 39 41 40 1.4 3.5 0-5
Total P μg/l 10-0868P South Pond - Top 04/14/10 04/14/10 04/26/10 43 44 44 0.7 1.6 0-5
Total P μg/l 10-0869FP South Pond - Middle 04/14/10 04/14/10 04/26/10 11 10 10 0.1 0.7 0-5
Total P μg/l 10-0912P Site #4 04/21/10 04/21/10 04/27/10 37 40 39 2.1 5.5 0-5
Total P μg/l 10-0965FP Rain 04/21/10-04/28/10 04/28/10 05/06/10 76 75 76 0.7 0.9 0-5
Total P μg/l 10-1080FP Site # 1 Sampler Blank 05/07/10 05/07/10 05/20/10 0 0 0 0.0 0.0 0-5
Total P μg/l 10-1192P South Pond - Bottom 05/20/10 05/20/10 06/01/10 488 490 489 1.4 0.3 0-5
Total P μg/l 10-1193FP FCEB 05/20/10 05/20/10 06/01/10 0 0 0 0.0 0.0 0-5
Total P μg/l 10-1199FP Site # 3 F.D. 05/13/10-05/20/10 05/20/10 06/04/10 14 13 14 0.7 5.2 0-5
Total P μg/l 10-1266FP Site # 1 05/20/10-05/27/10 05/27/10 06/07/10 10 9 9 0.1 0.7 0-5
Total P μg/l 10-1352FP South Pond - Top 06/08/10 06/08/10 06/10/10 2 2 2 0.0 0.0 0-5
Total P μg/l 10-1362P Rain 05/27/10-06/08/10 06/08/10 06/10/10 1272 1265 1269 4.9 0.4 0-5
Total P μg/l 10-1351P PCEB 06/08/10 06/08/10 06/10/10 0 0 0 0.0 0.0 0-5
Total P μg/l 10-1638FP Site #1 Sampler Blank 06/26/10-07/06/10 07/06/10 07/13/10 0 0 0 0.0 0.0 0-5
Total P μg/l 10-1717FP PCEB 07/12/10 07/12/10 07/26/10 0 0 0 0.0 0.0 0-5
Total P μg/l 10-1727P Site # 3 07/06/10-07/12/10 07/12/10 07/26/10 8 8 8 0.0 0.0 0-5
Total P μg/l 10-1874FP Site #3 07/19/10-07/26/10 07/26/10 08/11/10 12 12 12 0.0 0.0 0-5
Total P μg/l 10-1926P South Pond - Middle 08/03/10 08/03/10 08/16/10 9 8 8 0.1 0.8 0-5
Total P μg/l 10-1927FP South Pond - Bottom 08/03/10 08/03/10 08/16/10 48 50 49 1.4 2.9 0-5
Total P μg/l 10-1935P Rain Equipment Blank 08/03/10 08/03/10 08/16/10 0 0 0 0.0 0.0 0-5
Total P μg/l 10-2057FP Rain 8/10/10 - 8/16/10 08/16/10 08/20/10 236 252 244 11.3 4.6 0-5
Total P μg/l 10-2131FP Rain 8/16/10 - 8/23/10 08/23/10 10/07/10 0 0 0 0.0 0.0 0-5



Sample Duplicate Recovery
For Club II Samples Collected From

December 2008 to February 2011

PARAMETER UNITS SAMPLE ID SAMPLE 
DESCRIPTION DATE COLLECTED DATE 
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ANALYZED
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Total P μg/l 10-2254FP Site # 3 8/23/10 - 8/31/10 08/31/10 11/29/10 1546 1604 1575 41.0 2.6 0-5
Total P μg/l 10-2301P Rain Equipment Blank 09/07/10 09/07/10 12/02/10 0 0 0 0.0 0.0 0-5
Total P μg/l 10-2598FP Site # 1 9/21/10 - 9/29/10  9/29/2010 12/27/10 0 0 0 0.0 0.0 0-5
Total P μg/l 10-2608FP PCEB 09/29/10 09/29/10 12/28/10 0 0 0 0.0 0.0 0-5
Total P μg/l 10-2618P Site # 3 9/29/10 - 10/5/10 10/05/10 12/28/10 33 30 31 1.5 4.7 0-5
Total P μg/l 10-2829P SP 3 10/25/10 10/25/10 01/06/11 43 46 45 1.8 4.1 0-5



Sample Duplicate Recovery
For Club II Samples Collected From

December 2008 to February 2011
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Color PCU 09-3622 Site #4 10/02/09-10/09/09 10/09/09 10/09/09 38 40 39 1.4 3.6 0-5
Color PCU 09-3722 Site #4 10/9/2009-10/16/09 10/16/09 10/16/09 36 37 37 0.7 1.9 0-5
Color PCU 09-3841 Site #4 10/22/09-10/30/09 10/30/09 10/30/09 30 30 30 0.0 0.0 0-5
Color PCU 09-3955 Rain 11/10/09 11/12/09 11/13/09 5 5 5 0.0 0.0 0-5
Color PCU 09-4068 Site #4 11/16/09-11/24/09 11/24/09 11/25/09 34 34 34 0.0 0.0 0-5
Color PCU 09-4167 Rain 12/1/09-12/3/09 12/04/09 12/04/09 7 7 7 0.0 0.0 0-5
Color PCU 09-4213 Rain Blank 12/07/09 12/08/09 12/08/09 0 0 0 0.0 0.0 0-5
Color PCU 10-010F Rain Blank 01/04/10 01/04/10 01/05/10 0.1 0.1 0 0.0 0.0 0-5
Color PCU 10-169F Rain  01/24/10-01/25/10 01/25/10 01/26/10 35 35 35 0.0 0.0 0-5
Color PCU 10-275F Site #4 02/01/10-02/03/10 02/04/10 02/04/10 27 27 27 0.0 0.0 0-5
Color PCU 10-281F Rain Blank 02/03/10 02/04/10 02/04/10 0 0 0 0.0 0.0 0-5
Color PCU 10-454F Rain 02/16/10-02/24/10 02/26/10 02/26/10 11 11 11 0.0 0.0 0-5
Color PCU 10-473F Rain 02/27/10-03/02/10 03/04/10 03/05/10 3 3 3 0.0 0.0 0-5
Color PCU 10-593F Rain EB 03/13/10 03/15/10 03/16/10 0 0 0 0.0 0.0 0-5
Color PCU 10-721F Site #3 03/13/10-03/24/10 03/25/10 03/26/10 21 21 21 0.0 0.0 0-5
Color PCU 10-754F Site #3 03/26/10-03/29/10 03/30/10 03/30/10 28 28 28 0.0 0.0 0-5
Color PCU 10-281F Rain Blank 02/03/10 02/04/10 02/04/10 0 0 0 0.0 0.0 0-5
Color PCU 10-454F Rain 02/16/10-02/24/10 02/26/10 02/26/10 11 11 11 0.0 0.0 0-5
Color PCU 10-473F Rain 02/27/10-03/02/10 03/04/10 03/05/10 3 3 3 0.0 0.0 0-5
Color PCU 10-593F Rain EB 03/13/10 03/15/10 03/16/10 0 0 0 0.0 0.0 0-5
Color PCU 10-721F Site #3 03/13/10-03/24/10 03/25/10 03/26/10 21 21 21 0.0 0.0 0-5
Color PCU 10-754F Site #3 03/26/10-03/29/10 03/30/10 03/30/10 28 28 28 0.0 0.0 0-5
Color PCU 10-0021F Site #2 Blank 01/05/10 01/05/10 01/05/10 1 1 1 0.0 0.0 0-5
Color PCU 10-0076F Site #1 01/05/10-01/19/10 01/19/10 01/19/10 119 119 119 0.0 0.0 0-5
Color PCU 10-0349F S. Pond Bottom 02/11/10 02/11/10 02/12/10 33 33 33 0.0 0.0 0-5
Color PCU 10-0366F Rain 02/05/10-02/09/10 02/09/10 02/12/10 4 4 4 0.0 0.0 0-5
Color PCU 10-0382F Site #3 02/11/10-02/16/10 02/16/10 02/17/10 34 34 34 0.0 0.0 0-5
Color PCU 10-0525F Site #1 02/16/10-03/10/10 03/10/10 03/11/10 123 123 123 0.0 0.0 0-5
Color PCU 10-0580F Site #6 03/12/10 03/12/10 03/12/10 48 48 48 0.0 0.0 0-5
Color PCU 10-0732F Site #4 03/25/10 03/25/10 03/26/10 198 198 198 0.0 0.0 0-5
Color PCU 10-0734F Rain 03/25/10 03/25/10 03/26/10 17 17 17 0.0 0.0 0-5
Color PCU 10-0843F Site #3 03/29/10-04/08/10 04/08/10 04/08/10 44 43 44 0.7 1.6 0-5
Color PCU 10-0877F Site #3 04/08/10-04/14/10 04/14/10 04/16/10 36 36 36 0.0 0.0 0-5
Color PCU 10-0910F Site #3 04/12/10-04/21/10 04/21/10 04/21/10 40 40 40 0.0 0.0 0-5
Color PCU 10-0914F Rain 04/21/10 04/21/10 04/21/10 111 111 111 0.0 0.0 0-5
Color PCU 10-0965F Rain 04/21/10-04/28/10 04/28/10 04/28/10 9 9 9 0.0 0.0 0-5
Color PCU 10-1082F Rain Blank 05/07/10 05/07/10 05/07/10 0 0 0 0.0 0.0 0-5
Color PCU 10-1197F Site #1 05/13/10-05/20/10 05/20/10 05/21/10 219 219 219 0.0 0.0 0-5
Color PCU 10-1200F Rain 05/13/10-05/20/10 05/20/10 05/21/10 19 19 19 0.0 0.0 0-5
Color PCU 10-1267F Site #3 05/20/10-05/27/10 05/27/10 05/28/10 34 34 34 0.0 0.0 0-5
Color PCU 10-1360F Site #1 05/27/10-06/08/10 06/08/10 06/10/10 241 247 244 4.2 1.7 0-5
Color PCU 10-1639F Site #3 SB 06/26-07/06/10 07/06/10 07/07/10 0 0 0 0.0 0.0 0-5
Color PCU 10-1640F Rain Equip. Blank 06/26-07/06/10 07/06/10 07/07/10 0 0 0 0.0 0.0 0-5
Color PCU 10-1726F Site #1 07/06-07/12/10 07/12/10 07/13/10 210 210 210 0.0 0.0 0-5
Color PCU 10-1932F Site #3 07/26-08/03/10 08/03/10 08/05/10 31 31 31 0.0 0.0 0-5
Color PCU 10-2254F Site #3 08/23-08/31/10 08/31/10 09/02/10 29 28 29 0.7 2.5 0-5
Color PCU 10-2300F Site #3 SB 09/07/10 09/07/10 09/09/10 0 0 0 0.0 0.0 0-5
Color PCU 10-2361F Rain 09/07-09/13/10 09/13/10 09/13/10 24 23 24 0.7 3.0 0-5
Color PCU 10-2598F Site #1 09/21-09/29/10 09/29/10 09/30/10 31 31 31 0.0 0.0 0-5
Color PCU 10-2616F N. Pond Bottom 09/30/10 09/30/10 10/01/10 411 408 410 2.1 0.5 0-5
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Alkalinity mg/l LCS 10/20/09 10/20/09 10.8 10.6 98% 91 - 109
Alkalinity mg/l LCS 12/16/09 12/16/09 10.8 10.8 100% 91 - 109
Alkalinity mg/l LCS 12/18/09 12/18/09 11.0 11.2 102% 91 - 109
Alkalinity mg/l LCS 01/11/10 01/11/10 10.6 10.4 98% 91 - 109
Alkalinity mg/l LCS 03/15/10 03/15/10 10.8 11.0 102% 91 - 109
Alkalinity mg/l LCS 03/18/10 03/18/10 10.6 10.8 102% 91 - 109
Alkalinity mg/l LCS 04/06/10 04/06/10 10.6 10.6 100% 91 - 109
Alkalinity mg/l LCS 04/16/10 04/16/10 11.0 11.2 102% 91 - 109
Alkalinity mg/l LCS 04/26/10 04/26/10 10.6 10.8 102% 91 - 109
Alkalinity mg/l LCS 05/11/10 05/11/10 11.0 11.2 102% 91 - 109
Alkalinity mg/l LCS 05/17/10 05/17/10 8.6 8.4 98% 91 - 109
Alkalinity mg/l LCS 05/24/10 05/24/10 8.8 8.6 98% 91 - 109
Alkalinity mg/l LCS 06/09/10 06/09/10 8.8 8.0 92% 91 - 109
Alkalinity mg/l LCS 07/07/10 07/07/10 8.8 8.8 100% 91 - 109
Alkalinity mg/l LCS 10/06/10 10/06/10 8.6 8.2 95% 91 - 109
Alkalinity mg/l LCS 01/03/10 01/03/10 8.6 8.8 102% 91 - 109
Alkalinity mg/l LCS 11/08/10 11/08/10 8.6 8.4 98% 91 - 109
Alkalinity mg/l LCS 11/10/10 11/10/10 8.4 8.4 100% 91 - 109
Turbidity NTU LCS 08/13/09 08/13/09 20.2 20.9 103% 87 - 104
Turbidity NTU LCS 12/02/09 12/02/09 20.2 20.5 101% 87 - 104
Turbidity NTU LCS 02/18/10 02/18/10 20.2 20.9 103% 87 - 104
Turbidity NTU LCS 03/27/10 03/27/10 20.3 20.7 102% 87 - 104
Turbidity NTU LCS 04/15/10 04/15/10 20.2 20.6 102% 87 - 104
Turbidity NTU LCS 04/22/10 04/22/10 20.2 20.4 101% 87 - 104
Turbidity NTU LCS 05/09/10 05/09/10 20.3 21.0 103% 87 - 104
Turbidity NTU LCS 05/14/10 05/14/10 20.2 21.1 104% 87 - 104
Turbidity NTU LCS 05/22/10 05/22/10 30.2 31.2 103% 87 - 104
Turbidity NTU LCS 05/28/10 05/28/10 30.2 30.6 101% 87 - 104
Turbidity NTU LCS 06/09/10 06/09/10 30.2 30.4 101% 87 - 104
Turbidity NTU LCS 07/07/10 07/07/10 30.1 29.7 99% 87 - 104
Turbidity NTU LCS 08/04/10 08/04/10 30.1 30.0 100% 87 - 104
Turbidity NTU LCS 09/14/10 09/14/10 30.1 30.0 100% 87 - 104
Turbidity NTU LCS 10/02/10 10/02/10 31.2 31.9 102% 87 - 104
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Laboratory Control Standard Recovery
For Club II Samples Collected From

December 2008 to February 2011

PARAMETERS UNITS SAMPLE 
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DATE    
PREPPED
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THEOR. 
CONC.

ACTUAL 
CONC.

