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Background of the Project and Monitoring Program 
 

The City of Rockledge constructed the Huntington Lakes Stormwater Park (HLSP) project to provide an 

additional twenty-eight (28) acres of wet detention to the existing forty (40) acre wet detention system 

known as Barton Lake. The addition of the HLSP will treat 140 acres of previously untreated stormwater 

(Figure 1).  

 

 
Figure 1. Aerial map of the Huntington Lake Stormwater Park. 
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The construction of this stormwater treatment system was intended to contribute to water quality 

improvements in the Indian River Lagoon (IRL), which is Non-Point Source Priority water body.  

More specifically, the primary purpose of the project was to positively contribute to achieving the 

Total Maximum Daily Load (TMDL) goals in the IRL through effective pollutant reduction via 

the HLSP treatment system. The project objectives are as follows: 

 

• Provide water quality treatment for developed areas without current stormwater treatment 

within the 95-acre watershed; 

• Reduce sediments by 60 percent (%), total phosphorus by 45%, and total nitrogen by 35% 

• Implement a water quality monitoring program that will provide data to determine actual 

pollutant load reduction efficiencies. 

 

Applied Ecology was retained by the City of Rockledge to implement the water quality monitoring 

associated with this project. The initial task, the Quality Assurance Project Plan, was completed in 

December 2016 (AEI and ECT 2016), the equipment installation completed in October 2016, and 

the sampling initiated in January 2017. The monitoring program is now complete, with the last 

sample being collected by September 30th, 2017.   

 

Monitoring stations were placed at three inflow points to the HLSP and the system outfall as 

depicted in Figure 1. The monitoring program was designed to collect composite samples to 

demonstrate the efficiency of the treatment system for 7 to 10 qualifying storm events. Flow-

weighted composite samples with at least 12 aliquots that represent the storm hydrograph were 

collected at each inflow site and outfall using the flow-volume pacing increment method. The 

sampling events are triggered based on rainfall, originally set at 0.50 inch of rain within a two-

hour timeframe.  The initial phase of sampling helped fine-tune the most appropriate trigger to 

ensure the most representative aliquots were collected across the hydrograph. Once pacing was 

established, ten sampling events were collected as part of this monitoring program. A description 

of the ten sampling events, triggers, pacing, and hydrograph representation is included under the 

“Storm Event” section of this report. 

 

Laboratory analyses for all sampled parameters was conducted by Pace Analytical Services, Inc. 

(PASI)—NELAP certification # E83079. All laboratory analytical activities were conducted in 

accordance with NELAP laboratory protocols and SOPs. The standards criteria specified in the 

monitoring section of the 319 non-point source grant application are the proposed method 

detection limit (MDL) criteria for this project. However, lower MDLs were provided in some cases 

by the laboratory and, where possible, met the surface water standards promulgated in FAC 

Chapter 62-302. Table 1 provides the specific proposed samples, matrices and analytical 

parameters implemented for this project. 
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Table 1. Proposed Samples, Matrices and Analytical Parameters for the Project.  

Frequency 
Sample 
Matrix 

Sample 
Source 

EB 
Analytical 
Method 

Analyte 
Maximum 

Holding 
Time 

Preservation 
Precision  

(RPD)        
MDL** 

Accuracy 
(%) 

7-10 Storm Events Water Stormwater 1 EPA 351.2 Total Kjeldahl Nitrogen 28 days Cool ≤ 6 °C, H2SO4 to pH <2 0-20% 0.3 mg L-1  90-110 

7-10 Storm Events Water Stormwater 1 EPA 350.1 Ammonia 28 days Cool ≤ 6 °C, H2SO4 to pH <2 0-20% 0.05 mg  L-1 90-110 

7-10 Storm Events Water Stormwater 1 EPA 353.2 
Nitrate/Nitrite, -
Nitrogen 

28 days Cool ≤ 6 °C, H2SO4 to pH <2 0-20% 0.1 mg L-1 90-110 

7-10 Storm Events Water Stormwater 1 EPA 365.3 Total Phosphorus 28 days  Cool ≤ 6 °C, H2SO4 to pH <2 0-20% 0.05 mg L-1 80-120 

7-10 Storm Events Water Stormwater 1 EPA 3651.1 Ortho-phosphorus* 
48 

hours 
Cool ≤ 6 °C  0-20% 0.05 mg L-1 90-110 

7-10 Storm Events Water Stormwater 1 SM 2540D Total suspended solids 7 days Cool ≤ 6 °C  0-20% 5.0 mg L-1  90-110 

7-10 Storm Events Water Stormwater 1 EPA 200.8 Copper 
180 
days HNO3 to pH <2 

0-20% 5 µg L-1  70-130 

7-10 Storm Events Water Stormwater 1 EPA 200.7 Zinc 
180 
days HNO3 to pH <2 

0-20% 10 µg L-1 70-130 

7-10 Storm Events Water Stormwater 1 EPA 200.8 Cadmium 
180 
days HNO3 to pH <2 

0-20% 1 µg L-1 70-130 

7-10 Storm Events Water Stormwater 1 EPA 200.7 Chromium 
180 
days HNO3 to pH <2 

0-20% 5  µg L-1 70-130 

EB - Equipment blank   
 *Orthophosphate will be collected as a composite and filtered when within 15 minutes of collecting the composite.  The composite 

sample will be chilled to 4 ⁰C until collected. MDL - Method Detection Limit 
 

RPD - Relative Percent Difference  **Lower MDLs may be reported. 
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Installation 
 

Applied Ecology contracted ECT to install and maintain the sampling stations at the HLSP. 

Installation of the three (3) inflow locations and one (1) outfall location took place in October 

2016. Each inflow station was equipped with a refrigerated autosampler, digital telemetry, 750 

area/velocity sensor module, and a 674 rain gauge. The outfall station is equipped with a 

refrigerated autosampler, digital telemetry, 730 bubbler flow module, and a 674 rain gauge. All 

equipment was housed in individual lockable fiberglass stormboxes for protection from both the 

elements and potential tampering.  

 

Digital telemetry was used to conduct remote data downloads, system functionality checks, and 

real-time program modifications. ECT monitored flow and aliquot pacing in real time during 

storm events to ensure thorough coverage of sample aliquot collection over the storm hydrograph. 

All autosamplers were programmed to run the sampling program when a total of 0.25” of rain 

was recorded within a time period of one (1) hour. Inflow and outflow autosamplers are 

programmed to take flow-paced sample aliquots during a storm event. 

Maintenance and Storm Event Sampling 
 

ECT conducted bi-weekly routine maintenance to ensure all equipment is calibrated, functioning 

properly, and sensors are free of obstructions and debris. Copies of maintenance logs are 

presented in Appendix A. Storm events were sampled by Applied Ecology following all 

appropriate SOPs and the previously approved project-specific QAPP. Lab results were compiled 

and quality assured by the project team. Summary data and analyses are included in the Results 

section of this report.  