SRP μg/l LCS 01/23/09 01/23/09 200 191 96% 90-110
SRP μg/l LCS 02/04/09 02/04/09 200 198 99% 90-110
SRP μg/l LCS 03/04/09 03/04/09 200 197 99% 90-110
SRP μg/l LCS 03/31/09 03/31/09 200 203 102% 90-110
SRP μg/l LCS 05/08/09 05/08/09 200 211 106% 90-110
SRP μg/l LCS 05/20/09 05/20/09 200 212 106% 90-110
SRP μg/l LCS 05/22/09 05/22/09 200 218 109% 90-110
SRP μg/l LCS 05/28/09 05/28/09 2500 2278 91% 90-110
SRP μg/l LCS 07/10/09 07/10/09 500 486 97% 90-110
SRP μg/l LCS 08/13/09 08/13/09 100 107 107% 90-110
SRP μg/l LCS 11/11/09 11/11/09 100 110 110% 90-110
SRP μg/l LCS 12/09/09 12/09/09 102 112 110% 90-110
SRP μg/l LCS 12/24/09 12/24/09 450 461 102% 90-110
SRP μg/l LCS 01/20/10 01/20/10 450 447 99% 90-110
SRP μg/l LCS 02/17/10 02/17/10 250 238 95% 90-110
SRP μg/l LCS 02/25/10 02/25/10 450 435 97% 90-110
SRP μg/l LCS 03/26/10 03/26/10 450 472 105% 90-110
SRP μg/l LCS 04/16/10 04/16/10 450 490 109% 90-110
SRP μg/l LCS 04/16/10 04/16/10 450 441 98% 90-110
SRP μg/l LCS 05/07/10 05/07/10 450 460 102% 90-110
SRP μg/l LCS 05/21/10 05/21/10 450 464 103% 90-110
SRP μg/l LCS 06/09/10 06/09/10 450 461 102% 90-110
SRP μg/l LCS 06/09/10 06/09/10 250 247 99% 90-110
SRP μg/l LCS 07/08/10 07/08/10 250 247 99% 90-110
SRP μg/l LCS 08/04/10 08/04/10 250 233 93% 90-110
SRP μg/l LCS 08/04/10 08/04/10 250 235 94% 90-110
SRP μg/l LCS 09/01/10 09/01/10 250 236 94% 90-110
SRP μg/l LCS 10/01/10 10/01/10 250 229 92% 90-110

NOX-N μg/l LCS 01/23/09 01/23/09 150 155 103% 85-115
NOX-N μg/l LCS 02/04/09 02/04/09 150 166 111% 85-115
NOX-N μg/l LCS 03/04/09 03/04/09 250 257 103% 85-115
NOX-N μg/l LCS 03/31/09 03/31/09 150 148 99% 85-115
NOX-N μg/l LCS 05/08/09 05/08/09 150 151 101% 85-115
NOX-N μg/l LCS 05/20/09 05/20/09 150 163 109% 85-115
NOX-N μg/l LCS 05/22/09 05/22/09 25 28 112% 85-115
NOX-N μg/l LCS 05/28/09 05/28/09 150 164 109% 85-115
NOX-N μg/l LCS 07/10/09 07/10/09 100 87 87% 85-115
NOX-N μg/l LCS 08/13/09 08/13/09 500 488 98% 85-115
NOX-N μg/l LCS 09/11/09 09/11/09 500 489 98% 85-115
NOX-N μg/l LCS 12/24/09 12/24/09 1000 999 100% 85-115
NOX-N μg/l LCS 01/20/10 01/20/10 600 600 100% 85-115
NOX-N μg/l LCS 02/17/10 02/17/10 600 604 101% 85-115
NOX-N μg/l LCS 02/25/10 02/25/10 3500 3525 101% 85-115
NOX-N μg/l LCS 03/26/10 03/26/10 3500 3267 93% 85-115
NOX-N μg/l LCS 04/16/10 04/16/10 4500 4297 95% 85-115
NOX-N μg/l LCS 04/16/10 04/16/10 4500 4303 96% 85-115
NOX-N μg/l LCS 05/07/10 05/07/10 4500 4306 96% 85-115
NOX-N μg/l LCS 05/21/10 05/21/10 1000 976 98% 85-115
NOX-N μg/l LCS 06/09/10 06/09/10 1000 899 90% 85-115
NOX-N μg/l LCS 06/09/10 06/09/10 181 164 91% 85-115
NOX-N μg/l LCS 07/08/10 07/08/10 181 158 87% 85-115
NOX-N μg/l LCS 08/04/10 08/04/10 181 157 87% 85-115
NOX-N μg/l LCS 08/04/10 08/04/10 181 171 95% 85-115
NOX-N μg/l LCS 09/01/10 09/01/10 1808 1789 99% 85-115
NOX-N μg/l LCS 10/01/10 10/01/10 181 164 91% 85-115
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Total N μg/l LCS 01/13/09 01/13/09 5000 4687 94% 90-110
Total N μg/l LCS 01/13/09 01/13/09 4000 4184 105% 90-110
Total N μg/l LCS 01/15/09 01/15/09 5600 5515 98% 90-110
Total N μg/l LCS 01/20/09 01/20/09 3000 2923 97% 90-110
Total N μg/l LCS 01/27/09 01/27/09 3000 2948 98% 90-110
Total N μg/l LCS 01/29/09 01/29/09 3000 3174 106% 90-110
Total N μg/l LCS 02/10/09 02/10/09 3000 3129 104% 90-110
Total N μg/l LCS 02/25/09 02/25/09 3000 3066 102% 90-110
Total N μg/l LCS 03/18/09 03/18/09 4000 3927 98% 90-110
Total N μg/l LCS 03/19/09 03/19/09 4000 4186 105% 90-110
Total N μg/l LCS 04/20/09 04/20/09 2000 1918 96% 90-110
Total N μg/l LCS 04/24/09 04/24/09 3000 3156 105% 90-110
Total N μg/l LCS 05/05/09 05/05/09 3000 3303 110% 90-110
Total N μg/l LCS 06/03/09 06/03/09 3000 3145 105% 90-110
Total N μg/l LCS 06/08/09 06/08/09 3000 3160 105% 90-110
Total N μg/l LCS 06/09/09 06/09/09 3000 2774 92% 90-110
Total N μg/l LCS 06/21/09 06/21/09 3000 2738 91% 90-110
Total N μg/l LCS 07/09/10 07/09/10 3000 2793 93% 90-110
Total N μg/l LCS 07/16/09 07/16/09 3500 3399 97% 90-110
Total N μg/l LCS 07/20/09 07/20/09 3500 3847 110% 90-110
Total N μg/l LCS 08/12/09 08/12/09 3500 3778 108% 90-110
Total N μg/l LCS 09/29/09 09/29/09 3500 3531 101% 90-110
Total N μg/l LCS 10/27/09 10/27/09 3000 3194 106% 90-110
Total N μg/l LCS 11/09/09 11/09/09 3500 3602 103% 90-110
Total N μg/l LCS 11/12/09 11/12/09 3000 3153 105% 90-110
Total N μg/l LCS 12/15/09 12/15/09 3000 3210 107% 90-110
Total N μg/l LCS 05/05/09 05/05/09 3000 3169 106% 90-110
Total N μg/l LCS 02/02/10 02/02/10 3000 3156 105% 90-110
Total N μg/l LCS 02/04/10 02/04/10 4000 4092 102% 90-110
Total N μg/l LCS 02/04/10 02/04/10 4000 4395 110% 90-110
Total N μg/l LCS 02/11/10 02/11/10 4000 4119 103% 90-110
Total N μg/l LCS 02/12/10 02/12/10 4000 3883 97% 90-110
Total N μg/l LCS 02/16/10 02/16/10 4520 4539 100% 90-110
Total N μg/l LCS 02/22/10 02/22/10 4520 4609 102% 90-110
Total N μg/l LCS 02/22/10 02/22/10 4520 4488 99% 90-110
Total N μg/l LCS 03/05/10 03/05/10 4520 4663 103% 90-110
Total N μg/l LCS 03/29/10 03/29/10 4972 5347 108% 90-110
Total N μg/l LCS 03/30/10 03/30/10 4520 4631 102% 90-110
Total N μg/l LCS 04/23/10 04/23/10 4520 4596 102% 90-110
Total N μg/l LCS 04/26/10 04/26/10 4068 4058 100% 90-110
Total N μg/l LCS 04/27/10 04/27/10 4520 4554 101% 90-110
Total N μg/l LCS 05/06/10 05/06/10 4520 4767 105% 90-110
Total N μg/l LCS 06/01/10 06/01/10 4520 4967 110% 90-110
Total N μg/l LCS 06/10/10 06/10/10 3616 3947 109% 90-110
Total N μg/l LCS 06/24/10 06/24/10 3616 3970 110% 90-110
Total N μg/l LCS 06/24/10 06/24/10 4520 4656 103% 90-110
Total N μg/l LCS 07/13/10 07/13/10 5424 5154 95% 90-110
Total N μg/l LCS 07/26/10 07/26/10 5424 5158 95% 90-110
Total N μg/l LCS 08/16/10 08/16/10 904 843 93% 90-110
Total N μg/l LCS 08/16/10 08/16/10 904 897 99% 90-110
Total N μg/l LCS 12/02/10 12/02/10 904 920 102% 90-110
Total N μg/l LCS 12/28/10 12/28/10 904 880 97% 90-110
Total N μg/l LCS 01/06/11 01/06/11 4520 4871 108% 90-110
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Total P μg/l LCS 01/13/09 01/13/09 1130 1180 104% 90-110
Total P μg/l LCS 01/15/09 01/15/09 1356 1409 104% 90-110
Total P μg/l LCS 01/20/09 01/20/09 6328 5932 94% 90-110
Total P μg/l LCS 01/27/09 01/27/09 1356 1408 104% 90-110
Total P μg/l LCS 01/29/09 01/29/09 400 418 105% 90-110
Total P μg/l LCS 02/10/09 02/10/09 400 408 102% 90-110
Total P μg/l LCS 02/25/09 02/25/09 400 400 100% 90-110
Total P μg/l LCS 03/06/09 03/06/09 1000 955 96% 90-110
Total P μg/l LCS 03/18/09 03/18/09 1000 955 96% 90-110
Total P μg/l LCS 03/19/09 03/19/09 1000 1014 101% 90-110
Total P μg/l LCS 04/20/09 04/20/09 1000 961 96% 90-110
Total P μg/l LCS 04/24/09 04/24/09 500 474 95% 90-110
Total P μg/l LCS 05/05/09 05/05/09 500 451 90% 90-110
Total P μg/l LCS 06/03/09 06/03/09 500 504 101% 90-110
Total P μg/l LCS 06/08/09 06/08/09 400 406 102% 90-110
Total P μg/l LCS 06/09/09 06/09/09 400 396 99% 90-110
Total P μg/l LCS 06/21/09 06/21/09 400 398 100% 90-110
Total P μg/l LCS 07/09/10 07/09/10 400 390 98% 90-110
Total P μg/l LCS 07/16/09 07/16/09 652 615 94% 90-110
Total P μg/l LCS 07/20/09 07/20/09 652 606 93% 90-110
Total P μg/l LCS 08/12/09 08/12/09 652 615 94% 90-110
Total P μg/l LCS 09/29/09 09/29/09 652 618 95% 90-110
Total P μg/l LCS 10/27/09 10/27/09 1000 922 92% 90-110
Total P μg/l LCS 11/09/09 11/09/09 1000 961 96% 90-110
Total P μg/l LCS 11/12/09 11/12/09 1000 1090 109% 90-110
Total P μg/l LCS 12/15/09 12/15/09 1000 935 94% 90-110
Total P μg/l LCS 05/05/09 05/05/09 1000 977 98% 90-110
Total P μg/l LCS 02/02/10 02/02/10 1200 1138 95% 90-110
Total P μg/l LCS 02/04/10 02/04/10 1400 1401 100% 90-110
Total P μg/l LCS 02/04/10 02/04/10 1300 1264 97% 90-110
Total P μg/l LCS 02/11/10 02/11/10 1300 1345 103% 90-110
Total P μg/l LCS 02/12/10 02/12/10 1000 983 98% 90-110
Total P μg/l LCS 02/16/10 02/16/10 1000 1072 107% 90-110
Total P μg/l LCS 02/22/10 02/22/10 1000 937 94% 90-110
Total P μg/l LCS 02/22/10 02/22/10 1000 965 97% 90-110
Total P μg/l LCS 03/05/10 03/05/10 1000 1031 103% 90-110
Total P μg/l LCS 03/29/10 03/29/10 652 673 103% 90-110
Total P μg/l LCS 03/30/10 03/30/10 652 675 104% 90-110
Total P μg/l LCS 04/23/10 04/23/10 652 704 108% 90-110
Total P μg/l LCS 04/26/10 04/26/10 652 700 107% 90-110
Total P μg/l LCS 04/27/10 04/27/10 652 697 107% 90-110
Total P μg/l LCS 05/06/10 05/06/10 300 279 93% 90-110
Total P μg/l LCS 06/01/10 06/01/10 300 292 97% 90-110
Total P μg/l LCS 06/04/10 06/04/10 300 283 94% 90-110
Total P μg/l LCS 06/10/10 06/10/10 300 289 96% 90-110
Total P μg/l LCS 06/24/10 06/24/10 300 275 92% 90-110
Total P μg/l LCS 07/13/10 07/13/10 300 288 96% 90-110
Total P μg/l LCS 07/26/10 07/26/10 300 309 103% 90-110
Total P μg/l LCS 08/16/10 08/16/10 200 214 107% 90-110
Total P μg/l LCS 08/16/10 08/16/10 200 206 103% 90-110
Total P μg/l LCS 12/02/10 12/02/10 250 264 106% 90-110
Total P μg/l LCS 12/28/10 12/28/10 300 284 95% 90-110
Total P μg/l LCS 01/06/11 01/06/11 200 197 99% 90-110
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(%)         

Laboratory Control Standard Recovery
For Club II Samples Collected From

December 2008 to February 2011

PARAMETERS UNITS SAMPLE 
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CONC.

Ammonia μg/l LCS 02/17/09 02/17/09 3000 3048 102% 80-120
Ammonia μg/l LCS 02/18/09 02/18/09 3000 3069 102% 80-120
Ammonia μg/l LCS 02/18/09 02/18/09 3000 3061 102% 80-120
Ammonia μg/l LCS 04/14/09 04/14/09 3000 3115 104% 80-120
Ammonia μg/l LCS 04/16/09 04/16/09 3000 3311 110% 80-120
Ammonia μg/l LCS 05/12/09 05/12/09 3000 3246 108% 80-120
Ammonia μg/l LCS 05/28/09 05/28/09 3000 3264 109% 80-120
Ammonia μg/l LCS 06/16/09 06/16/09 3000 3280 109% 80-120
Ammonia μg/l LCS 07/22/09 07/22/09 1100 1101 100% 80-120
Ammonia μg/l LCS 11/30/09 11/30/09 1100 1185 108% 80-120
Ammonia μg/l LCS 12/18/09 12/18/09 1100 1193 108% 80-120
Ammonia μg/l LCS 01/14/10 01/14/10 1000 958 96% 80-120
Ammonia μg/l LCS 01/15/10 01/15/10 1000 940 94% 80-120
Ammonia μg/l LCS 03/01/10 03/01/10 1000 957 96% 80-120
Ammonia μg/l LCS 04/16/10 04/16/10 1000 941 94% 80-120
Ammonia μg/l LCS 04/29/10 04/29/10 150 149 99% 80-120
Ammonia μg/l LCS 06/02/10 06/02/10 150 155 103% 80-120
Ammonia μg/l LCS 06/09/10 06/09/10 150 158 105% 80-120
Ammonia μg/l LCS 06/09/10 06/09/10 150 155 103% 80-120
Ammonia μg/l LCS 07/15/10 07/15/10 150 157 105% 80-120
Ammonia μg/l LCS 07/15/10 07/15/10 150 148 99% 80-120
Ammonia μg/l LCS 08/02/10 08/02/10 150 151 101% 80-120
Ammonia μg/l LCS 08/28/10 08/28/10 150 148 99% 80-120
Ammonia μg/l LCS 12/08/10 12/08/10 150 150 100% 80-120
Ammonia μg/l LCS 12/15/10 12/15/10 150 152 101% 80-120
Ammonia μg/l LCS 12/17/10 12/17/10 1500 1557 104% 80-120
Color PCU LCS 07/30/09 07/30/09 10 10 100% 85-115%
Color PCU LCS 07/30/09 07/30/09 10 10 100% 85-115%
Color PCU LCS 07/28/09 07/28/09 40 42 105% 85-115%
Color PCU LCS 07/23/09 07/23/09 40 42 105% 85-115%
Color PCU LCS 07/23/09 07/23/09 40 42 105% 85-115%
Color PCU LCS 08/12/09 08/12/09 10 10 100% 85-115%
Color PCU LCS 12/08/09 12/08/09 10 11 110% 85-115%
Color PCU LCS 12/24/09 12/24/09 20 19 95% 85-115%



Alkalinity mg/l CCV 12/08/08 12/08/08 10.4 10.4 100% 91-105%
Alkalinity mg/l CCV 12/08/08 12/08/08 10.6 10.6 100% 91-105%
Alkalinity mg/l CCV 12/29/08 12/29/08 10.8 10.8 100% 91-105%
Alkalinity mg/l CCV 12/08/08 12/08/08 10.8 10.8 100% 91-105%
Alkalinity mg/l CCV 01/06/09 01/06/09 10.6 11.0 104% 91-105%
Alkalinity mg/l CCV 01/12/09 01/12/09 10.6 10.4 98% 91-105%
Alkalinity mg/l CCV 01/14/09 01/14/09 10.8 10.6 98% 91-105%
Alkalinity mg/l CCV 01/26/09 01/26/09 10.8 10.6 98% 91-105%
Alkalinity mg/l CCV 01/29/09 01/29/09 10.8 11.0 102% 91 - 105
Alkalinity mg/l CCV 02/03/09 02/03/09 10.8 10.8 100% 91 - 105
Alkalinity mg/l CCV 02/10/09 02/10/09 10.8 10.6 98% 91 - 105
Alkalinity mg/l CCV 02/20/09 02/20/09 11.0 10.8 98% 91 - 105
Alkalinity mg/l CCV 03/12/09 03/12/09 10.8 10.8 100% 91 - 105
Alkalinity mg/l CCV 03/16/09 03/16/09 10.8 10.6 98% 91 - 105
Alkalinity mg/l CCV 04/13/09 04/13/09 10.8 10.8 100% 91 - 105
Alkalinity mg/l CCV 05/20/09 05/20/09 11.0 10.8 98% 91 - 105
Alkalinity mg/l CCV 05/27/09 05/27/09 8.8 8.6 98% 91 - 105
Alkalinity mg/l CCV 06/03/09 06/03/09 8.6 8.6 100% 91 - 105
Alkalinity mg/l CCV 06/17/09 06/17/09 8.4 8.2 98% 91 - 105
Alkalinity mg/l CCV 07/13/09 07/13/09 8.8 8.4 95% 91 - 105
Alkalinity mg/l CCV 07/15/09 07/15/09 8.4 8.6 102% 91 - 105
Alkalinity mg/l CCV 08/04/09 08/04/09 8.6 8.2 95% 91 - 105
Alkalinity mg/l CCV 08/12/09 08/12/09 8.4 8.4 100% 91 - 105
Alkalinity mg/l CCV 08/28/09 08/28/09 8.6 8.6 100% 91 - 105
Alkalinity mg/l CCV 09/04/09 09/04/09 8.6 8.6 100% 91 - 105
Alkalinity mg/l CCV 09/10/09 09/10/09 8.6 8.8 102% 91 - 105
Alkalinity mg/l CCV 09/18/09 09/18/09 8.4 8.6 102% 91 - 105
Alkalinity mg/l CCV 10/14/09 10/14/09 8.6 8.6 100% 91 - 105
Alkalinity mg/l CCV 10/20/09 10/20/09 8.6 8.8 102% 91 - 105
Alkalinity mg/l CCV 11/05/09 11/05/09 8.4 8.2 98% 91 - 105
Alkalinity mg/l CCV 11/13/09 11/13/09 4.4 4.24 96% 91 - 105
Alkalinity mg/l CCV 03/23/10 03/23/10 4.6 4.6 100% 91 - 105
Alkalinity mg/l CCV 03/18/10 03/18/10 4.4 4.4 100% 91 - 105
Alkalinity mg/l CCV 01/22/10 01/22/10 4.6 4.8 104% 91 - 105
Alkalinity mg/l CCV 06/09/10 06/09/10 4.8 4.8 100% 91 - 105
Alkalinity mg/l CCV 10/06/10 10/06/10 4.6 4.4 96% 91 - 105
Alkalinity mg/l CCV 10/05/10 10/05/10 4.4 4.4 100% 91 - 105
Alkalinity mg/l CCV 05/24/10 05/24/10 12.6 13 103% 91 - 105
Alkalinity mg/l CCV 06/09/10 06/09/10 12.4 12.8 103% 91 - 105
Alkalinity mg/l CCV 10/06/10 10/06/10 12.4 12.2 98% 91 - 105
Alkalinity mg/l CCV 05/17/10 05/17/10 12.4 12.2 98% 91 - 105
Alkalinity mg/l CCV 06/01/10 06/01/10 12.4 12.6 102% 91 - 105
Alkalinity mg/l CCV 04/16/10 04/16/10 12.4 12.2 98% 91 - 105
Alkalinity mg/l CCV 03/15/10 03/15/10 12.8 12.6 98% 91 - 105
Alkalinity mg/l CCV 02/22/10 02/22/10 12.8 13.0 102% 91 - 105
Alkalinity mg/l CCV 07/07/10 07/07/10 4.2 4.04 96% 91 - 105
Alkalinity mg/l CCV 03/15/10 03/15/10 4.4 4.6 105% 91 - 105
Alkalinity mg/l CCV 04/26/10 04/26/10 4.4 4.24 96% 91 - 105
Alkalinity mg/l CCV 08/05/10 08/05/10 4.4 4.24 96% 91 - 105
Alkalinity mg/l CCV 04/06/10 04/06/10 4.4 4.245 96% 91 - 105
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Continuing Calbration Verification Recovery
For Club II Samples Collected From

December 2008 to February 2011
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Alkalinity mg/l CCV 05/11/10 05/11/10 4.4 4.6 105% 91 - 105
Alkalinity mg/l CCV 02/17/10 02/17/10 4.4 4.24 96% 91 - 105
Alkalinity mg/l CCV 02/08/10 02/08/10 4.4 4.4 100% 91 - 105
Alkalinity mg/l CCV 07/13/10 07/13/10 4.4 4.6 105% 91 - 105
Alkalinity mg/l CCV 07/07/10 07/07/10 4.4 4.6 105% 91 - 105
Alkalinity mg/l CCV 01/11/10 01/11/10 4.4 4.6 105% 91 - 105
Alkalinity mg/l CCV 11/03/10 11/03/10 8.4 8.2 98% 91 - 105
Alkalinity mg/l CCV 11/08/10 11/08/10 8.6 8.8 102% 91 - 105
Alkalinity mg/l CCV 11/08/10 11/08/10 8.4 8.8 105% 91 - 105
Alkalinity mg/l CCV 11/10/10 11/10/10 8.4 8.6 102% 91 - 105
Alkalinity mg/l CCV 11/10/10 11/10/10 8.6 9 105% 91 - 105
Alkalinity mg/l CCV 02/17/11 02/17/11 8.4 8.6 102% 91 - 105
Alkalinity mg/l CCV 02/17/11 02/17/11 8.6 8.4 98% 91 - 105
Turbidity NTU CCV 12/08/08 12/08/08 40.2 38.5 96% 87 - 104
Turbidity NTU CCV 12/29/08 12/29/08 20.3 19.7 97% 87 - 104
Turbidity NTU CCV 01/13/09 01/13/09 20.2 20.6 102% 87 - 104
Turbidity NTU CCV 01/23/09 01/23/09 20.2 20.7 102% 87 - 104
Turbidity NTU CCV 01/29/09 01/29/09 40.3 40.8 101% 87 - 104
Turbidity NTU CCV 02/03/09 02/03/09 40.2 40 100% 87 - 104
Turbidity NTU CCV 02/03/09 02/03/09 20.3 19.6 97% 87 - 104
Turbidity NTU CCV 02/10/09 02/10/09 20.2 19.7 98% 87 - 104
Turbidity NTU CCV 02/19/09 02/19/09 20.3 20 99% 87 - 104
Turbidity NTU CCV 02/23/09 02/23/09 20.3 19.8 98% 87 - 104
Turbidity NTU CCV 03/12/09 03/12/09 20.2 19.7 98% 87 - 104
Turbidity NTU CCV 03/13/09 03/13/09 20.3 19.5 96% 87 - 104
Turbidity NTU CCV 04/09/09 04/09/09 20.2 19.5 97% 87 - 104
Turbidity NTU CCV 04/09/09 04/09/09 20.2 19.9 99% 87 - 104
Turbidity NTU CCV 05/20/09 05/20/09 20.3 18.8 93% 87 - 104
Turbidity NTU CCV 05/24/09 05/24/09 20.3 19.1 94% 87 - 104
Turbidity NTU CCV 05/27/09 05/27/09 40.3 39.6 98% 87 - 104
Turbidity NTU CCV 06/02/09 06/02/09 20.2 20.5 101% 87 - 104
Turbidity NTU CCV 06/18/09 06/18/09 10.2 9.8 96% 87 - 104
Turbidity NTU CCV 07/10/09 07/10/09 10.2 9.2 90% 87 - 104
Turbidity NTU CCV 07/15/09 07/15/09 10.2 9.7 95% 87 - 104
Turbidity NTU CCV 10/14/09 10/14/09 10.2 9.7 95% 87 - 104
Turbidity NTU CCV 12/02/09 12/02/09 10.2 9.4 92% 87 - 104
Turbidity NTU CCV 08/05/09 08/05/09 10.2 9.6 94% 87 - 104
Turbidity NTU CCV 08/21/09 08/21/09 10.2 10.7 105% 87 - 104
Turbidity NTU CCV 08/28/09 08/28/09 10 9.7 97% 87 - 104
Turbidity NTU CCV 09/11/09 09/11/09 10 9.5 95% 87 - 104
Turbidity NTU CCV 12/16/09 12/16/09 20 20 100% 87 - 104
Turbidity NTU CCV 01/06/10 01/06/10 20.2 19.7 98% 87 - 104
Turbidity NTU CCV 01/20/10 01/20/10 20.4 19.4 95% 87 - 104
Turbidity NTU CCV 02/12/10 02/12/10 10.1 9.9 98% 87 - 104
Turbidity NTU CCV 02/12/10 02/12/10 10.1 10 99% 87 - 104
Turbidity NTU CCV 02/18/10 02/18/10 10.3 9.6 93% 87 - 104
Turbidity NTU CCV 03/12/10 03/12/10 10.3 9.8 95% 87 - 104
Turbidity NTU CCV 03/27/10 03/27/10 10.4 10.1 97% 87 - 104
Turbidity NTU CCV 04/09/10 04/09/10 10.3 9.8 95% 87 - 104
Turbidity NTU CCV 04/15/10 04/15/10 10.3 10 97% 87 - 104
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Turbidity NTU CCV 04/22/10 04/22/10 40.5 41.3 102% 87 - 104
Turbidity NTU CCV 04/22/10 04/22/10 40.2 40.6 101% 87 - 104
Turbidity NTU CCV 05/09/10 05/09/10 40.2 40.1 100% 87 - 104
Turbidity NTU CCV 05/14/10 05/14/10 40.3 39.6 98% 87 - 104
Turbidity NTU CCV 05/22/10 05/22/10 40.3 38.6 96% 87 - 104
Turbidity NTU CCV 05/22/10 05/22/10 40.3 39.9 99% 87 - 104
Turbidity NTU CCV 06/09/10 06/09/10 40.4 39.7 98% 87 - 104
Turbidity NTU CCV 06/09/10 06/09/10 40.3 39.3 98% 87 - 104
Turbidity NTU CCV 07/07/10 07/07/10 40.5 39.1 97% 87 - 104
Turbidity NTU CCV 07/07/10 07/07/10 40.5 39.1 97% 87 - 104
Turbidity NTU CCV 07/13/10 07/13/10 40.2 40.9 102% 87 - 104
Turbidity NTU CCV 08/04/10 08/04/10 40.5 40.1 99% 87 - 104
Turbidity NTU CCV 08/04/10 08/04/10 40.1 39.8 99% 87 - 104
Turbidity NTU CCV 09/02/10 09/02/10 40.1 39.7 99% 87 - 104
Turbidity NTU CCV 09/08/10 09/08/10 40.1 40.8 102% 87 - 104
Turbidity NTU CCV 09/14/10 09/14/10 40.2 39.8 99% 87 - 104
Turbidity NTU CCV 10/03/10 10/03/10 40.2 39.3 98% 87 - 104
Turbidity NTU CCV 11/09/10 11/09/10 40.2 40.2 100% 87 - 104

SRP μg/l CCV 12/10/08 12/10/08 200 186 93% 92 - 111
SRP μg/l CCV 12/24/08 12/24/08 200 199 100% 92 - 111
SRP μg/l CCV 12/31/08 12/31/08 200 200 100% 92 - 111
SRP μg/l CCV 01/23/09 01/23/09 200 210 105% 92 - 111
SRP μg/l CCV 02/04/09 02/04/09 150 151 101% 92 - 111
SRP μg/l CCV 03/04/09 03/04/09 150 142 95% 92 - 111
SRP μg/l CCV 03/13/09 03/13/09 100 95 95% 92 - 111
SRP μg/l CCV 03/31/09 03/31/09 100 105 105% 92 - 111
SRP μg/l CCV 04/09/09 04/09/09 100 109 109% 92 - 111
SRP μg/l CCV 04/24/09 04/24/09 100 100 100% 92 - 111
SRP μg/l CCV 05/08/09 05/08/09 100 102 102% 92 - 111
SRP μg/l CCV 05/15/09 05/15/09 500 496 99% 92 - 111
SRP μg/l CCV 05/20/09 05/20/09 100 110 110% 92 - 111
SRP μg/l CCV 05/22/09 05/22/09 125 116 93% 92 - 111
SRP μg/l CCV 05/28/09 05/28/09 125 118 94% 92 - 111
SRP μg/l CCV 06/03/09 06/03/09 100 90 90% 92 - 111
SRP μg/l CCV 06/19/09 06/19/09 100 102 102% 92 - 111
SRP μg/l CCV 06/24/09 06/24/09 100 108 108% 92 - 111
SRP μg/l CCV 07/10/09 07/10/09 100 95 95% 92 - 111
SRP μg/l CCV 07/10/09 07/10/09 225 216 96% 92 - 111
SRP μg/l CCV 08/13/09 08/13/09 225 226 100% 92 - 111
SRP μg/l CCV 09/11/09 09/11/09 225 222 99% 92 - 111
SRP μg/l CCV 09/21/09 09/21/09 225 230 102% 92 - 111
SRP μg/l CCV 09/23/09 09/23/09 200 212 106% 92 - 111
SRP μg/l CCV 10/07/09 10/07/09 200 220 110% 92 - 111
SRP μg/l CCV 10/14/09 10/14/09 200 207 104% 92 - 111
SRP μg/l CCV 11/06/09 11/06/09 200 219 110% 92 - 111
SRP μg/l CCV 12/02/09 12/02/09 250 241 96% 92 - 111
SRP μg/l CCV 01/20/10 01/20/10 100 102 102% 92 - 111
SRP μg/l CCV 02/12/10 02/12/10 100 107 107% 92 - 111
SRP μg/l CCV 02/17/10 02/17/10 100 106 106% 92 - 111
SRP μg/l CCV 03/12/10 03/12/10 100 101 101% 92 - 111
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SRP μg/l CCV 03/26/10 03/26/10 100 109 109% 92 - 111
SRP μg/l CCV 04/09/10 04/09/10 100 107 107% 92 - 111
SRP μg/l CCV 04/16/10 04/16/10 500 554 111% 92 - 111
SRP μg/l CCV 04/16/10 04/16/10 100 104 104% 92 - 111
SRP μg/l CCV 04/21/10 04/21/10 100 109 109% 92 - 111
SRP μg/l CCV 05/07/10 05/07/10 110 117 106% 92 - 111
SRP μg/l CCV 05/21/10 05/21/10 110 112 102% 92 - 111
SRP μg/l CCV 05/21/10 05/21/10 110 113 103% 92 - 111
SRP μg/l CCV 06/09/10 06/09/10 110 113 103% 92 - 111
SRP μg/l CCV 06/09/10 06/09/10 110 108 98% 92 - 111
SRP μg/l CCV 07/08/10 07/08/10 110 105 95% 92 - 111
SRP μg/l CCV 07/14/10 07/14/10 110 118 107% 92 - 111
SRP μg/l CCV 08/04/10 08/04/10 110 121 110% 92 - 111
SRP μg/l CCV 08/04/10 08/04/10 110 118 107% 92 - 111
SRP μg/l CCV 08/04/10 08/04/10 100 98 98% 92 - 111
SRP μg/l CCV 09/01/10 09/01/10 100 105 105% 92 - 111
SRP μg/l CCV 09/08/10 09/08/10 100 101 101% 92 - 111
SRP μg/l CCV 10/01/10 10/01/10 100 109 109% 92 - 111
SRP μg/l CCV 11/21/10 11/21/10 100 106 106% 92 - 111