Results 
Storm Event Narrative 
 

A total of a minimum of 10 stormwater events were sampled as part of this monitoring program.  

The program concluded by September 30th with the collection of 10 events, 8 of these qualifying 

events. The initial four sampling events correspond to dry season events, and the last six wet season 

events (Figure 2). Appendix B provides the hydrographs for all the storm events, while Appendix 

C provides copies of the sampling event logs and chain of custody forms the same events. A 

description of each of the ten stormwater sampling events is presented below. 
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Figure 2. Daily rainfall from October 22nd, 2016 to October 2nd, 2017, including all ten sampled 

storm events. Storm events 1-4 are representative of the dry season, while storm events 5-10 are 

representative of the wet season.  

 

Storm 1 was a sampling event that initiated on January 22, 2017 at 23:23. This dry season storm 

produced 0.77 inches of rain over approximately 2.5 hours. Hydrographs of storm event 1 for each 

inflow monitoring station are presented in Appendix B. 

• Inflow #1 — A total of 13 aliquots were collected in one composite sample before 

flow returned to zero. Total flow volume recorded during the event was 2,766.98 

cf. 

• Inflow #2 — A total of 16 aliquots were collected in one composite sample before 

flow returned to zero. Total flow volume recorded during the event was 1,282.69 

cf. 

• Inflow #3 — A total of 13 aliquots were collected in one composite sample before 

flow returned to zero. Total flow volume recorded during the event was 1,027.67 

cf. 

• Outflow #4 — No discharge was recorded during this event. A grab sample was 

collected near the outfall to determine ambient pollutant concentrations. 

 

Storm 2 was a sampling event that initiated on February 22, 2017 at 10:44. This dry season storm 

produced 3.07 inches of rain over approximately 18 hours. Hydrographs of storm event 2 for each 

inflow monitoring station are presented in Appendix B. Due to the intensity and duration of 

rainfall, the maximum number of aliquots were collected relatively early in the storm event. This 
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was due to the fact that the program is set to appropriately draw discrete aliquots over the course 

of storms ranging from one-quarter of an inch to one inch.  Intense flows triggered numerous 

samples in a relatively narrow window.  

• Inflow #1 — A total of 50 aliquots were collected in one composite sample. Total 

flow volume recorded during the event was 12,013.9 cf. Sampling completed when 

the composite container was full.  

• Inflow #2 — A total of 48 aliquots were collected in one composite sample. Total 

flow volume recorded during the event was 4,079.82 cf. Sampling completed when 

the composite container was full.  

• Inflow #3 — A total of 50 aliquots were collected in one composite sample. Total 

flow volume recorded during the event was 3,729.67 cf. Sampling completed when 

the composite container was full.  

• Outflow #4 — No discharge was recorded during this event. A time-paced 

composite sample was collected near the outfall to determine ambient pollutant 

concentrations. 

 

Storm 3 was a sampling event that initiated on April 5, 2017 at 19:35.  This dry season storm 

produced 0.54 inches of rain over approximately 2 hours. Hydrographs of storm event 3 for each 

inflow monitoring station are presented in Appendix B. 

• Inflow #1 — A total of 27 aliquots were collected in one composite sample before 

flow returned to zero. Total flow volume recorded during the event was 2,392.93 

cf. 

• Inflow #2 — A total of 30 aliquots were collected in one composite sample before 

flow returned to zero. Total flow volume recorded during the event was 1,070.97 

cf. 

• Inflow #3 — A total of 35 aliquots were collected in one composite sample before 

flow returned to zero. Total flow volume recorded during the event was 1,583.30 

cf. 

• Outflow #4 — No discharge was recorded during this event. A time-paced 

composite sample was collected near the outfall to determine ambient pollutant 

concentrations. 

 

Storm 4 was a sampling event that initiated on May 24, 2017 at 17:41.  This dry season storm 

produced 0.45 inches of rain over approximately 2 hours. Hydrographs of storm event 4 for each 

inflow monitoring station are presented in Appendix B. Due to low flow conditions, inadequate 

sample volume was collected at the inflows. All inflow samples were composited to represent 

overall inflow concentrations. 
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• Inflow #1 — A total of 3 aliquots were collected. Sampling completed when flow 

slowed below detection. Total flow volume recorded during the event was 349.367 

cf. 

• Inflow #2 — A total of 15 aliquots were collected. Sampling completed when flow 

slowed below detection. Total flow volume recorded during the event was 270.125 

cf. 

• Inflow #3 — A total of 22 aliquots were collected. Sampling completed when flow 

slowed to below detection. Total flow volume recorded during the event was 0.00 

cf. 

• Outflow #4 — No discharge was recorded during this event. A grab sample was 

collected near the outfall to determine ambient pollutant concentrations. 

 

Storm 5 was a sampling event that initiated on June 10, 2017 at 14:47.  This wet season storm 

produced 0.72 inches of rain over approximately 2 hours. Hydrographs of storm event 5 for each 

inflow monitoring station are presented in Appendix B. Due to low flow conditions, inadequate 

sample volume was collected at inflows 2 and 3. Inflow 1 was analyzed alone while inflows 2 and 

3 were composited to represent inflow concentrations. 

 

• Inflow #1 — A total of 49 aliquots were collected in one composite sample before 

the event was terminated. Total flow volume recorded during the event was 

1,654.06 cf. 

• Inflow #2 — A total of 5 aliquots were collected due to low flow conditions. Total 

flow volume recorded during the event was 122.61 cf. 

• Inflow #3 — A total of 9 aliquots were collected due to low flow conditions. Total 

flow volume recorded during the event was 188.907 cf. 

• Outflow #4 — No discharge was recorded during this event. A grab sample was 

collected near the outfall to determine ambient pollutant concentrations. 

 

Storm 6 was a sampling event that initiated on June 27, 2017 at 17:28.  This wet season storm 

produced 2.24 inches of rain over approximately 6 hours. Hydrographs of storm event 6 for each 

inflow monitoring station are presented in Appendix B. Due to the intensity and duration of 

rainfall, the maximum number of aliquots were collected relatively early in the storm event. 

 

• Inflow #1 — A total of 49 aliquots were collected in one composite sample. 

Sampling completed when the composite container was full. Total flow volume 

recorded during the event was 8,376.16 cf. 
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• Inflow #2 — A total of 50 aliquots were collected in one composite sample. 

Sampling completed when the composite container was full. Total flow volume 

recorded during the event was 1,374.06 cf. 

• Inflow #3 — A total of 50 aliquots were collected in one composite sample. 

Sampling completed when the composite container was full. Total flow volume 

recorded during the event was 2,436.45 cf. 