NOX-N μg/l CCV 12/10/08 12/10/08 2000 1847 92% 85 - 115
NOX-N μg/l CCV 12/24/08 12/24/08 2000 2004 100% 85 - 115
NOX-N μg/l CCV 12/31/08 12/31/08 10 10 100% 85 - 115
NOX-N μg/l CCV 01/23/09 01/23/09 200 177 89% 85 - 115
NOX-N μg/l CCV 02/04/09 02/04/09 1000 998 100% 85 - 115
NOX-N μg/l CCV 03/04/09 03/04/09 1000 100 10% 85 - 115
NOX-N μg/l CCV 03/13/09 03/13/09 1000 1041 104% 85 - 115
NOX-N μg/l CCV 03/31/09 03/31/09 1000 945 95% 85 - 115
NOX-N μg/l CCV 04/09/09 04/09/09 1000 950 95% 85 - 115
NOX-N μg/l CCV 04/24/09 04/24/09 1000 917 92% 85 - 115
NOX-N μg/l CCV 05/08/09 05/08/09 1000 950 95% 85 - 115
NOX-N μg/l CCV 05/15/09 05/15/09 2000 1929 96% 85 - 115
NOX-N μg/l CCV 05/20/09 05/20/09 2000 1910 96% 85 - 115
NOX-N μg/l CCV 05/22/09 05/22/09 2000 1910 96% 85 - 115
NOX-N μg/l CCV 05/28/09 05/28/09 2000 1928 96% 85 - 115
NOX-N μg/l CCV 06/03/09 06/03/09 2000 1950 98% 85 - 115
NOX-N μg/l CCV 06/19/09 06/19/09 2000 1938 97% 85 - 115
NOX-N μg/l CCV 06/24/09 06/24/09 1500 1635 109% 85 - 115
NOX-N μg/l CCV 07/10/09 07/10/09 1500 1627 108% 85 - 115
NOX-N μg/l CCV 07/10/09 07/10/09 2000 2080 104% 85 - 115
NOX-N μg/l CCV 08/13/09 08/13/09 1000 945 95% 85 - 115
NOX-N μg/l CCV 09/11/09 09/11/09 1000 988 99% 85 - 115
NOX-N μg/l CCV 09/21/09 09/21/09 1000 1006 101% 85 - 115
NOX-N μg/l CCV 09/23/09 09/23/09 1000 997 100% 85 - 115
NOX-N μg/l CCV 10/07/09 10/07/09 1000 981 98% 85 - 115
NOX-N μg/l CCV 10/14/09 10/14/09 1000 969 97% 85 - 115
NOX-N μg/l CCV 11/06/09 11/06/09 1000 1061 106% 85 - 115
NOX-N μg/l CCV 12/02/09 12/02/09 1250 1236 99% 85 - 115
NOX-N μg/l CCV 01/20/10 01/20/10 1000 996 100% 85 - 115
NOX-N μg/l CCV 02/12/10 02/12/10 1000 931 97% 85 - 115
NOX-N μg/l CCV 02/17/10 02/17/10 2000 1797 90% 85 - 115
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NOX-N μg/l CCV 03/12/10 03/12/10 2000 1877 94% 85 - 115
NOX-N μg/l CCV 03/26/10 03/26/10 700 700 100% 85 - 115
NOX-N μg/l CCV 04/09/10 04/09/10 2000 1923 96% 85 - 115
NOX-N μg/l CCV 04/16/10 04/16/10 2000 1907 95% 85 - 115
NOX-N μg/l CCV 04/16/10 04/16/10 2000 1920 96% 85 - 115
NOX-N μg/l CCV 04/21/10 04/21/10 1000 985 99% 85 - 115
NOX-N μg/l CCV 05/07/10 05/07/10 1000 1092 109% 85 - 115
NOX-N μg/l CCV 05/21/10 05/21/10 2000 1942 97% 85 - 115
NOX-N μg/l CCV 05/21/10 05/21/10 2000 1950 98% 85 - 115
NOX-N μg/l CCV 06/09/10 06/09/10 2000 2078 104% 85 - 115
NOX-N μg/l CCV 06/09/10 06/09/10 1000 1021 102% 85 - 115
NOX-N μg/l CCV 07/08/10 07/08/10 1000 1001 100% 85 - 115
NOX-N μg/l CCV 07/14/10 07/14/10 1000 1034 103% 85 - 115
NOX-N μg/l CCV 08/04/10 08/04/10 1000 1005 101% 85 - 115
NOX-N μg/l CCV 08/04/10 08/04/10 1000 1032 103% 85 - 115
NOX-N μg/l CCV 08/04/10 08/04/10 1000 990 99% 85 - 115
NOX-N μg/l CCV 09/01/10 09/01/10 1000 1015 102% 85 - 115
NOX-N μg/l CCV 09/08/10 09/08/10 1000 1019 102% 85 - 115
NOX-N μg/l CCV 10/01/10 10/01/10 1000 1000 100% 85 - 115
NOX-N μg/l CCV 11/21/10 11/21/10 1000 997 100% 85 - 115

Ammonia μg/l CCV 01/06/09 01/06/09 822 768 93% 90 - 110
Ammonia μg/l CCV 01/07/09 01/07/09 822 785 95% 90 - 110
Ammonia μg/l CCV 01/07/09 01/07/09 500 457 91% 90 - 110
Ammonia μg/l CCV 01/19/09 01/19/09 500 476 95% 90 - 110
Ammonia μg/l CCV 02/17/09 02/17/09 400 382 96% 90 - 110
Ammonia μg/l CCV 02/18/09 02/18/09 400 389 97% 90 - 110
Ammonia μg/l CCV 02/18/09 02/18/09 400 386 97% 90 - 110
Ammonia μg/l CCV 03/11/09 03/11/09 500 493 99% 90 - 110
Ammonia μg/l CCV 04/14/09 04/14/09 500 545 109% 90 - 110
Ammonia μg/l CCV 04/16/09 04/16/09 500 531 106% 90 - 110
Ammonia μg/l CCV 04/17/09 04/17/09 500 500 100% 90 - 110
Ammonia μg/l CCV 05/12/09 05/12/09 500 536 107% 90 - 110
Ammonia μg/l CCV 05/12/09 05/12/09 500 547 109% 90 - 110
Ammonia μg/l CCV 05/28/09 05/28/09 500 531 106% 90 - 110
Ammonia μg/l CCV 06/16/09 06/16/09 500 501 100% 90 - 110
Ammonia μg/l CCV 06/16/09 06/16/09 500 510 102% 90 - 110
Ammonia μg/l CCV 06/16/09 06/16/09 500 534 107% 90 - 110
Ammonia μg/l CCV 06/29/09 06/29/09 500 509 102% 90 - 110
Ammonia μg/l CCV 07/22/09 07/22/09 500 515 103% 90 - 110
Ammonia μg/l CCV 07/22/09 07/22/09 500 519 104% 90 - 110
Ammonia μg/l CCV 08/18/09 08/18/09 1000 945 95% 90 - 110
Ammonia μg/l CCV 08/19/09 08/19/09 1000 940 94% 90 - 110
Ammonia μg/l CCV 09/23/09 09/23/09 1000 941 94% 90 - 110
Ammonia μg/l CCV 10/28/09 10/28/09 1000 952 95% 90 - 110
Ammonia μg/l CCV 10/29/09 10/29/09 1000 941 94% 90 - 110
Ammonia μg/l CCV 11/30/09 11/30/09 100 105 105% 90 - 110
Ammonia μg/l CCV 10/14/09 10/14/09 100 106 106% 90 - 110
Ammonia μg/l CCV 12/18/09 12/18/09 100 107 107% 90 - 110
Ammonia μg/l CCV 01/14/10 01/14/10 100 101 101% 90 - 110
Ammonia μg/l CCV 01/14/10 01/14/10 100 106 106% 90 - 110



Continuing Calbration Verification Recovery
For Club II Samples Collected From

December 2008 to February 2011

PARAMETERS UNITS SAMPLE 
DESCRIPTION

DATE    
PREPPED

DATE 
ANALYZED

% 
RECOVERY

ACCEPTANCE 
RANGE        

THEOR. 
CONC.

ACTUAL 
CONC. 

Ammonia μg/l CCV 01/15/10 01/15/10 100 95 95% 90 - 110
Ammonia μg/l CCV 02/09/10 02/09/10 100 97 97% 90 - 110
Ammonia μg/l CCV 03/01/10 03/01/10 100 99 99% 90 - 110
Ammonia μg/l CCV 03/24/10 03/24/10 100 97 97% 90 - 110
Ammonia μg/l CCV 04/12/10 04/12/10 100 99 99% 90 - 110
Ammonia μg/l CCV 04/16/10 04/16/10 1000 1042 104% 90 - 110
Ammonia μg/l CCV 04/16/10 04/16/10 100 102 102% 90 - 110
Ammonia μg/l CCV 04/29/10 04/29/10 100 96 96% 90 - 110
Ammonia μg/l CCV 04/30/10 04/30/10 100 103 103% 90 - 110
Ammonia μg/l CCV 05/12/10 05/12/10 100 98 98% 90 - 110
Ammonia μg/l CCV 06/02/10 06/02/10 100 106 106% 90 - 110
Ammonia μg/l CCV 06/02/10 06/02/10 100 104 104% 90 - 110
Ammonia μg/l CCV 06/02/10 06/02/10 100 105 105% 90 - 110
Ammonia μg/l CCV 06/09/10 06/09/10 100 100 100% 90 - 110
Ammonia μg/l CCV 06/09/10 06/09/10 100 100 100% 90 - 110
Ammonia μg/l CCV 06/09/10 06/09/10 100 100 100% 90 - 110
Ammonia μg/l CCV 07/15/10 07/15/10 100 98 98% 90 - 110
Ammonia μg/l CCV 07/15/10 07/15/10 100 104 104% 90 - 110
Ammonia μg/l CCV 08/19/10 08/19/10 100 105 105% 90 - 110
Ammonia μg/l CCV 09/28/10 09/28/10 100 102 102% 90 - 110
Ammonia μg/l CCV 12/08/10 12/08/10 100 93 93% 90 - 110
Ammonia μg/l CCV 12/08/10 12/08/10 100 96 96% 90 - 110
Ammonia μg/l CCV 12/08/10 12/08/10 100 98 98% 90 - 110
Ammonia μg/l CCV 12/15/10 12/15/10 100 92 92% 90 - 110
Ammonia μg/l CCV 12/17/10 12/17/10 100 90 90% 90 - 110
Ammonia μg/l CCV 12/17/10 12/17/10 80 80 100% 90 - 110

Total N μg/l CCV 01/13/09 01/13/09 1000 945 95% 90 - 110
Total N μg/l CCV 01/13/09 01/13/09 1000 911 91% 90 - 110
Total N μg/l CCV 01/13/09 01/13/09 1000 1013 101% 90 - 110
Total N μg/l CCV 01/15/09 01/15/09 1000 998 100% 90 - 110
Total N μg/l CCV 01/15/09 01/15/09 1000 972 97% 90 - 110
Total N μg/l CCV 01/20/09 01/20/09 1000 1055 106% 90 - 110
Total N μg/l CCV 01/27/09 01/27/09 1000 1043 104% 90 - 110
Total N μg/l CCV 01/27/09 01/27/09 1000 1064 106% 90 - 110
Total N μg/l CCV 01/29/09 01/29/09 600 602 100% 90 - 110
Total N μg/l CCV 02/10/09 02/10/09 600 560 93% 90 - 110
Total N μg/l CCV 02/25/09 02/25/09 400 395 99% 90 - 110
Total N μg/l CCV 03/06/09 03/06/09 5424 5392 99% 90 - 110
Total N μg/l CCV 03/18/09 03/18/09 7232 6826 94% 90 - 110
Total N μg/l CCV 03/19/09 03/19/09 1000 952 95% 90 - 110
Total N μg/l CCV 04/24/09 04/24/09 1000 905 91% 90 - 110
Total N μg/l CCV 04/24/09 04/24/09 8000 8363 105% 90 - 110
Total N μg/l CCV 04/20/09 04/20/09 8000 8473 106% 90 - 110
Total N μg/l CCV 04/20/09 04/20/09 8000 8426 105% 90 - 110
Total N μg/l CCV 05/05/09 05/05/09 8000 7800 98% 90 - 110
Total N μg/l CCV 05/05/09 05/05/09 8000 8345 104% 90 - 110
Total N μg/l CCV 05/07/09 05/07/09 1000 958 96% 90 - 110
Total N μg/l CCV 06/09/09 06/09/09 1000 977 98% 90 - 110
Total N μg/l CCV 06/24/09 06/24/09 1000 995 100% 90 - 110
Total N μg/l CCV 07/09/09 07/09/09 2500 2599 104% 90 - 110



Continuing Calbration Verification Recovery
For Club II Samples Collected From

December 2008 to February 2011

PARAMETERS UNITS SAMPLE 
DESCRIPTION

DATE    
PREPPED

DATE 
ANALYZED

% 
RECOVERY

ACCEPTANCE 
RANGE        

THEOR. 
CONC.

ACTUAL 
CONC. 

Total N μg/l CCV 09/26/09 09/26/09 2200 2222 101% 90 - 110
Total N μg/l CCV 11/12/09 11/12/09 2500 2599 104% 90 - 110
Total N μg/l CCV 11/09/09 11/09/09 3000 2988 100% 90 - 110
Total N μg/l CCV 12/15/09 12/15/09 2500 2274 91% 90 - 110
Total N μg/l CCV 02/02/10 02/02/10 2000 2130 107% 90 - 110
Total N μg/l CCV 02/02/10 02/02/10 2500 2604 104% 90 - 110
Total N μg/l CCV 02/04/10 02/04/10 2500 2570 103% 90 - 110
Total N μg/l CCV 02/04/10 02/04/10 2000 2208 110% 90 - 110
Total N μg/l CCV 02/04/10 02/04/10 2000 2154 108% 90 - 110
Total N μg/l CCV 02/04/10 02/04/10 2000 2058 103% 90 - 110
Total N μg/l CCV 02/11/10 02/11/10 2000 2046 102% 90 - 110
Total N μg/l CCV 02/11/10 02/11/10 2400 2346 98% 90 - 110
Total N μg/l CCV 02/12/10 02/12/10 2400 2256 94% 90 - 110
Total N μg/l CCV 02/15/10 02/15/10 2400 2585 108% 90 - 110
Total N μg/l CCV 02/16/10 02/16/10 2400 2482 103% 90 - 110
Total N μg/l CCV 02/22/10 02/22/10 8000 8830 110% 90 - 110
Total N μg/l CCV 02/22/10 02/22/10 4000 4240 106% 90 - 110
Total N μg/l CCV 02/22/10 02/22/10 8000 8644 108% 90 - 110
Total N μg/l CCV 02/22/10 02/22/10 4000 4318 108% 90 - 110
Total N μg/l CCV 03/05/10 03/05/10 8000 8773 110% 90 - 110
Total N μg/l CCV 03/05/10 03/05/10 8000 8692 109% 90 - 110
Total N μg/l CCV 03/29/10 03/29/10 2000 2037 102% 90 - 110
Total N μg/l CCV 03/29/10 03/29/10 2000 2049 102% 90 - 110
Total N μg/l CCV 03/30/10 03/30/10 2000 1801 90% 90 - 110
Total N μg/l CCV 04/05/10 04/05/10 2000 2135 107% 90 - 110
Total N μg/l CCV 04/08/10 04/08/10 2000 2065 103% 90 - 110
Total N μg/l CCV 04/15/10 04/15/10 2000 2004 100% 90 - 110
Total N μg/l CCV 04/15/10 04/15/10 2000 2139 107% 90 - 110
Total N μg/l CCV 04/23/10 04/23/10 2000 2178 109% 90 - 110
Total N μg/l CCV 04/26/10 04/26/10 2000 2056 103% 90 - 110
Total N μg/l CCV 04/26/10 04/26/10 2000 2150 108% 90 - 110
Total N μg/l CCV 04/26/10 04/26/10 2000 1905 95% 90 - 110
Total N μg/l CCV 04/27/10 04/27/10 2000 1945 97% 90 - 110
Total N μg/l CCV 05/06/10 05/06/10 2000 1985 99% 90 - 110
Total N μg/l CCV 05/20/10 05/20/10 2000 2161 108% 90 - 110
Total N μg/l CCV 06/01/10 06/01/10 2000 2179 109% 90 - 110
Total N μg/l CCV 06/01/10 06/01/10 2000 2182 109% 90 - 110
Total N μg/l CCV 06/04/10 06/04/10 2000 2117 106% 90 - 110
Total N μg/l CCV 06/07/10 06/07/10 2000 2133 107% 90 - 110
Total N μg/l CCV 06/10/10 06/10/10 2000 2145 107% 90 - 110
Total N μg/l CCV 06/10/10 06/10/10 2000 2177 109% 90 - 110
Total N μg/l CCV 06/10/10 06/10/10 2000 2087 104% 90 - 110
Total N μg/l CCV 07/13/10 07/13/10 2000 2129 106% 90 - 110
Total N μg/l CCV 07/26/10 07/26/10 2000 2144 107% 90 - 110
Total N μg/l CCV 07/26/10 07/26/10 2000 2170 109% 90 - 110
Total N μg/l CCV 08/11/10 08/11/10 2000 1812 91% 90 - 110
Total N μg/l CCV 08/16/10 08/16/10 2000 1803 90% 90 - 110
Total N μg/l CCV 08/16/10 08/16/10 2000 1850 93% 90 - 110
Total N μg/l CCV 08/16/10 08/16/10 2000 1935 97% 90 - 110
Total N μg/l CCV 08/20/10 08/20/10 2000 2151 108% 90 - 110



Continuing Calbration Verification Recovery
For Club II Samples Collected From

December 2008 to February 2011

PARAMETERS UNITS SAMPLE 
DESCRIPTION

DATE    
PREPPED

DATE 
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RANGE        
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CONC. 

Total N μg/l CCV 10/07/10 10/07/10 2000 2161 108% 90 - 110
Total N μg/l CCV 11/29/10 11/29/10 2000 2120 106% 90 - 110
Total N μg/l CCV 12/02/10 12/02/10 2000 1975 99% 90 - 110
Total N μg/l CCV 12/27/10 12/27/10 2000 2189 109% 90 - 110
Total N μg/l CCV 12/28/10 12/28/10 2000 2208 110% 90 - 110
Total N μg/l CCV 12/28/10 12/28/10 2000 2025 101% 90 - 110
Total N μg/l CCV 01/06/11 01/06/11 2000 2148 107% 90 - 110
Total P μg/l CCV 01/13/09 01/13/09 500 485 97% 90 - 110
Total P μg/l CCV 01/13/09 01/13/09 500 491 98% 90 - 110
Total P μg/l CCV 01/13/09 01/13/09 500 468 94% 90 - 110
Total P μg/l CCV 01/15/09 01/15/09 500 464 93% 90 - 110
Total P μg/l CCV 01/15/09 01/15/09 500 533 107% 90 - 110
Total P μg/l CCV 01/20/09 01/20/09 500 454 91% 90 - 110
Total P μg/l CCV 01/27/09 01/27/09 500 487 97% 90 - 110
Total P μg/l CCV 01/27/09 01/27/09 500 456 91% 90 - 110
Total P μg/l CCV 01/29/09 01/29/09 500 504 101% 90 - 110
Total P μg/l CCV 02/10/09 02/10/09 500 478 96% 90 - 110
Total P μg/l CCV 02/25/09 02/25/09 500 479 96% 90 - 110
Total P μg/l CCV 03/06/09 03/06/09 500 469 94% 90 - 110
Total P μg/l CCV 03/18/09 03/18/09 500 484 97% 90 - 110
Total P μg/l CCV 03/19/09 03/19/09 200 189 95% 90 - 110
Total P μg/l CCV 04/20/09 04/20/09 200 201 101% 90 - 110
Total P μg/l CCV 04/20/09 04/20/09 200 180 90% 90 - 110
Total P μg/l CCV 04/24/09 04/24/09 200 197 99% 90 - 110
Total P μg/l CCV 04/24/09 04/24/09 200 208 104% 90 - 110
Total P μg/l CCV 05/05/09 05/05/09 200 195 98% 90 - 110
Total P μg/l CCV 05/05/09 05/05/09 200 209 105% 90 - 110
Total P μg/l CCV 05/07/09 05/07/09 1400 1339 96% 90 - 110
Total P μg/l CCV 06/09/09 06/09/09 600 567 95% 90 - 110
Total P μg/l CCV 06/24/09 06/24/09 1600 1559 97% 90 - 110
Total P μg/l CCV 07/09/09 07/09/09 1000 948 95% 90 - 110
Total P μg/l CCV 09/26/09 09/26/09 1000 943 94% 90 - 110
Total P μg/l CCV 11/12/09 11/12/09 2000 2201 110% 90 - 110
Total P μg/l CCV 11/09/09 11/09/09 2000 2195 110% 90 - 110
Total P μg/l CCV 12/15/09 12/15/09 2000 2206 110% 90 - 110
Total P μg/l CCV 02/02/10 02/02/10 1100 1113 101% 90 - 110
Total P μg/l CCV 02/02/10 02/02/10 1000 922 92% 90 - 110
Total P μg/l CCV 02/04/10 02/04/10 1000 973 97% 90 - 110
Total P μg/l CCV 02/04/10 02/04/10 2000 2078 104% 90 - 110
Total P μg/l CCV 02/04/10 02/04/10 1000 917 92% 90 - 110
Total P μg/l CCV 02/04/10 02/04/10 1000 1072 107% 90 - 110
Total P μg/l CCV 02/11/10 02/11/10 1000 990 99% 90 - 110
Total P μg/l CCV 02/11/10 02/11/10 200 184 92% 90 - 110
Total P μg/l CCV 02/12/10 02/12/10 200 208 104% 90 - 110
Total P μg/l CCV 02/15/10 02/15/10 200 194 97% 90 - 110
Total P μg/l CCV 02/16/10 02/16/10 200 208 104% 90 - 110
Total P μg/l CCV 02/22/10 02/22/10 200 197 99% 90 - 110
Total P μg/l CCV 02/22/10 02/22/10 200 205 103% 90 - 110
Total P μg/l CCV 02/22/10 02/22/10 200 195 98% 90 - 110
Total P μg/l CCV 02/22/10 02/22/10 200 193 97% 90 - 110



Continuing Calbration Verification Recovery
For Club II Samples Collected From

December 2008 to February 2011
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Total P μg/l CCV 03/05/10 03/05/10 200 193 97% 90 - 110
Total P μg/l CCV 03/05/10 03/05/10 200 204 102% 90 - 110
Total P μg/l CCV 03/29/10 03/29/10 200 212 106% 90 - 110
Total P μg/l CCV 03/29/10 03/29/10 200 196 98% 90 - 110
Total P μg/l CCV 03/30/10 03/30/10 200 196 98% 90 - 110
Total P μg/l CCV 04/05/10 04/05/10 200 182 91% 90 - 110
Total P μg/l CCV 04/08/10 04/08/10 200 185 93% 90 - 110
Total P μg/l CCV 04/15/10 04/15/10 200 194 97% 90 - 110
Total P μg/l CCV 04/15/10 04/15/10 200 201 101% 90 - 110
Total P μg/l CCV 04/23/10 04/23/10 200 193 97% 90 - 110
Total P μg/l CCV 04/26/10 04/26/10 200 198 99% 90 - 110
Total P μg/l CCV 04/26/10 04/26/10 200 202 101% 90 - 110
Total P μg/l CCV 04/26/10 04/26/10 200 204 102% 90 - 110
Total P μg/l CCV 04/27/10 04/27/10 200 195 98% 90 - 110
Total P μg/l CCV 05/06/10 05/06/10 200 201 101% 90 - 110
Total P μg/l CCV 05/20/10 05/20/10 200 191 96% 90 - 110
Total P μg/l CCV 06/01/10 06/01/10 200 199 100% 90 - 110
Total P μg/l CCV 06/01/10 06/01/10 200 195 98% 90 - 110
Total P μg/l CCV 06/04/10 06/04/10 1500 1526 102% 90 - 110
Total P μg/l CCV 06/07/10 06/07/10 200 187 94% 90 - 110
Total P μg/l CCV 06/10/10 06/10/10 200 196 98% 90 - 110
Total P μg/l CCV 06/10/10 06/10/10 200 186 93% 90 - 110
Total P μg/l CCV 06/10/10 06/10/10 200 207 104% 90 - 110
Total P μg/l CCV 07/13/10 07/13/10 200 188 94% 90 - 110
Total P μg/l CCV 07/26/10 07/26/10 200 195 98% 90 - 110
Total P μg/l CCV 07/26/10 07/26/10 200 204 102% 90 - 110
Total P μg/l CCV 08/11/10 08/11/10 200 196 98% 90 - 110
Total P μg/l CCV 08/16/10 08/16/10 200 210 105% 90 - 110
Total P μg/l CCV 08/16/10 08/16/10 200 184 92% 90 - 110
Total P μg/l CCV 08/16/10 08/16/10 200 205 103% 90 - 110
Total P μg/l CCV 08/20/10 08/20/10 200 208 104% 90 - 110
Total P μg/l CCV 10/07/10 10/07/10 200 207 104% 90 - 110
Total P μg/l CCV 11/29/10 11/29/10 200 194 97% 90 - 110
Total P μg/l CCV 12/02/10 12/02/10 200 200 100% 90 - 110
Total P μg/l CCV 12/27/10 12/27/10 200 199 100% 90 - 110
Total P μg/l CCV 12/28/10 12/28/10 200 203 102% 90 - 110
Total P μg/l CCV 12/28/10 12/28/10 200 200 100% 90 - 110
Total P μg/l CCV 01/06/11 01/06/11 200 197 99% 90 - 110
Color PCU CCV 10/09/09 10/09/09 25 25 100% 85 - 115
Color PCU CCV 10/16/09 10/16/09 25 24 96% 85 - 115
Color PCU CCV 10/30/09 10/30/09 25 24 96% 85 - 115
Color PCU CCV 11/13/09 11/13/09 25 24 96% 85 - 115
Color PCU CCV 11/25/09 11/25/09 25 24 96% 85 - 115
Color PCU CCV 12/04/09 12/04/09 10 10 100% 85 - 115
Color PCU CCV 12/08/09 12/08/09 10 10 100% 85 - 115
Color PCU CCV 01/05/10 01/05/10 10 11 110% 85 - 115
Color PCU CCV 01/26/10 01/26/10 10 10 100% 85 - 115
Color PCU CCV 02/04/10 02/04/10 10 10 100% 85 - 115
Color PCU CCV 02/04/10 02/04/10 10 10 100% 85 - 115
Color PCU CCV 02/26/10 02/26/10 10 11 110% 85 - 115



Continuing Calbration Verification Recovery
For Club II Samples Collected From

December 2008 to February 2011
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Color PCU CCV 03/05/10 03/05/10 10 11 110% 85 - 115
Color PCU CCV 03/16/10 03/16/10 10 11 110% 85 - 115
Color PCU CCV 03/26/10 03/26/10 10 11 110% 85 - 115
Color PCU CCV 03/30/10 03/30/10 10 11 110% 85 - 115
Color PCU CCV 02/04/10 02/04/10 10 10 100% 85 - 115
Color PCU CCV 02/26/10 02/26/10 10 10 100% 85 - 115
Color PCU CCV 03/05/10 03/05/10 10 10 100% 85 - 115
Color PCU CCV 03/16/10 03/16/10 10 10 100% 85 - 115
Color PCU CCV 03/26/10 03/26/10 10 10 100% 85 - 115
Color PCU CCV 03/30/10 03/30/10 10 11 110% 85 - 115
Color PCU CCV 01/05/10 01/05/10 10 10 100% 85 - 115
Color PCU CCV 01/19/10 01/19/10 20 20 100% 85 - 115
Color PCU CCV 02/12/10 02/12/10 20 20 100% 85 - 115
Color PCU CCV 02/12/10 02/12/10 20 20 100% 85 - 115
Color PCU CCV 02/17/10 02/17/10 20 20 100% 85 - 115
Color PCU CCV 03/11/10 03/11/10 20 20 100% 85 - 115
Color PCU CCV 03/12/10 03/12/10 20 20 100% 85 - 115
Color PCU CCV 03/26/10 03/26/10 20 20 100% 85 - 115
Color PCU CCV 03/26/10 03/26/10 20 20 100% 85 - 115
Color PCU CCV 04/08/10 04/08/10 20 20 100% 85 - 115
Color PCU CCV 04/16/10 04/16/10 20 20 100% 85 - 115
Color PCU CCV 04/21/10 04/21/10 20 20 100% 85 - 115
Color PCU CCV 04/21/10 04/21/10 20 20 100% 85 - 115
Color PCU CCV 04/28/10 04/28/10 40 40 100% 85 - 115
Color PCU CCV 05/07/10 05/07/10 40 40 100% 85 - 115
Color PCU CCV 05/21/10 05/21/10 40 40 100% 85 - 115
Color PCU CCV 05/21/10 05/21/10 40 40 100% 85 - 115
Color PCU CCV 05/28/10 05/28/10 40 40 100% 85 - 115
Color PCU CCV 06/10/10 06/10/10 40 40 100% 85 - 115
Color PCU CCV 07/07/10 07/07/10 40 40 100% 85 - 115
Color PCU CCV 07/07/10 07/07/10 40 40 100% 85 - 115
Color PCU CCV 07/13/10 07/13/10 40 40 100% 85 - 115
Color PCU CCV 08/05/10 08/05/10 40 40 100% 85 - 115
Color PCU CCV 09/02/10 09/02/10 40 40 100% 85 - 115
Color PCU CCV 09/09/10 09/09/10 40 40 100% 85 - 115
Color PCU CCV 09/13/10 09/13/10 40 40 100% 85 - 115
Color PCU CCV 09/30/10 09/30/10 40 40 100% 85 - 115
Color PCU CCV 10/01/10 10/01/10 40 40 100% 85 - 115