• Outflow #4 — No discharge was recorded during this event. A grab sample was 

collected near the outfall to determine ambient pollutant concentrations. 

 

Storm 7 was a sampling event that initiated on July 19, 2017 at 15:27.  This wet season storm 

produced 2.24 inches of rain over approximately 2 hours. Hydrographs of storm event 7 for each 

inflow monitoring station are presented in Appendix B. Due to the intensity and duration of 

rainfall, the maximum number of aliquots were collected relatively early in the storm event. 

• Inflow #1—A total of 50 aliquots were collected in one composite sample. 

Sampling completed when the composite container was full. Total flow volume 

recorded during the event was 12,083.0 cf. 

• Inflow #2—A total of 50 aliquots were collected in one composite sample. 

Sampling completed when the composite container was full. Total flow volume 

recorded during the event was 2,616.55 cf. 

• Inflow #3—A total of 50 aliquots were collected in one composite sample. 

Sampling completed when the composite container was full. Total flow volume 

recorded during the event was 7,280.81 cf. 

• Outflow #4—No discharge was recorded during this event. A grab sample was 

collected near the outfall to determine ambient pollutant concentrations. 

 

Storm 8 was a sampling event that initiated on August 3, 2017 at 18:33.  This wet season storm 

produced 1.10 inches of rain over approximately 4 hours. Hydrographs of storm event 8 for each 

inflow monitoring station are presented in Appendix B.  

• Inflow #1—A total of 32 aliquots were collected in one composite sample. 

Sampling completed when flow returned to zero. Total flow volume recorded 

during the event was 6,094.58 cf. 

• Inflow #2—A total of 34 aliquots were collected in one composite sample. 

Sampling completed when flow returned to zero. Total flow volume recorded 

during the event was 1,482.14 cf. 
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• Inflow #3—A total of 46 aliquots were collected in one composite sample. 

Sampling completed when flow returned to zero. Total flow volume recorded 

during the event was 2.997.27 cf. 

• Outflow #4— A total of 50 aliquots were collected in one composite sample. 

Sampling completed when the composite container was full. Total flow volume 

recorded during the event was 8,523.55 cf. 

 

Storm 9 was a sampling event that initiated on August 11, 2017 at 12:44.  This wet season storm 

produced 1.03 inches of rain over approximately 5 hours. Hydrographs of storm event 9 for each 

inflow monitoring station are presented in Appendix B.  

• Inflow #1—A total of 50 aliquots were collected in one composite sample. 

Sampling completed when the composite container was full. Total flow volume 

recorded during the event was 3,898.29 cf. 

• Inflow #2—A total of 20 aliquots were collected in one composite sample. 

Sampling completed when flow returned to zero. Total flow volume recorded 

during the event was 763.72 cf. 

• Inflow #3—A total of 22 aliquots were collected in one composite sample. 

Sampling completed when flow returned to zero. Total flow volume recorded 

during the event was 640.07 cf. 

• Outflow #4— A total of 50 aliquots were collected in one composite sample. 

Sampling completed when the composite container was full. Total flow volume 

recorded during the event was 14,793.3 cf. 

 

Storm 10 was a sampling event that initiated on September 22, 2017 at 11:27.  This wet season 

storm produced 0.49 inches of rain over approximately 1 hour. Hydrographs of storm event 10 for 

each inflow monitoring station are presented in Appendix B.  

• Inflow #1—A total of 30 aliquots were collected in one composite sample. 

Sampling completed when flow returned to zero. Total flow volume recorded 

during the event was 1,760.39 cf. 

• Inflow #2—A total of 19 aliquots were collected in one composite sample. 

Sampling completed when flow returned to zero. Total flow volume recorded 

during the event was 349.89 cf. 

• Inflow #3—A total of 28 aliquots were collected in one composite sample. 

Sampling completed when flow returned to zero. Total flow volume recorded 

during the event was 4,026.52 cf. 
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• Outflow #4— A total of 39 aliquots were collected in one composite sample. 

Sampling completed when a representative sample had been obtained. Total flow 

volume recorded during the event was 13,589.6 cf. 

Water Quality Results 
 

Samples were collected and transported to the PASI lab following the appropriate FDEP SOPs 

within 24 hours of a stormwater event triggering the sampler. The samples were analyzed for 

various water quality parameters (Table 1) including heavy metals (cadmium, chromium, copper, 

and zinc), nitrogen (total kjeldahl nitrogen, ammonia, nitrate plus nitrite, and overall total 

nitrogen), phosphorus (orthophosphate and total phosphorus), and total suspended solids. Detailed 

analytical results by parameter for each monitoring station are provided Appendix D (Storm Event 

Analytical Results).  

 

Table 2 displays the means, medians, minimums, and maximums for all inflow and outflow 

samples of each parameter based on all ten sampling events. Table 3 and Table 4 display the 

means, medians, minimums and maximums for all inflow and outflow samples for the dry and wet 

seasons, respectively. The data distribution for most parameters measured for this monitoring 

program were not normally distributed, particularly when examining the more variable outflow 

values. In order to avoid skewing the results with a small number of high concentration events, 

medians are used as a better measure of central tendency.  

 

For these summary tables (Tables 2-4), data from all sampling events were used, including some 

which were later determined to be outliers. Outliers are observations that lie outside the overall 

pattern of distribution; statistically, and outlier is a point which falls more than 1.5 times the 

interquartile range above the interquartile range (25-75%) above the third quartile or below the 

first quartile. Outlier data points for this study occurred during outflow sampling with higher 

concentration values than the remainder of the distribution events.   
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Table 2. Summary statistics of inflow versus outflow water quality data for all ten sampling events. * Data include outliers 

Parameter (unit) Type  Inflow Outflow MDL 

    Mean Median Min Max Mean Median Min Max   

Cadmium (μg/L) Metal  0.2213 0.1405 0.0613 0.6033 0.5003 0.3700 0.0500 1.3000 0.0500 

Chromium (μg/L) * Metal  2.5200 2.5000 2.5000 2.7000 2.5000 2.5000 2.5000 2.5000 2.5000 

Copper (μg/L) * Metal  4.2830 3.4333 0.9300 13.6667 1.7540 0.9300 0.9300 8.3000 0.9300 

Nitrogen, Ammonia (mg/L) * Natural 0.1481 0.1259 0.0200 0.5000 0.0551 0.0200 0.0200 0.2800 0.0200 

Nitrogen, NO2 plus NO3 (mg/L) * Natural 0.2995 0.2384 0.0250 0.6785 0.1035 0.0250 0.0120 0.4400 0.0250 

Orthophosphate as P (mg/L) * Natural 0.1378 0.1165 0.0038 0.2967 0.0213 0.0044 0.0038 0.1700 0.0038 