Alkalinity mg/l Method Blank 12/08/08 12/08/08 <0.5 <0.5
Alkalinity mg/l Method Blank 12/08/08 12/08/08 <0.5 <0.5
Alkalinity mg/l Method Blank 12/29/08 12/29/08 <0.5 <0.5
Alkalinity mg/l Method Blank 12/08/08 12/08/08 <0.5 <0.5
Alkalinity mg/l Method Blank 01/06/09 01/06/09 <0.5 <0.5
Alkalinity mg/l Method Blank 01/12/09 01/12/09 <0.5 <0.5
Alkalinity mg/l Method Blank 01/14/09 01/14/09 <0.5 <0.5
Alkalinity mg/l Method Blank 01/26/09 01/26/09 <0.5 <0.5
Alkalinity mg/l Method Blank 01/29/09 01/29/09 <0.5 <0.5
Alkalinity mg/l Method Blank 02/03/09 02/03/09 <0.5 <0.5
Alkalinity mg/l Method Blank 02/10/09 02/10/09 <0.5 <0.5
Alkalinity mg/l Method Blank 02/20/09 02/20/09 <0.5 <0.5
Alkalinity mg/l Method Blank 03/12/09 03/12/09 <0.5 <0.5
Alkalinity mg/l Method Blank 03/16/09 03/16/09 <0.5 <0.5
Alkalinity mg/l Method Blank 04/13/09 04/13/09 <0.5 <0.5
Alkalinity mg/l Method Blank 05/20/09 05/20/09 <0.5 <0.5
Alkalinity mg/l Method Blank 05/27/09 05/27/09 <0.5 <0.5
Alkalinity mg/l Method Blank 06/03/09 06/03/09 <0.5 <0.5
Alkalinity mg/l Method Blank 06/17/09 06/17/09 <0.5 <0.5
Alkalinity mg/l Method Blank 07/13/09 07/13/09 <0.5 <0.5
Alkalinity mg/l Method Blank 07/15/09 07/15/09 <0.5 <0.5
Alkalinity mg/l Method Blank 08/04/09 08/04/09 <0.5 <0.5
Alkalinity mg/l Method Blank 08/12/09 08/12/09 <0.5 <0.5
Alkalinity mg/l Method Blank 08/28/09 08/28/09 <0.5 <0.5
Alkalinity mg/l Method Blank 09/04/09 09/04/09 <0.5 <0.5
Alkalinity mg/l Method Blank 09/10/09 09/10/09 <0.5 <0.5
Alkalinity mg/l Method Blank 09/18/09 09/18/09 <0.5 <0.5
Alkalinity mg/l Method Blank 10/14/09 10/14/09 <0.5 <0.5
Alkalinity mg/l Method Blank 10/20/09 10/20/09 <0.5 <0.5
Alkalinity mg/l Method Blank 11/05/09 11/05/09 <0.5 <0.5
Alkalinity mg/l Method Blank 11/13/09 11/13/09 <0.5 <0.5
Alkalinity mg/l Method Blank 03/23/10 03/23/10 <0.5 <0.5
Alkalinity mg/l Method Blank 03/18/10 03/18/10 <0.5 <0.5
Alkalinity mg/l Method Blank 01/22/10 01/22/10 <0.5 <0.5
Alkalinity mg/l Method Blank 06/09/10 06/09/10 <0.5 <0.5
Alkalinity mg/l Method Blank 10/06/10 10/06/10 <0.5 <0.5
Alkalinity mg/l Method Blank 10/05/10 10/05/10 <0.5 <0.5
Alkalinity mg/l Method Blank 05/24/10 05/24/10 <0.5 <0.5
Alkalinity mg/l Method Blank 06/09/10 06/09/10 <0.5 <0.5
Alkalinity mg/l Method Blank 10/06/10 10/06/10 <0.5 <0.5
Alkalinity mg/l Method Blank 05/17/10 05/17/10 <0.5 <0.5
Alkalinity mg/l Method Blank 06/01/10 06/01/10 <0.5 <0.5
Alkalinity mg/l Method Blank 04/16/10 04/16/10 <0.5 <0.5
Alkalinity mg/l Method Blank 03/15/10 03/15/10 <0.5 <0.5
Alkalinity mg/l Method Blank 02/22/10 02/22/10 <0.5 <0.5

Method Blank Recovery
For Club II Samples Collected From

PARAMETERS UNITS SAMPLE 
DESCRIPTION

DATE    
PREPPED

DATE 
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ACCEPTANCE 
RANGE        

ACTUAL 
CONC.

December 2008 to February 2011



Method Blank Recovery
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ACTUAL 
CONC.

December 2008 to February 2011

Alkalinity mg/l Method Blank 07/07/10 07/07/10 <0.5 <0.5
Alkalinity mg/l Method Blank 03/15/10 03/15/10 <0.5 <0.5
Alkalinity mg/l Method Blank 04/26/10 04/26/10 <0.5 <0.5
Alkalinity mg/l Method Blank 08/05/10 08/05/10 <0.5 <0.5
Alkalinity mg/l Method Blank 04/06/10 04/06/10 <0.5 <0.5
Alkalinity mg/l Method Blank 05/11/10 05/11/10 <0.5 <0.5
Alkalinity mg/l Method Blank 02/17/10 02/17/10 <0.5 <0.5
Alkalinity mg/l Method Blank 02/08/10 02/08/10 <0.5 <0.5
Alkalinity mg/l Method Blank 07/13/10 07/13/10 <0.5 <0.5
Alkalinity mg/l Method Blank 07/07/10 07/07/10 <0.5 <0.5
Alkalinity mg/l Method Blank 01/11/10 01/11/10 <0.5 <0.5
Alkalinity mg/l Method Blank 11/03/10 11/03/10 <0.5 <0.5
Alkalinity mg/l Method Blank 11/08/10 11/08/10 <0.5 <0.5
Alkalinity mg/l Method Blank 11/08/10 11/08/10 <0.5 <0.5
Alkalinity mg/l Method Blank 11/10/10 11/10/10 <0.5 <0.5
Alkalinity mg/l Method Blank 11/10/10 11/10/10 <0.5 <0.5
Alkalinity mg/l Method Blank 02/17/11 02/17/11 <0.5 <0.5
Alkalinity mg/l Method Blank 02/17/11 02/17/11 <0.5 <0.5

Spec. Cond. μmho/cm Method Blank 12/10/08 12/10/08 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 12/29/08 12/29/08 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 01/13/09 01/13/09 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 01/13/09 01/13/09 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 02/09/09 02/09/09 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 02/09/09 02/09/09 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 02/09/09 02/09/09 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 02/09/09 02/09/09 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 02/24/09 02/24/09 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 02/24/09 02/24/09 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 03/10/09 03/10/09 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 03/27/09 03/27/09 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 04/21/09 04/21/09 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 04/21/09 04/21/09 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 04/21/09 04/21/09 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 05/05/09 05/05/09 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 05/12/09 05/12/09 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 05/26/09 05/26/09 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 05/26/09 05/26/09 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 05/26/09 05/26/09 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 06/19/09 06/19/09 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 06/19/09 06/19/09 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 06/19/09 06/19/09 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 06/23/09 06/23/09 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 06/23/09 06/23/09 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 07/27/09 07/27/09 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 08/10/09 08/10/09 <0.2 <0.2
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Spec. Cond. μmho/cm Method Blank 10/06/09 10/06/09 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 07/15/10 07/15/10 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 07/15/10 07/15/10 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 08/13/10 08/13/10 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 08/27/10 08/27/10 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 09/21/10 09/21/10 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 10/08/10 10/08/10 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 10/14/10 10/14/10 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 10/14/10 10/14/10 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 11/16/10 11/16/10 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 11/16/10 11/16/10 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 11/30/10 11/30/10 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 02/17/11 02/17/11 <0.2 <0.2

Turbidity NTU Method Blank 12/08/08 12/08/08 <0.1 <0.1
Turbidity NTU Method Blank 12/29/08 12/29/08 <0.1 <0.1
Turbidity NTU Method Blank 01/13/09 01/13/09 <0.1 <0.1
Turbidity NTU Method Blank 01/23/09 01/23/09 <0.1 <0.1
Turbidity NTU Method Blank 01/29/09 01/29/09 <0.1 <0.1
Turbidity NTU Method Blank 02/03/09 02/03/09 <0.1 <0.1
Turbidity NTU Method Blank 02/03/09 02/03/09 <0.1 <0.1
Turbidity NTU Method Blank 02/10/09 02/10/09 <0.1 <0.1
Turbidity NTU Method Blank 02/19/09 02/19/09 <0.1 <0.1
Turbidity NTU Method Blank 02/23/09 02/23/09 <0.1 <0.1
Turbidity NTU Method Blank 03/12/09 03/12/09 <0.1 <0.1
Turbidity NTU Method Blank 03/13/09 03/13/09 <0.1 <0.1
Turbidity NTU Method Blank 04/09/09 04/09/09 <0.1 <0.1
Turbidity NTU Method Blank 04/09/09 04/09/09 <0.1 <0.1
Turbidity NTU Method Blank 05/20/09 05/20/09 <0.1 <0.1
Turbidity NTU Method Blank 05/24/09 05/24/09 <0.1 <0.1
Turbidity NTU Method Blank 05/27/09 05/27/09 <0.1 <0.1
Turbidity NTU Method Blank 06/02/09 06/02/09 <0.1 <0.1
Turbidity NTU Method Blank 06/18/09 06/18/09 <0.1 <0.1
Turbidity NTU Method Blank 07/10/09 07/10/09 <0.1 <0.1
Turbidity NTU Method Blank 07/15/09 07/15/09 <0.1 <0.1
Turbidity NTU Method Blank 10/14/09 10/14/09 <0.1 <0.1
Turbidity NTU Method Blank 12/02/09 12/02/09 <0.1 <0.1
Turbidity NTU Method Blank 08/05/09 08/05/09 <0.1 <0.1
Turbidity NTU Method Blank 08/21/09 08/21/09 <0.1 <0.1
Turbidity NTU Method Blank 08/28/09 08/28/09 <0.1 <0.1
Turbidity NTU Method Blank 09/11/09 09/11/09 <0.1 <0.1
Turbidity NTU Method Blank 12/16/09 12/16/09 <0.1 <0.1
Turbidity NTU Method Blank 01/06/10 01/06/10 <0.1 <0.1
Turbidity NTU Method Blank 01/20/10 01/20/10 <0.1 <0.1
Turbidity NTU Method Blank 02/12/10 02/12/10 <0.1 <0.1
Turbidity NTU Method Blank 02/12/10 02/12/10 <0.1 <0.1
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Turbidity NTU Method Blank 02/18/10 02/18/10 <0.1 <0.1
Turbidity NTU Method Blank 03/12/10 03/12/10 <0.1 <0.1
Turbidity NTU Method Blank 03/27/10 03/27/10 <0.1 <0.1
Turbidity NTU Method Blank 04/09/10 04/09/10 <0.1 <0.1
Turbidity NTU Method Blank 04/15/10 04/15/10 <0.1 <0.1
Turbidity NTU Method Blank 04/22/10 04/22/10 <0.1 <0.1
Turbidity NTU Method Blank 04/22/10 04/22/10 <0.1 <0.1
Turbidity NTU Method Blank 05/09/10 05/09/10 <0.1 <0.1
Turbidity NTU Method Blank 05/14/10 05/14/10 <0.1 <0.1
Turbidity NTU Method Blank 05/22/10 05/22/10 <0.1 <0.1
Turbidity NTU Method Blank 05/22/10 05/22/10 <0.1 <0.1
Turbidity NTU Method Blank 06/09/10 06/09/10 <0.1 <0.1
Turbidity NTU Method Blank 06/09/10 06/09/10 <0.1 <0.1
Turbidity NTU Method Blank 07/07/10 07/07/10 <0.1 <0.1
Turbidity NTU Method Blank 07/07/10 07/07/10 <0.1 <0.1
Turbidity NTU Method Blank 07/13/10 07/13/10 <0.1 <0.1
Turbidity NTU Method Blank 08/04/10 08/04/10 <0.1 <0.1
Turbidity NTU Method Blank 08/04/10 08/04/10 <0.1 <0.1
Turbidity NTU Method Blank 09/02/10 09/02/10 <0.1 <0.1
Turbidity NTU Method Blank 09/08/10 09/08/10 <0.1 <0.1
Turbidity NTU Method Blank 09/14/10 09/14/10 <0.1 <0.1
Turbidity NTU Method Blank 10/03/10 10/03/10 <0.1 <0.1
Turbidity NTU Method Blank 11/09/10 11/09/10 <0.1 <0.1

TSS mg/l Method Blank 12/08/08 12/08/08 <0.7 <0.7
TSS mg/l Method Blank 12/08/08 12/08/08 <0.7 <0.7
TSS mg/l Method Blank 12/29/08 12/29/08 <0.7 <0.7
TSS mg/l Method Blank 01/09/09 01/09/09 <0.7 <0.7
TSS mg/l Method Blank 01/14/09 01/14/09 <0.7 <0.7
TSS mg/l Method Blank 01/23/09 01/23/09 <0.7 <0.7
TSS mg/l Method Blank 01/29/09 01/29/09 <0.7 <0.7
TSS mg/l Method Blank 02/04/09 02/04/09 <0.7 <0.7
TSS mg/l Method Blank 02/04/09 02/04/09 <0.7 <0.7
TSS mg/l Method Blank 02/10/09 02/10/09 <0.7 <0.7
TSS mg/l Method Blank 02/23/09 02/23/09 <0.7 <0.7
TSS mg/l Method Blank 02/25/09 02/25/09 <0.7 <0.7
TSS mg/l Method Blank 03/03/09 03/03/09 <0.7 <0.7
TSS mg/l Method Blank 03/16/09 03/16/09 <0.7 <0.7
TSS mg/l Method Blank 05/20/09 05/20/09 <0.7 <0.7
TSS mg/l Method Blank 05/22/09 05/22/09 <0.7 <0.7
TSS mg/l Method Blank 06/19/09 06/19/09 <0.7 <0.7
TSS mg/l Method Blank 06/24/09 06/24/09 <0.7 <0.7
TSS mg/l Method Blank 07/16/09 07/16/09 <0.7 <0.7
TSS mg/l Method Blank 07/16/09 07/16/09 <0.7 <0.7
TSS mg/l Method Blank 08/07/09 08/07/09 <0.7 <0.7
TSS mg/l Method Blank 08/13/09 08/13/09 <0.7 <0.7
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TSS mg/l Method Blank 08/14/09 08/14/09 <0.7 <0.7
TSS mg/l Method Blank 08/27/09 08/27/09 <0.7 <0.7
TSS mg/l Method Blank 09/28/09 09/28/09 <0.7 <0.7
TSS mg/l Method Blank 10/05/09 10/05/09 <0.7 <0.7
TSS mg/l Method Blank 10/13/09 10/13/09 <0.7 <0.7
TSS mg/l Method Blank 11/05/09 11/05/09 <0.7 <0.7
TSS mg/l Method Blank 01/08/10 01/08/10 <0.7 <0.7
TSS mg/l Method Blank 02/12/10 02/12/10 <0.7 <0.7
TSS mg/l Method Blank 02/19/10 02/19/10 <0.7 <0.7
TSS mg/l Method Blank 03/19/10 03/19/10 <0.7 <0.7
TSS mg/l Method Blank 03/28/10 03/28/10 <0.7 <0.7
TSS mg/l Method Blank 04/22/10 04/22/10 <0.7 <0.7
TSS mg/l Method Blank 05/11/10 05/11/10 <0.7 <0.7
TSS mg/l Method Blank 05/14/10 05/14/10 <0.7 <0.7
TSS mg/l Method Blank 05/28/10 05/28/10 <0.7 <0.7
TSS mg/l Method Blank 07/07/10 07/07/10 <0.7 <0.7
TSS mg/l Method Blank 09/09/10 09/09/10 <0.7 <0.7
TSS mg/l Method Blank 09/14/10 09/14/10 <0.7 <0.7
TSS mg/l Method Blank 10/06/10 10/06/10 <0.7 <0.7
SRP μg/l Method Blank 12/10/08 12/10/08 <1 <1
SRP μg/l Method Blank 12/24/08 12/24/08 <1 <1
SRP μg/l Method Blank 12/31/08 12/31/08 <1 <1
SRP μg/l Method Blank 01/23/09 01/23/09 <1 <1
SRP μg/l Method Blank 02/04/09 02/04/09 <1 <1
SRP μg/l Method Blank 03/04/09 03/04/09 <1 <1
SRP μg/l Method Blank 03/13/09 03/13/09 <1 <1
SRP μg/l Method Blank 03/31/09 03/31/09 <1 <1
SRP μg/l Method Blank 04/09/09 04/09/09 <1 <1
SRP μg/l Method Blank 04/24/09 04/24/09 <1 <1
SRP μg/l Method Blank 05/08/09 05/08/09 <1 <1
SRP μg/l Method Blank 05/15/09 05/15/09 <1 <1
SRP μg/l Method Blank 05/20/09 05/20/09 <1 <1
SRP μg/l Method Blank 05/22/09 05/22/09 <1 <1
SRP μg/l Method Blank 05/28/09 05/28/09 <1 <1
SRP μg/l Method Blank 06/03/09 06/03/09 <1 <1
SRP μg/l Method Blank 06/19/09 06/19/09 <1 <1
SRP μg/l Method Blank 06/24/09 06/24/09 <1 <1
SRP μg/l Method Blank 07/10/09 07/10/09 <1 <1
SRP μg/l Method Blank 07/10/09 07/10/09 <1 <1
SRP μg/l Method Blank 08/13/09 08/13/09 <1 <1
SRP μg/l Method Blank 09/11/09 09/11/09 <1 <1
SRP μg/l Method Blank 09/21/09 09/21/09 <1 <1
SRP μg/l Method Blank 09/23/09 09/23/09 <1 <1
SRP μg/l Method Blank 10/07/09 10/07/09 <1 <1
SRP μg/l Method Blank 10/14/09 10/14/09 <1 <1
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SRP μg/l Method Blank 11/06/09 11/06/09 <1 <1
SRP μg/l Method Blank 12/02/09 12/02/09 <1 <1
SRP μg/l Method Blank 01/20/10 01/20/10 <1 <1
SRP μg/l Method Blank 02/12/10 02/12/10 <1 <1
SRP μg/l Method Blank 02/17/10 02/17/10 <1 <1
SRP μg/l Method Blank 03/12/10 03/12/10 <1 <1
SRP μg/l Method Blank 03/26/10 03/26/10 <1 <1
SRP μg/l Method Blank 04/09/10 04/09/10 <1 <1
SRP μg/l Method Blank 04/16/10 04/16/10 <1 <1
SRP μg/l Method Blank 04/16/10 04/16/10 <1 <1
SRP μg/l Method Blank 04/21/10 04/21/10 <1 <1
SRP μg/l Method Blank 05/07/10 05/07/10 <1 <1
SRP μg/l Method Blank 05/21/10 05/21/10 <1 <1
SRP μg/l Method Blank 05/21/10 05/21/10 <1 <1
SRP μg/l Method Blank 06/09/10 06/09/10 <1 <1
SRP μg/l Method Blank 06/09/10 06/09/10 <1 <1
SRP μg/l Method Blank 07/08/10 07/08/10 <1 <1
SRP μg/l Method Blank 07/14/10 07/14/10 <1 <1
SRP μg/l Method Blank 08/04/10 08/04/10 <1 <1
SRP μg/l Method Blank 08/04/10 08/04/10 <1 <1
SRP μg/l Method Blank 08/04/10 08/04/10 <1 <1
SRP μg/l Method Blank 09/01/10 09/01/10 <1 <1
SRP μg/l Method Blank 09/08/10 09/08/10 <1 <1
SRP μg/l Method Blank 10/01/10 10/01/10 <1 <1
SRP μg/l Method Blank 11/21/10 11/21/10 <1 <1

NOX-N μg/l Method Blank 12/10/08 12/10/08 <5 <5
NOX-N μg/l Method Blank 12/24/08 12/24/08 <5 <5
NOX-N μg/l Method Blank 12/31/08 12/31/08 <5 <5
NOX-N μg/l Method Blank 01/23/09 01/23/09 <5 <5
NOX-N μg/l Method Blank 02/04/09 02/04/09 <5 <5
NOX-N μg/l Method Blank 03/04/09 03/04/09 <5 <5
NOX-N μg/l Method Blank 03/13/09 03/13/09 <5 <5
NOX-N μg/l Method Blank 03/31/09 03/31/09 <5 <5
NOX-N μg/l Method Blank 04/09/09 04/09/09 <5 <5
NOX-N μg/l Method Blank 04/24/09 04/24/09 <5 <5
NOX-N μg/l Method Blank 05/08/09 05/08/09 <5 <5
NOX-N μg/l Method Blank 05/15/09 05/15/09 <5 <5
NOX-N μg/l Method Blank 05/20/09 05/20/09 <5 <5
NOX-N μg/l Method Blank 05/22/09 05/22/09 <5 <5
NOX-N μg/l Method Blank 05/28/09 05/28/09 <5 <5
NOX-N μg/l Method Blank 06/03/09 06/03/09 <5 <5
NOX-N μg/l Method Blank 06/19/09 06/19/09 <5 <5
NOX-N μg/l Method Blank 06/24/09 06/24/09 <5 <5
NOX-N μg/l Method Blank 07/10/09 07/10/09 <5 <5
NOX-N μg/l Method Blank 07/10/09 07/10/09 <5 <5
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NOX-N μg/l Method Blank 08/13/09 08/13/09 <5 <5
NOX-N μg/l Method Blank 09/11/09 09/11/09 <5 <5
NOX-N μg/l Method Blank 09/21/09 09/21/09 <5 <5
NOX-N μg/l Method Blank 09/23/09 09/23/09 <5 <5
NOX-N μg/l Method Blank 10/07/09 10/07/09 <5 <5
NOX-N μg/l Method Blank 10/14/09 10/14/09 <5 <5
NOX-N μg/l Method Blank 11/06/09 11/06/09 <5 <5
NOX-N μg/l Method Blank 12/02/09 12/02/09 <5 <5
NOX-N μg/l Method Blank 01/20/10 01/20/10 <5 <5
NOX-N μg/l Method Blank 02/12/10 02/12/10 <5 <5
NOX-N μg/l Method Blank 02/17/10 02/17/10 <5 <5
NOX-N μg/l Method Blank 03/12/10 03/12/10 <5 <5
NOX-N μg/l Method Blank 03/26/10 03/26/10 <5 <5
NOX-N μg/l Method Blank 04/09/10 04/09/10 <5 <5
NOX-N μg/l Method Blank 04/16/10 04/16/10 <5 <5
NOX-N μg/l Method Blank 04/16/10 04/16/10 <5 <5
NOX-N μg/l Method Blank 04/21/10 04/21/10 <5 <5
NOX-N μg/l Method Blank 05/07/10 05/07/10 <5 <5
NOX-N μg/l Method Blank 05/21/10 05/21/10 <5 <5
NOX-N μg/l Method Blank 05/21/10 05/21/10 <5 <5
NOX-N μg/l Method Blank 06/09/10 06/09/10 <5 <5
NOX-N μg/l Method Blank 06/09/10 06/09/10 <5 <5
NOX-N μg/l Method Blank 07/08/10 07/08/10 <5 <5
NOX-N μg/l Method Blank 07/14/10 07/14/10 <5 <5
NOX-N μg/l Method Blank 08/04/10 08/04/10 <5 <5
NOX-N μg/l Method Blank 08/04/10 08/04/10 <5 <5
NOX-N μg/l Method Blank 08/04/10 08/04/10 <5 <5
NOX-N μg/l Method Blank 09/01/10 09/01/10 <5 <5
NOX-N μg/l Method Blank 09/08/10 09/08/10 <5 <5
NOX-N μg/l Method Blank 10/01/10 10/01/10 <5 <5
NOX-N μg/l Method Blank 11/21/10 11/21/10 <5 <5

Ammonia μg/l Method Blank 01/06/09 01/06/09 <5 <5
Ammonia μg/l Method Blank 01/07/09 01/07/09 <5 <5
Ammonia μg/l Method Blank 01/07/09 01/07/09 <5 <5
Ammonia μg/l Method Blank 01/19/09 01/19/09 <5 <5
Ammonia μg/l Method Blank 02/17/09 02/17/09 <5 <5
Ammonia μg/l Method Blank 02/18/09 02/18/09 <5 <5
Ammonia μg/l Method Blank 02/18/09 02/18/09 <5 <5
Ammonia μg/l Method Blank 03/11/09 03/11/09 <5 <5
Ammonia μg/l Method Blank 04/14/09 04/14/09 <5 <5
Ammonia μg/l Method Blank 04/16/09 04/16/09 <5 <5
Ammonia μg/l Method Blank 04/17/09 04/17/09 <5 <5
Ammonia μg/l Method Blank 05/12/09 05/12/09 <5 <5
Ammonia μg/l Method Blank 05/12/09 05/12/09 <5 <5
Ammonia μg/l Method Blank 05/28/09 05/28/09 <5 <5



Method Blank Recovery
For Club II Samples Collected From

PARAMETERS UNITS SAMPLE 
DESCRIPTION

DATE    
PREPPED

DATE 
ANALYZED

ACCEPTANCE 
RANGE        

ACTUAL 
CONC.

December 2008 to February 2011

Ammonia μg/l Method Blank 06/16/09 06/16/09 <5 <5
Ammonia μg/l Method Blank 06/16/09 06/16/09 <5 <5
Ammonia μg/l Method Blank 06/16/09 06/16/09 <5 <5
Ammonia μg/l Method Blank 06/29/09 06/29/09 <5 <5
Ammonia μg/l Method Blank 07/22/09 07/22/09 <5 <5
Ammonia μg/l Method Blank 07/22/09 07/22/09 <5 <5
Ammonia μg/l Method Blank 08/18/09 08/18/09 <5 <5
Ammonia μg/l Method Blank 08/19/09 08/19/09 <5 <5
Ammonia μg/l Method Blank 09/23/09 09/23/09 <5 <5
Ammonia μg/l Method Blank 10/28/09 10/28/09 <5 <5
Ammonia μg/l Method Blank 10/29/09 10/29/09 <5 <5
Ammonia μg/l Method Blank 11/30/09 11/30/09 <5 <5
Ammonia μg/l Method Blank 10/14/09 10/14/09 <5 <5
Ammonia μg/l Method Blank 12/18/09 12/18/09 <5 <5
Ammonia μg/l Method Blank 01/14/10 01/14/10 <5 <5
Ammonia μg/l Method Blank 01/14/10 01/14/10 <5 <5
Ammonia μg/l Method Blank 01/15/10 01/15/10 <5 <5
Ammonia μg/l Method Blank 02/09/10 02/09/10 <5 <5
Ammonia μg/l Method Blank 03/01/10 03/01/10 <5 <5
Ammonia μg/l Method Blank 03/24/10 03/24/10 <5 <5
Ammonia μg/l Method Blank 04/12/10 04/12/10 <5 <5
Ammonia μg/l Method Blank 04/16/10 04/16/10 <5 <5
Ammonia μg/l Method Blank 04/16/10 04/16/10 <5 <5
Ammonia μg/l Method Blank 04/29/10 04/29/10 <5 <5
Ammonia μg/l Method Blank 04/30/10 04/30/10 <5 <5
Ammonia μg/l Method Blank 05/12/10 05/12/10 <5 <5
Ammonia μg/l Method Blank 06/02/10 06/02/10 <5 <5
Ammonia μg/l Method Blank 06/02/10 06/02/10 <5 <5
Ammonia μg/l Method Blank 06/02/10 06/02/10 <5 <5
Ammonia μg/l Method Blank 06/09/10 06/09/10 <5 <5
Ammonia μg/l Method Blank 06/09/10 06/09/10 <5 <5
Ammonia μg/l Method Blank 06/09/10 06/09/10 <5 <5
Ammonia μg/l Method Blank 07/15/10 07/15/10 <5 <5
Ammonia μg/l Method Blank 07/15/10 07/15/10 <5 <5
Ammonia μg/l Method Blank 08/19/10 08/19/10 <5 <5
Ammonia μg/l Method Blank 09/28/10 09/28/10 <5 <5
Ammonia μg/l Method Blank 12/08/10 12/08/10 <5 <5
Ammonia μg/l Method Blank 12/08/10 12/08/10 <5 <5
Ammonia μg/l Method Blank 12/08/10 12/08/10 <5 <5
Ammonia μg/l Method Blank 12/15/10 12/15/10 <5 <5
Ammonia μg/l Method Blank 12/17/10 12/17/10 <5 <5
Ammonia μg/l Method Blank 12/17/10 12/17/10 <5 <5

Total N μg/l Method Blank 01/13/09 01/13/09 <10 <10
Total N μg/l Method Blank 01/13/09 01/13/09 <10 <10
Total N μg/l Method Blank 01/13/09 01/13/09 <10 <10



Method Blank Recovery
For Club II Samples Collected From

PARAMETERS UNITS SAMPLE 
DESCRIPTION

DATE    
PREPPED

DATE 
ANALYZED

ACCEPTANCE 
RANGE        

ACTUAL 
CONC.