Total Kjeldahl Nitrogen (mg/L) Natural 0.9903 0.9083 0.5267 1.9667 1.0070 0.8450 0.7000 1.8000 0.0860 

Total Nitrogen (mg/L) * Natural 1.2273 1.2217 0.6800 2.5000 1.0960 0.8750 0.7100 2.2000 0.0860 

Phosphorus, Total (as P) (mg/L) * Natural 0.2077 0.1734 0.0170 0.3700 0.0576 0.0250 0.0094 0.2500 0.0028 

Total Suspended Solids (mg/L) * Water Quality 32.0267 29.4500 2.2000 70.4000 25.2100 8.8500 1.0000 153.0000 1.0000 

Zinc (μg/L) * Metal  40.5067 31.1834 10.0000 137.0000 14.7800 10.0000 10.0000 57.8000* 10.0000 

Table 3. Summary statistics of inflow versus outflow water quality data for the dry season events (storms 1-4). * Data include outliers 

Parameter (unit) Type  Inflow Outflow MDL 

    Mean Median Min Max Mean Median Min Max   

Cadmium (μg/L) Metal  0.2332 0.2039 0.0643 0.4607 0.3558 0.2550 0.0830 0.8300 0.0500 

Chromium (μg/L) * Metal  2.5500 2.5000 2.5000 2.7000 2.5000 2.5000 2.5000 2.5000 2.5000 

Copper (μg/L) * Metal  5.8075 4.3167 0.9300 13.6667 2.9725 1.3300 0.9300 8.3000 0.9300 

Nitrogen, Ammonia (mg/L) * Natural 0.2175 0.1750 0.0200 0.5000 0.1078 0.0655 0.0200 0.2800 0.0200 

Nitrogen, NO2 plus NO3 (mg/L) * Natural 0.2671 0.2384 0.0250 0.5667 0.1243 0.0225 0.0120 0.4400 0.0250 

Orthophosphate as P (mg/L) * Natural 0.1685 0.1967 0.0038 0.2767 0.0462 0.0053 0.0043 0.1700 0.0038 

Total Kjeldahl Nitrogen (mg/L) Natural 1.0700 0.8500 0.6133 1.9667 1.2225 1.1300 0.8300 1.8000 0.0860 

Total Nitrogen (mg/L) * Natural 1.3242 1.0584 0.6800 2.5000 1.3275 1.1350 0.8400 2.2000 0.0860 

Phosphorus, Total (as P) (mg/L) * Natural 0.2251 0.2567 0.0170 0.3700 0.1193 0.0830 0.0610 0.2500 0.0028 

Total Suspended Solids (mg/L) * Water Quality 32.7667 29.2334 2.2000 70.4000 20.7500 22.2500 11.2000 27.3000 1.0000 

Zinc (μg/L) * Metal  25.8083 26.6500 10.0000 39.9333 21.9500 10.0000 10.0000 57.8000 10.0000 
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Table 4. Wet season, storm five through ten, summary statistics for the Inflow and the Outflow. (*includes an outlier event) 

Parameter (unit) Type  Inflow Outflow MDL 

    Mean Median Min Max Mean Median Min Max   

Cadmium (μg/L) Metal  0.2133 0.1405 0.0613 0.6033 0.5967 0.5000 0.0500 1.3000 0.0500 

Chromium (μg/L) Metal  2.5000 2.5000 2.5000 2.5000 2.5000 2.5000 2.5000 2.5000 2.5000 

Copper (μg/L) Metal  3.2667 3.0333 2.2000 5.4000 0.9417 0.9300 0.9300 1.0000 0.9300 

Nitrogen, Ammonia (mg/L) Natural 0.1018 0.1044 0.0567 0.1447 0.0200 0.0200 0.0200 0.0200 0.0200 

Nitrogen, NO2 plus NO3 (mg/L) Natural 0.3211 0.2333 0.1717 0.6785 0.0897 0.0250 0.0250 0.3800 0.0250 

Orthophosphate as P (mg/L) Natural 0.1173 0.0933 0.0330 0.2967 0.0048 0.0038 0.0038 0.0070 0.0038 

Total Kjeldahl Nitrogen (mg/L) Natural 0.9372 0.9083 0.5267 1.3933 0.8633 0.7500 0.7000 1.4000 0.0860 

Total Nitrogen (mg/L) Natural 1.1628 1.2217 0.7733 1.5667 0.9417 0.8350 0.7100 1.4000 0.0860 

Phosphorus, Total (as P) (mg/L) Natural 0.1961 0.1700 0.1533 0.3533 0.0165 0.0150 0.0094 0.0290 0.0028 

Total Suspended Solids (mg/L) * Water Quality 31.5334 29.6500 17.8667 56.4000 28.1833 3.5500 1.0000 153.0000 1.0000 

Zinc (μg/L) Metal  50.3056 34.3834 25.3667 137.0000 10.0000 10.0000 10.0000 10.0000 10.0000 
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It is important to note that for the first seven sampling events, the percentage removal efficiency 

based on either load or concentration is 100% for all parameters as no discharge was recorded 

between January 1st, 2017 and August 3, 2017. For these first seven samples, representative 

outflow water quality samples were collected using grab method near the outflow station, since no 

autosampler samples could be obtained without a discharge.  Concentration changes between 

inflow and outflow samples are informational in nature for these first seven samples, since no 

actual discharge to Barton Lake was recorded in the first seven months of the monitoring program. 

Discharge to Barton Lake began on August 3rd, 2017 and continued through the duration of the 

monitoring program.  

 

Outliers were graphed for every parameter based on the percent change between inflow and 

outflow samples and also for outflow concentrations. Outliers are clearly presented as stars in 

each of the boxplot graphs and identified by storm event (Appendix E). No outliers were 

verified for the inflow samples. Outlier data were removed from the percent change calculations 

for the adjusted values provided in Tables 5-7 below. The outliers included event 1 for 

chromium; event 4 for copper, ammonia, NOX, orthophosphate, TN, TP, TSS, and zinc; and 

event 8 for TSS.  

Table 5 includes the concentration change (“value”) and corresponding percent change (“percent”) 

between inflow and outflow samples for the entire HLSP monitoring program. This table includes 

two types of values: raw/unadjusted values and adjusted/modified values.  The “raw” values 

correspond to the median of the concentration change calculated for each of the 10 sampling 

events. The “adjusted” change values, which should be used for assessment the BMP effectiveness, 

adjust the raw data twofold: they remove any of the outlier events identified using statistical 

methods (Appendix E) and assign 100% removal for storm events where no discharge took place. 

A positive number indicates a decrease in concentration from the inflow to the outflow, while a 

negative value indicates an increase in concentrations from the inflow to the outflow samples. 

Percent removals are indicated as positive percent values in Tables 5-7.  