December 2008 to February 2011

Total N μg/l Method Blank 01/15/09 01/15/09 <10 <10
Total N μg/l Method Blank 01/15/09 01/15/09 <10 <10
Total N μg/l Method Blank 01/20/09 01/20/09 <10 <10
Total N μg/l Method Blank 01/27/09 01/27/09 <10 <10
Total N μg/l Method Blank 01/27/09 01/27/09 <10 <10
Total N μg/l Method Blank 01/29/09 01/29/09 <10 <10
Total N μg/l Method Blank 02/10/09 02/10/09 <10 <10
Total N μg/l Method Blank 02/25/09 02/25/09 <10 <10
Total N μg/l Method Blank 03/06/09 03/06/09 <10 <10
Total N μg/l Method Blank 03/18/09 03/18/09 <10 <10
Total N μg/l Method Blank 03/19/09 03/19/09 <10 <10
Total N μg/l Method Blank 04/24/09 04/24/09 <10 <10
Total N μg/l Method Blank 04/24/09 04/24/09 <10 <10
Total N μg/l Method Blank 04/20/09 04/20/09 <10 <10
Total N μg/l Method Blank 04/20/09 04/20/09 <10 <10
Total N μg/l Method Blank 05/05/09 05/05/09 <10 <10
Total N μg/l Method Blank 05/05/09 05/05/09 <10 <10
Total N μg/l Method Blank 05/07/09 05/07/09 <10 <10
Total N μg/l Method Blank 06/09/09 06/09/09 <10 <10
Total N μg/l Method Blank 06/24/09 06/24/09 <10 <10
Total N μg/l Method Blank 07/09/09 07/09/09 <10 <10
Total N μg/l Method Blank 09/26/09 09/26/09 <10 <10
Total N μg/l Method Blank 11/12/09 11/12/09 <10 <10
Total N μg/l Method Blank 11/09/09 11/09/09 <10 <10
Total N μg/l Method Blank 12/15/09 12/15/09 <10 <10
Total N μg/l Method Blank 02/02/10 02/02/10 <10 <10
Total N μg/l Method Blank 02/02/10 02/02/10 <10 <10
Total N μg/l Method Blank 02/04/10 02/04/10 <10 <10
Total N μg/l Method Blank 02/04/10 02/04/10 <10 <10
Total N μg/l Method Blank 02/04/10 02/04/10 <10 <10
Total N μg/l Method Blank 02/04/10 02/04/10 <10 <10
Total N μg/l Method Blank 02/11/10 02/11/10 <10 <10
Total N μg/l Method Blank 02/11/10 02/11/10 <10 <10
Total N μg/l Method Blank 02/12/10 02/12/10 <10 <10
Total N μg/l Method Blank 02/15/10 02/15/10 <10 <10
Total N μg/l Method Blank 02/16/10 02/16/10 <10 <10
Total N μg/l Method Blank 02/22/10 02/22/10 <10 <10
Total N μg/l Method Blank 02/22/10 02/22/10 <10 <10
Total N μg/l Method Blank 02/22/10 02/22/10 <10 <10
Total N μg/l Method Blank 02/22/10 02/22/10 <10 <10
Total N μg/l Method Blank 03/05/10 03/05/10 <10 <10
Total N μg/l Method Blank 03/05/10 03/05/10 <10 <10
Total N μg/l Method Blank 03/29/10 03/29/10 <10 <10
Total N μg/l Method Blank 03/29/10 03/29/10 <10 <10
Total N μg/l Method Blank 03/30/10 03/30/10 <10 <10



Method Blank Recovery
For Club II Samples Collected From

PARAMETERS UNITS SAMPLE 
DESCRIPTION

DATE    
PREPPED

DATE 
ANALYZED

ACCEPTANCE 
RANGE        

ACTUAL 
CONC.

December 2008 to February 2011

Total N μg/l Method Blank 04/05/10 04/05/10 <10 <10
Total N μg/l Method Blank 04/08/10 04/08/10 <10 <10
Total N μg/l Method Blank 04/15/10 04/15/10 <10 <10
Total N μg/l Method Blank 04/15/10 04/15/10 <10 <10
Total N μg/l Method Blank 04/23/10 04/23/10 <10 <10
Total N μg/l Method Blank 04/26/10 04/26/10 <10 <10
Total N μg/l Method Blank 04/26/10 04/26/10 <10 <10
Total N μg/l Method Blank 04/26/10 04/26/10 <10 <10
Total N μg/l Method Blank 04/27/10 04/27/10 <10 <10
Total N μg/l Method Blank 05/06/10 05/06/10 <10 <10
Total N μg/l Method Blank 05/20/10 05/20/10 <10 <10
Total N μg/l Method Blank 06/01/10 06/01/10 <10 <10
Total N μg/l Method Blank 06/01/10 06/01/10 <10 <10
Total N μg/l Method Blank 06/04/10 06/04/10 <10 <10
Total N μg/l Method Blank 06/07/10 06/07/10 <10 <10
Total N μg/l Method Blank 06/10/10 06/10/10 <10 <10
Total N μg/l Method Blank 06/10/10 06/10/10 <10 <10
Total N μg/l Method Blank 06/10/10 06/10/10 <10 <10
Total N μg/l Method Blank 07/13/10 07/13/10 <10 <10
Total N μg/l Method Blank 07/26/10 07/26/10 <10 <10
Total N μg/l Method Blank 07/26/10 07/26/10 <10 <10
Total N μg/l Method Blank 08/11/10 08/11/10 <10 <10
Total N μg/l Method Blank 08/16/10 08/16/10 <10 <10
Total N μg/l Method Blank 08/16/10 08/16/10 <10 <10
Total N μg/l Method Blank 08/16/10 08/16/10 <10 <10
Total N μg/l Method Blank 08/20/10 08/20/10 <10 <10
Total N μg/l Method Blank 10/07/10 10/07/10 <10 <10
Total N μg/l Method Blank 11/29/10 11/29/10 <10 <10
Total N μg/l Method Blank 12/02/10 12/02/10 <10 <10
Total N μg/l Method Blank 12/27/10 12/27/10 <10 <10
Total N μg/l Method Blank 12/28/10 12/28/10 <10 <10
Total N μg/l Method Blank 12/28/10 12/28/10 <10 <10
Total N μg/l Method Blank 01/06/11 01/06/11 <10 <10
Total P μg/l Method Blank 01/13/09 01/13/09 <1 <1
Total P μg/l Method Blank 01/13/09 01/13/09 <1 <1
Total P μg/l Method Blank 01/13/09 01/13/09 <1 <1
Total P μg/l Method Blank 01/15/09 01/15/09 <1 <1
Total P μg/l Method Blank 01/15/09 01/15/09 <1 <1
Total P μg/l Method Blank 01/20/09 01/20/09 <1 <1
Total P μg/l Method Blank 01/27/09 01/27/09 <1 <1
Total P μg/l Method Blank 01/27/09 01/27/09 <1 <1
Total P μg/l Method Blank 01/29/09 01/29/09 <1 <1
Total P μg/l Method Blank 02/10/09 02/10/09 <1 <1
Total P μg/l Method Blank 02/25/09 02/25/09 <1 <1
Total P μg/l Method Blank 03/06/09 03/06/09 <1 <1



Method Blank Recovery
For Club II Samples Collected From

PARAMETERS UNITS SAMPLE 
DESCRIPTION

DATE    
PREPPED

DATE 
ANALYZED

ACCEPTANCE 
RANGE        

ACTUAL 
CONC.

December 2008 to February 2011

Total P μg/l Method Blank 03/18/09 03/18/09 <1 <1
Total P μg/l Method Blank 03/19/09 03/19/09 <1 <1
Total P μg/l Method Blank 04/20/09 04/20/09 <1 <1
Total P μg/l Method Blank 04/20/09 04/20/09 <1 <1
Total P μg/l Method Blank 04/24/09 04/24/09 <1 <1
Total P μg/l Method Blank 04/24/09 04/24/09 <1 <1
Total P μg/l Method Blank 05/05/09 05/05/09 <1 <1
Total P μg/l Method Blank 05/05/09 05/05/09 <1 <1
Total P μg/l Method Blank 05/07/09 05/07/09 <1 <1
Total P μg/l Method Blank 06/09/09 06/09/09 <1 <1
Total P μg/l Method Blank 06/24/09 06/24/09 <1 <1
Total P μg/l Method Blank 07/09/09 07/09/09 <1 <1
Total P μg/l Method Blank 09/26/09 09/26/09 <1 <1
Total P μg/l Method Blank 11/12/09 11/12/09 <1 <1
Total P μg/l Method Blank 11/09/09 11/09/09 <1 <1
Total P μg/l Method Blank 12/15/09 12/15/09 <1 <1
Total P μg/l Method Blank 02/02/10 02/02/10 <1 <1
Total P μg/l Method Blank 02/02/10 02/02/10 <1 <1
Total P μg/l Method Blank 02/04/10 02/04/10 <1 <1
Total P μg/l Method Blank 02/04/10 02/04/10 <1 <1
Total P μg/l Method Blank 02/04/10 02/04/10 <1 <1
Total P μg/l Method Blank 02/04/10 02/04/10 <1 <1
Total P μg/l Method Blank 02/11/10 02/11/10 <1 <1
Total P μg/l Method Blank 02/11/10 02/11/10 <1 <1
Total P μg/l Method Blank 02/12/10 02/12/10 <1 <1
Total P μg/l Method Blank 02/15/10 02/15/10 <1 <1
Total P μg/l Method Blank 02/16/10 02/16/10 <1 <1
Total P μg/l Method Blank 02/22/10 02/22/10 <1 <1
Total P μg/l Method Blank 02/22/10 02/22/10 <1 <1
Total P μg/l Method Blank 02/22/10 02/22/10 <1 <1
Total P μg/l Method Blank 02/22/10 02/22/10 <1 <1
Total P μg/l Method Blank 03/05/10 03/05/10 <1 <1
Total P μg/l Method Blank 03/05/10 03/05/10 <1 <1
Total P μg/l Method Blank 03/29/10 03/29/10 <1 <1
Total P μg/l Method Blank 03/29/10 03/29/10 <1 <1
Total P μg/l Method Blank 03/30/10 03/30/10 <1 <1
Total P μg/l Method Blank 04/05/10 04/05/10 <1 <1
Total P μg/l Method Blank 04/08/10 04/08/10 <1 <1
Total P μg/l Method Blank 04/15/10 04/15/10 <1 <1
Total P μg/l Method Blank 04/15/10 04/15/10 <1 <1
Total P μg/l Method Blank 04/23/10 04/23/10 <1 <1
Total P μg/l Method Blank 04/26/10 04/26/10 <1 <1
Total P μg/l Method Blank 04/26/10 04/26/10 <1 <1
Total P μg/l Method Blank 04/26/10 04/26/10 <1 <1
Total P μg/l Method Blank 04/27/10 04/27/10 <1 <1



Method Blank Recovery
For Club II Samples Collected From

PARAMETERS UNITS SAMPLE 
DESCRIPTION

DATE    
PREPPED

DATE 
ANALYZED

ACCEPTANCE 
RANGE        

ACTUAL 
CONC.

December 2008 to February 2011

Total P μg/l Method Blank 05/06/10 05/06/10 <1 <1
Total P μg/l Method Blank 05/20/10 05/20/10 <1 <1
Total P μg/l Method Blank 06/01/10 06/01/10 <1 <1
Total P μg/l Method Blank 06/01/10 06/01/10 <1 <1
Total P μg/l Method Blank 06/04/10 06/04/10 <1 <1
Total P μg/l Method Blank 06/07/10 06/07/10 <1 <1
Total P μg/l Method Blank 06/10/10 06/10/10 <1 <1
Total P μg/l Method Blank 06/10/10 06/10/10 <1 <1
Total P μg/l Method Blank 06/10/10 06/10/10 <1 <1
Total P μg/l Method Blank 07/13/10 07/13/10 <1 <1
Total P μg/l Method Blank 07/26/10 07/26/10 <1 <1
Total P μg/l Method Blank 07/26/10 07/26/10 <1 <1
Total P μg/l Method Blank 08/11/10 08/11/10 <1 <1
Total P μg/l Method Blank 08/16/10 08/16/10 <1 <1
Total P μg/l Method Blank 08/16/10 08/16/10 <1 <1
Total P μg/l Method Blank 08/16/10 08/16/10 <1 <1
Total P μg/l Method Blank 08/20/10 08/20/10 <1 <1
Total P μg/l Method Blank 10/07/10 10/07/10 <1 <1
Total P μg/l Method Blank 11/29/10 11/29/10 <1 <1
Total P μg/l Method Blank 12/02/10 12/02/10 <1 <1
Total P μg/l Method Blank 12/27/10 12/27/10 <1 <1
Total P μg/l Method Blank 12/28/10 12/28/10 <1 <1
Total P μg/l Method Blank 12/28/10 12/28/10 <1 <1
Total P μg/l Method Blank 01/06/11 01/06/11 <1 <1
Color PCU Method Blank 10/09/09 10/09/09 <1 <1
Color PCU Method Blank 10/16/09 10/16/09 <1 <1
Color PCU Method Blank 10/30/09 10/30/09 <1 <1
Color PCU Method Blank 11/13/09 11/13/09 <1 <1
Color PCU Method Blank 11/25/09 11/25/09 <1 <1
Color PCU Method Blank 12/04/09 12/04/09 <1 <1
Color PCU Method Blank 12/08/09 12/08/09 <1 <1
Color PCU Method Blank 01/05/10 01/05/10 <1 <1
Color PCU Method Blank 01/26/10 01/26/10 <1 <1
Color PCU Method Blank 02/04/10 02/04/10 <1 <1
Color PCU Method Blank 02/04/10 02/04/10 <1 <1
Color PCU Method Blank 02/26/10 02/26/10 <1 <1
Color PCU Method Blank 03/05/10 03/05/10 <1 <1
Color PCU Method Blank 03/16/10 03/16/10 <1 <1
Color PCU Method Blank 03/26/10 03/26/10 <1 <1
Color PCU Method Blank 03/30/10 03/30/10 <1 <1
Color PCU Method Blank 02/04/10 02/04/10 <1 <1
Color PCU Method Blank 02/26/10 02/26/10 <1 <1
Color PCU Method Blank 03/05/10 03/05/10 <1 <1
Color PCU Method Blank 03/16/10 03/16/10 <1 <1
Color PCU Method Blank 03/26/10 03/26/10 <1 <1



Method Blank Recovery
For Club II Samples Collected From

PARAMETERS UNITS SAMPLE 
DESCRIPTION

DATE    
PREPPED

DATE 
ANALYZED

ACCEPTANCE 
RANGE        

ACTUAL 
CONC.

December 2008 to February 2011

Color PCU Method Blank 03/30/10 03/30/10 <1 <1
Color PCU Method Blank 01/05/10 01/05/10 <1 <1
Color PCU Method Blank 01/19/10 01/19/10 <1 <1
Color PCU Method Blank 02/12/10 02/12/10 <1 <1
Color PCU Method Blank 02/12/10 02/12/10 <1 <1
Color PCU Method Blank 02/17/10 02/17/10 <1 <1
Color PCU Method Blank 03/11/10 03/11/10 <1 <1
Color PCU Method Blank 03/12/10 03/12/10 <1 <1
Color PCU Method Blank 03/26/10 03/26/10 <1 <1
Color PCU Method Blank 03/26/10 03/26/10 <1 <1
Color PCU Method Blank 04/08/10 04/08/10 <1 <1
Color PCU Method Blank 04/16/10 04/16/10 <1 <1
Color PCU Method Blank 04/21/10 04/21/10 <1 <1
Color PCU Method Blank 04/21/10 04/21/10 <1 <1
Color PCU Method Blank 04/28/10 04/28/10 <1 <1
Color PCU Method Blank 05/07/10 05/07/10 <1 <1
Color PCU Method Blank 05/21/10 05/21/10 <1 <1
Color PCU Method Blank 05/21/10 05/21/10 <1 <1
Color PCU Method Blank 05/28/10 05/28/10 <1 <1
Color PCU Method Blank 06/10/10 06/10/10 <1 <1
Color PCU Method Blank 07/07/10 07/07/10 <1 <1
Color PCU Method Blank 07/07/10 07/07/10 <1 <1
Color PCU Method Blank 07/13/10 07/13/10 <1 <1
Color PCU Method Blank 08/05/10 08/05/10 <1 <1
Color PCU Method Blank 09/02/10 09/02/10 <1 <1
Color PCU Method Blank 09/09/10 09/09/10 <1 <1
Color PCU Method Blank 09/13/10 09/13/10 <1 <1
Color PCU Method Blank 09/30/10 09/30/10 <1 <1
Color PCU Method Blank 10/01/10 10/01/10 <1 <1
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