 

During the entirety of the HLSP implementation, there was at least a 60% reduction for all nitrogen 

constituents (and higher than 90% for both ammonia and NOx), greater than 95% reduction for 

phosphorus and TSS, and greater than 65% for most metals. Only Cadmium has a reduction of less 

than 30% of all the monitored parameters.  

 

When examining the dry season (events 1-4), the adjusted reduction efficiencies for all parameters 

are 100% (Table 6).  This is explained by the lack of discharge for all dry season events. In 

contrast, the wet season events (events 5-10) did have slightly lower reduction efficiencies for 

most parameters than the ones previously reported for the annual averages or dry season events. 

For all nitrogen species, over 43% of the inflow concentration was reduced at the outflow of the 

HLSP, with the greatest reductions (>90%)verified for inorganic nitrogen, such as NOx (Table 7).  
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Table 5.   Monitoring period percent change (removal efficiency) with raw data and adjusted 

data. Positive values indicate a decrease in concentration and negative values an increase in 

concentration. 

Parameter (unit) Raw (Median) Adjusted (Mean) Outflow at 

MDL  
Value Percent Value Percent # of events 

Cadmium (μg/L) -0.207 -189.92 -0.0424 27.01 1 

Chromium (μg/L) 0.000 0.00 -0.0000 66.67 10 

Copper (μg/L) 2.118 68.71 0.6085 88.37 6 

Ammonia (mg/L) 0.084 80.56 0.0303 92.66 7 

NO2 plus NO3 (mg/L) 0.207 88.35 0.0585 95.79 5 

Orthophosphate as P (mg/L) 0.113 96.74 0.0271 97.56 4 

Total Kjeldahl Nitrogen (mg/L) 0.152 -16.34 0.0043 66.31 0 

Total Nitrogen (mg/L) 0.273 -21.66 0.0696 69.80 0 

Total Phosphorus (mg/L) 0.160 -83.84 0.0461 95.61 0 

Total Suspended Solids (mg/L) 15.350 69.94 3.8375 93.39 1 

Zinc (μg/L) 21.183 67.81 8.7333 90.27 9 

 

 

Table 6. Dry Season percent change with raw data and adjusted data.  

Parameter (unit) Raw (Median) Adjusted (Mean) 

Outflow at 

MDL 

 Value Percent Value Percent # of events 

Cadmium (μg/L) -0.0679 -136.24 0.0000 100.00 0 

Chromium (μg/L) -0.0000 0.00 0.0000 100.00 4 

Copper (μg/L) 2.9867 66.01 0.0000 100.00 1 

Ammonia (mg/L) 0.1150 60.99 0.0000 100.00 1 

NO2 plus NO3 (mg/L) 0.2224 93.27 0.0000 100.00 1 

Orthophosphate as P (mg/L) 0.1915 97.39 0.0000 100.00 0 

Total Kjeldahl Nitrogen 

(mg/L) -0.0284 -9.82 0.0000 100.00 0 

Total Nitrogen (mg/L) 0.2034 16.25 0.0000 100.00 0 

Total Phosphorus (mg/L) 0.1847 72.07 0.0000 100.00 0 

Total Suspended Solids 

(mg/L) 9.9834 37.13 0.0000 100.00 0 

Zinc (μg/L) 16.6500 60.17 0.0000 100.00 3 

 

Total nitrogen reductions were above 55% during the wet season, mostly due to large component 

of organic nitrogen in total nitrogen encountered in this treatment. Wet detention systems, such as 

this one, are not designed to treat organic species of nitrogen, which might have skewed the total 
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nitrogen reductions to being below the 60% or greater range. Wet season reduction for phosphorus 

is well above 90% (both for raw and adjusted values) and TSS presented reductions of well above 

80%.  

From the sampled heavy metals, copper and zinc presented adjusted reductions of over 80% for 

the wet season, with chromium having reduction in only half the samples, due to lack of 

discharge in the beginning of the wet season. For most measured inflow samples throughout the 

monitoring program, chromium was below detection levels (MDL) and a reduction cannot be 

quantified by our current method. Only cadmium had adjusted increases in concentration of 

about 20% (Table 7), driven by storm event 9, where an increase of 500% in concentration was 

measured the outflow.  

 

Table 7.   Wet season percent change with raw and adjusted data.  

Parameter (unit) Raw (Median) Adjusted (Mean) 

Outflow at 

MDL 

 Value Percent Value Percent # of events 

Cadmium (μg/L) -0.3439 -319.78 -0.0706 -21.65 1 

Chromium (μg/L) 0.0000 0.00 0.0000 50.00 6 

Copper (μg/L) 2.1033 68.71 0.9128 82.55 5 

Ammonia (mg/L) 0.0844 80.56 0.0404 89.00 6 

NO2 plus NO3 (mg/L) 0.1918 86.67 0.0878 93.69 4 

Orthophosphate as P (mg/L) 0.0879 93.69 0.0407 96.34 4 

Total Kjeldahl Nitrogen 

(mg/L) 0.1733 18.94 0.0072 43.85 0 

Total Nitrogen (mg/L) 0.2767 22.90 0.1045 54.69 0 

Total Phosphorus (mg/L) 0.1550 91.21 0.0691 93.41 0 

Total Suspended Solids 

(mg/L) 25.1500 83.59 6.1400 89.42 1 

Zinc (μg/L) 24.3834 70.27 13.1000 85.40 6 

 

Heavy Metals: The trend in concentration change for heavy metals varied depending on the 

specific analytical parameter. Copper and zinc had concentrations reduced by 80% or more 

between inflow and outflow sampling. Chromium had an adjusted mean percent change of 

66.67%, but for nine out of the ten storm events both inflow and outflow samples were below or 

at the MDL. Cadmium is the only heavy metal (and analytical parameter) with no mean decrease 

in concentration. Examining the individual sampling events (Appendices D and E), sampling 

events two, six, and seven are responsible for most of this increasing trend, with over 700% 

increase in concentration in the measured outflow concentrations. For the adjusted mean percent 

increase only event storm event 9 would have the greatest impact on the percent change at almost 

550% increase in concentration.  

 



17 
 

Cadmium is a rare naturally occurring metal found in mineral deposits in low concentrations, but 

can also have source in the manufacture of batteries, pigments, plastic stabilizers, metal coatings, 

alloys and electronics (Fulkerson and Goeller 1973; Hutton 1983; Pickering and Gast 1972; Wilson 

1988). Toxicity of cadmium is dependent on a variety of other water quality parameters, such as 

pH, salinity, alkalinity, and hardness, among others. Current EPA recommended water quality 

criteria for cadmium in freshwater includes an acute criterion maximum if 1.8 μg/l at a total 

hardness of 100 mg/l as CaCO3 (EPA 822-F-16-003). The maximum values ever measured at the 

outfall include 1.1 and 1.3 μg/l, likely not all dissolved (unadjusted for hardness), so well below 

the criterion of concern. 

 

Nitrogen: While NOx and ammonia had extremely high reductions (over 90%), TKN reductions 

(which include organic nitrogen) were lower, but still significant at 66%. Since the system didn’t 

discharge for the first seven sampling events, the adjusted percentage removal for the dry season 

was 100%.  Discharge occurred for the last three sampling events bringing the mean adjusted 

percent reduction of TN to 69.81%, for the ten sampling events, which is well above the required 

35% for TN. 

 

Phosphorus: The percent reduction efficiency of the phosphorus parameters was very high for both 

TP and orthophosphate; the concentration of TP was reduced by 95.61% and the concentration of 

orthophosphate was reduced by 97.56%. Since the system didn’t discharge for the first seven 

sampling events, the percentage removal of Total Phosphorus (TP) loads is 100%, well above the 

required 45% for TP. Discharge occurred for the last three sampling events bringing the mean 

adjusted percent reduction of TP to 95.61%, for the ten sampling events, which is well above the 

45% for TP.  

 

Total Suspended Solids:  The reduction in concentration between inflow and near outflow samples 

for Total Suspended Solids (TSS) was moderately high, around 93.39%. Since the system didn’t 

discharge for the first seven sampling events, the percentage removal of TSS is 100%, well above 

the required 60% for TSS. Discharge occurred for the last three sampling events bringing the mean 

adjusted percent reduction to 93.39%, for the ten sampling events, this is well above the 60% for 

TSS.  

 

It is also important to note that for a majority of the ten sampling events there was some 

construction to the north and east of the outflow, which might have impacted some of the grab 

samples (particularly the TSS and heavy metals) used for comparison against inflow samples. In 

addition, during a couple weeks in June, including during the sampling event #5, some unidentified 

contaminant (surface bright green/aqua in color) was noted around Inflow #3, which eventually 

dissipated. The City attempted to trace this potential illicit discharge upstream, but no obvious 

source could be pinpointed. All analytical results for this potentially affected sample appear to be 

similar to the results for the other sampling events with exception of one parameter. Zinc was 

detected at 264.0 μg/L, the highest value noted throughout the monitoring period (well above the 

second highest value of 97.7 μg/L).  
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Quality Assurance  
 

Both Applied Ecology and ECT conduct quality assurance (QA) reviews of all analytical data 

reported from the laboratory. The review consists of checking the accuracy of records including 

sample IDs, sample dates and times, reported on chain of custody (COC) forms, and verification 

of whether the project samples are used for laboratory QA/QC (i.e., matrix spikes and matrix spike 

duplicates (MS/MSD). In addition, our team reviews laboratory reports and calculations for 

accuracy and verifies parameter subset concentrations agree with total concentrations. This also 

includes verifying laboratory QA/QC results are within specific acceptance tolerance criteria, and 

final determination on the acceptability of data for use in the project database. The QA/QC forms 

can be found in Appendix G and are summarized below.   

 

Blank 

The quality assurance for the first storm event. The blank was used for Matrix Spike/ Matrix Spike 

duplicates (MS/MSD) for chromium, zinc, cadmium, and copper. There were no hits in the method 

blanks. The zinc MS/MSD was not within the percent recovery limits. All the parameter results 

for blank were undetected, so the sample data was acceptable.  

 

Storm 1 

The project samples were used for MS/MSD for cadmium, chromium, copper, zinc, 

orthophosphate, and total phosphorus. There was no hit in the method blanks. There was a slight 

miss in the relative percent difference (RPD) for cadmium, copper, and TSS. The RPD misses do 

not require results to be qualified in the reports, but bears watching in future lab reports. The 

project sample data was accepted. Please note that outfall samples were grabs for this event since 

no discharge was recorded. 

 

Storm 2 

There were no hits in the method blanks. There were slight misses in the MS for cadmium and 

copper, but not for the project samples and are within the laboratory control samples (LCS) percent 

recovery. The lab should explain why the MDL and PQL were doubled for the Outflow-2 sample 

for TKN. The dilution factor was one, so no increase in MDL and PQL is warranted. A higher 

MDL and PQL precludes the ability to calculate treatment efficiency for this parameter. The TSS 

reduction is approximately 22% as opposed to the approximately 60% in the QAPP. The may be 

due to the lack of reduction in TN, primarily in organic nitrogen, in the system. Although 

phosphorus reduction efficiency is very good relative to the QAPP projections. Please note that 

outfall samples were grabs for this event since no discharge was recorded. 

 

Storm 3 

There were no hits in the method blanks. There was a slight miss in the duplicate RPD for both 

TSS and TKN. It is uncertain why the lab had L flagged some of the results, such as matrix MS# 

1948552 for NOX. The L flag expresses that the value is off-scale high, and the actual value is 

known to be greater than the value given, but the percent recovery is within acceptable criteria. 

There was a slight miss in the MS for orthophosphate, for the project sample, which bears watching 
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in future samples. The project sample data was considered acceptable, with no reason to question 

data validity. The treatment efficiency looks good. Please note that outfall samples were grabs for 

this event since no discharge was recorded. 

 

Storm 4 

There were no hits in the method blanks. There was a significant miss, over four times spike, in 

the MS percent recovery for NH3, but not on the project sample. There was also a significant miss, 

essentially zero, in the MS percent recovery for NOX, but also not of the project sample. It was 

recommended that the project sample be used for a spike, so that it can be assured that the matrix 

does not pose a problem. Even with the disparity between the inflows and the outflow 

concentrations, the results were considered acceptable. Please note that outfall samples were grabs 

for this event since no discharge was recorded. 

 

Storm 5 

The project samples were used for chromium and zinc MS/MSD. The matrix spike percent 

recovery was only 32% for NH3, 146% for total phosphorus, and only 86% for orthophosphate, 

but all three were not project samples.  The matrix spike and duplicate results for QC data on page 

13 was not fully populated. The project sample was only used for NOX duplicate. The project 

sample data was considered acceptable. Please note that outfall samples were grabs for this event 

since no discharge was recorded. 

 

Storm 6 

The project sample was only used for MS/MSD for cadmium, copper, and total phosphorus. There 

were not hits in the method blank. The sample duplicate RPD for TSS was high at 7, but it was not 

the project sample. The second duplicate for TSS the RPD was within the limits. The sample 

duplicate RPD for TP was high at 66, but the project sample however the LCS percent recovery 

and MS percent recovery were within the limits. All other control/spike samples were within the 

appropriate limits. The project sample was used for total phosphorus only. All other data, other 

than the ones with high RPD values, were deemed acceptable. Please note that outfall samples 

were grabs for this event since no discharge was recorded. 

 

Storm 7 

The project sample was used for orthophosphate only. There were not hits or misses. The project 

sample data was acceptable. Please note that outfall samples were grabs for this event since no 

discharge was recorded. 

 

Storm 8 

There were no hits on the method blanks. The project data was acceptable.  

 

Storm 9 

The project samples were used for chromium, zinc, cadmium, copper, and total phosphorus. There 

were no hits in the method blanks. There was a RPD miss for TKN sample duplicate, but not on 
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the project sample. There was a MS miss on NOX, but not on the project duplicate. The project 

sample data was acceptable.  

 

Storm 10 

The project sample was used for MS/MSD for arsenic, chromium, sodium, zinc, cadmium, copper, 

and orthophosphate. There were no hits in the method blanks. The matrix spike percent recovery 

for NOX was low at 69%, high for orthophosphate at 128% & 130%, and high for total phosphorus 

at 361%. The matrix spike percent recovery for total phosphorus was most likely a math error, 

contact Pace to double check results. The project sample was used to duplicate only 

orthophosphate. All other results, besides the low and high percentages above, were acceptable.  
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Appendix A: Maintenance Logs 

 























































































































 
 

Appendix B: Hydrographs 

 





































































 
 

Appendix C: Storm Events Sampling Logs 

 







































































































 
 

Appendix D: Storm Event Analytical Results 

 



Analytical Result Report
Friday, November 3, 2017

2:14:19 PM

Sampling Date: Field Sample ID:Lab Sample ID:
QC Batch 
Number:Analytical Method:MDL:PQL:Qualifier:Units:Result:Parameter:

Sampling Event Number: 1

Cd 0.082 ug/L I 0.1 0.05 EPA 200.8 34877635290375001 Inflow 1-11/23/2017

Cd 0.1 ug/L 0.1 0.05 EPA 200.8 34794835290375002 Inflow 2-11/23/2017

Cd 1.2 ug/L 0.1 0.05 EPA 200.8 34877635290375003 Inflow 3-11/23/2017

Cd 0.083 ug/L I, J(M1), 
J(R1)

0.1 0.05 EPA 200.8 34877635290375004 Ouflow-11/23/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 34877435290375001 Inflow 1-11/23/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 34789735290375002 Inflow 2-11/23/2017

Cr 3.1 ug/L I 5 2.5 EPA 200.7 34877435290375003 Inflow 3-11/23/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 34877435290375004 Ouflow-11/23/2017

Cu 6.1 ug/L 1 0.93 EPA 200.8 34877635290375001 Inflow 1-11/23/2017

Cu 29.4 ug/L 1 0.93 EPA 200.8 34794835290375002 Inflow 2-11/23/2017

Cu 5.5 ug/L 1 0.93 EPA 200.8 34877635290375003 Inflow 3-11/23/2017

Cu 0.93 ug/L U, J(M1), 
J(R1)

1 0.93 EPA 200.8 34877635290375004 Ouflow-11/23/2017

NH3 0.22 mg/L 0.05 0.02 EPA 350.1 34730935290375001 Inflow 1-11/23/2017

NH3 0.22 mg/L 0.05 0.02 EPA 350.1 34730935290375002 Inflow 2-11/23/2017

NH3 0.17 mg/L 0.05 0.02 EPA 350.1 34730935290375003 Inflow 3-11/23/2017

NH3 0.02 mg/L U 0.05 0.02 EPA 350.1 34730935290375004 Ouflow-11/23/2017

NO2 0.02 mg/L U 0.04 0.02 EPA 353.2 34617335290375001 Inflow 1-11/23/2017

NO2 0.02 mg/L U 0.04 0.02 EPA 353.2 34617335290375002 Inflow 2-11/23/2017

NO2 0.02 mg/L U 0.04 0.02 EPA 353.2 34617335290375003 Inflow 3-11/23/2017

NO2 0.02 mg/L U 0.04 0.02 EPA 353.2 34617335290375004 Ouflow-11/23/2017

NO3 0.24 mg/L 0.04 0.02 EPA 353.2 34617335290375001 Inflow 1-11/23/2017

NO3 0.28 mg/L 0.04 0.02 EPA 353.2 34617335290375002 Inflow 2-11/23/2017

NO3 0.19 mg/L 0.04 0.02 EPA 353.2 34617335290375003 Inflow 3-11/23/2017

NO3 0.02 mg/L U 0.04 0.02 EPA 353.2 34617335290375004 Ouflow-11/23/2017

NOX 0.24 mg/L 0.04 0.02 EPA 353.2 34617335290375001 Inflow 1-11/23/2017

NOX 0.28 mg/L 0.04 0.02 EPA 353.2 34617335290375002 Inflow 2-11/23/2017

NOX 0.19 mg/L 0.04 0.02 EPA 353.2 34617335290375003 Inflow 3-11/23/2017

NOX 0.02 mg/L U 0.04 0.02 EPA 353.2 34617335290375004 Ouflow-11/23/2017

Page 1 of 14



Sampling Date: Field Sample ID:Lab Sample ID:
QC Batch 
Number:Analytical Method:MDL:PQL:Qualifier:Units:Result:Parameter:

PO43- 0.21 mg/L 0.004 0.0034 EPA 365.1 34611135290375001 Inflow 1-11/23/2017

PO43- 0.17 mg/L 0.004 0.0034 EPA 365.1 34611135290375002 Inflow 2-11/23/2017

PO43- 0.13 mg/L 0.004 0.0034 EPA 365.1 34611135290375003 Inflow 3-11/23/2017

PO43- 0.0043 mg/L 0.004 0.0034 EPA 365.1 34611135290375004 Ouflow-11/23/2017

TKN 0.96 mg/L 0.5 0.086 EPA 351.2 34765435290375001 Inflow 1-11/23/2017

TKN 1.1 mg/L 0.5 0.086 EPA 351.2 34765435290375002 Inflow 2-11/23/2017

TKN 1 mg/L 0.5 0.086 EPA 351.2 34765435290375003 Inflow 3-11/23/2017

TKN 0.86 mg/L 0.5 0.086 EPA 351.2 34765435290375004 Ouflow-11/23/2017

TN 1.2 mg/L 0.5 0.086 TKN+NOx Calculation35290375001 Inflow 1-11/23/2017

TN 1.4 mg/L 0.5 0.086 TKN+NOx Calculation35290375002 Inflow 2-11/23/2017

TN 1.2 mg/L 0.5 0.086 TKN+NOx Calculation35290375003 Inflow 3-11/23/2017

TN 0.87 mg/L 0.5 0.086 TKN+NOx Calculation35290375004 Ouflow-11/23/2017

TON 0.74 mg/L 0.5 0.25 TKN-NH3 Calculation35290375001 Inflow 1-11/23/2017

TON 0.87 mg/L 0.5 0.25 TKN-NH3 Calculation35290375002 Inflow 2-11/23/2017

TON 0.87 mg/L 0.5 0.25 TKN-NH3 Calculation35290375003 Inflow 3-11/23/2017

TON 0.86 mg/L 0.5 0.25 TKN-NH3 Calculation35290375004 Ouflow-11/23/2017

TP LL 0.29 mg/L 0.004 0.0028 EPA 365.3 34841135290375001 Inflow 1-11/23/2017

TP LL 0.28 mg/L 0.004 0.0028 EPA 365.3 34841135290375002 Inflow 2-11/23/2017

TP LL 0.17 mg/L 0.004 0.0028 EPA 365.3 34841135290375003 Inflow 3-11/23/2017

TP LL 0.061 mg/L 0.004 0.0028 EPA 365.3 34841135290375004 Ouflow-11/23/2017

TSS 6.5 mg/L 1 1 SM 2540D 34687835290375001 Inflow 1-11/23/2017

TSS 60 mg/L 5 5 SM 2540D 34702735290375002 Inflow 2-11/23/2017

TSS 4 mg/L 1 1 SM 2540D 34702735290375003 Inflow 3-11/23/2017

TSS 11.2 mg/L J(D6) 2 2 SM 2540D 34702735290375004 Ouflow-11/23/2017

Zn 15.2 ug/L I 20 10 EPA 200.7 34877435290375001 Inflow 1-11/23/2017

Zn 94.6 ug/L 20 10 EPA 200.7 34789735290375002 Inflow 2-11/23/2017

Zn 10 ug/L U 20 10 EPA 200.7 34877435290375003 Inflow 3-11/23/2017

Zn 10 ug/L U 20 10 EPA 200.7 34877435290375004 Ouflow-11/23/2017

Sampling Event Number: 2

Cd 0.05 ug/L U 0.1 0.05 EPA 200.8 35493835296774001 Inflow 1-22/23/2017

Cd 0.073 ug/L I 0.1 0.05 EPA 200.8 35466235296774002 Inflow 2-22/23/2017

Cd 0.17 ug/L 0.1 0.05 EPA 200.8 35466235296774003 Inflow 3-22/23/2017

Cd 0.83 ug/L 0.1 0.05 EPA 200.8 35466235296774004 Ouflow-22/23/2017
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Sampling Date: Field Sample ID:Lab Sample ID:
QC Batch 
Number:Analytical Method:MDL:PQL:Qualifier:Units:Result:Parameter:

Cr 2.5 ug/L U 5 2.5 EPA 200.7 35493635296774001 Inflow 1-22/23/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 35477435296774002 Inflow 2-22/23/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 35477435296774003 Inflow 3-22/23/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 35477435296774004 Ouflow-22/23/2017

Cu 2.6 ug/L 1 0.93 EPA 200.8 35493835296774001 Inflow 1-22/23/2017

Cu 3.2 ug/L 1 0.93 EPA 200.8 35466235296774002 Inflow 2-22/23/2017

Cu 4.5 ug/L 1 0.93 EPA 200.8 35466235296774003 Inflow 3-22/23/2017

Cu 1.7 ug/L 1 0.93 EPA 200.8 35466235296774004 Ouflow-22/23/2017

NH3 0.1 mg/L 0.25 0.1 EPA 350.1 35431235296774001 Inflow 1-22/23/2017

NH3 0.23 mg/L I 0.25 0.1 EPA 350.1 35431235296774002 Inflow 2-22/23/2017

NH3 0.11 mg/L I 0.25 0.1 EPA 350.1 35431235296774003 Inflow 3-22/23/2017

NH3 0.1 mg/L U 0.25 0.1 EPA 350.1 35431235296774004 Ouflow-22/23/2017

NOX 0.24 mg/L 0.04 0.01 EPA 353.2 35423535296774001 Inflow 1-22/23/2017

NOX 0.25 mg/L 0.04 0.01 EPA 353.2 35423535296774002 Inflow 2-22/23/2017

NOX 0.23 mg/L 0.04 0.01 EPA 353.2 35423535296774003 Inflow 3-22/23/2017

NOX 0.012 mg/L I 0.04 0.01 EPA 353.2 35423535296774004 Ouflow-22/23/2017

PO43- 0.19 mg/L 0.004 0.0034 EPA 365.1 35261635296774001 Inflow 1-22/23/2017

PO43- 0.19 mg/L 0.004 0.0034 EPA 365.1 35261635296774002 Inflow 2-22/23/2017

PO43- 0.29 mg/L 0.004 0.0034 EPA 365.1 35261635296774003 Inflow 3-22/23/2017

PO43- 0.006 mg/L 0.004 0.0034 EPA 365.1 35261635296774004 Ouflow-22/23/2017

TKN 0.57 mg/L 0.5 0.086 EPA 351.2 35413835296774001 Inflow 1-22/23/2017

TKN 0.65 mg/L 0.5 0.086 EPA 351.2 35413835296774002 Inflow 2-22/23/2017

TKN 0.62 mg/L 0.5 0.086 EPA 351.2 35413835296774003 Inflow 3-22/23/2017

TKN 0.83 mg/L I 0.5 0.086 EPA 351.2 35413835296774004 Ouflow-22/23/2017

TN 0.81 mg/L 0.5 0.086 TKN+NOx Calculation35296774001 Inflow 1-22/23/2017

TN 0.9 mg/L 0.5 0.086 TKN+NOx Calculation35296774002 Inflow 2-22/23/2017

TN 0.84 mg/L 0.5 0.086 TKN+NOx Calculation35296774003 Inflow 3-22/23/2017

TN 0.84 mg/L 0.5 0.086 TKN+NOx Calculation35296774004 Ouflow-22/23/2017

TP LL 0.23 mg/L 0.004 0.0028 EPA 365.3 35485635296774001 Inflow 1-22/23/2017

TP LL 0.24 mg/L 0.004 0.0028 EPA 365.3 35485635296774002 Inflow 2-22/23/2017

TP LL 0.33 mg/L 0.004 0.0028 EPA 365.3 35485635296774003 Inflow 3-22/23/2017

TP LL 0.083 mg/L 0.004 0.0028 EPA 365.3 35485635296774004 Ouflow-22/23/2017

TSS 19.5 mg/L 1 1 SM 2540D 35392035296774001 Inflow 1-22/23/2017
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Sampling Date: Field Sample ID:Lab Sample ID:
QC Batch 
Number:Analytical Method:MDL:PQL:Qualifier:Units:Result:Parameter:

TSS 43.8 mg/L 1.2 1.2 SM 2540D 35392035296774002 Inflow 2-22/23/2017

TSS 41.6 mg/L 1 1 SM 2540D 35392035296774003 Inflow 3-22/23/2017

TSS 27.3 mg/L 1.7 1.7 SM 2540D 35392035296774004 Ouflow-22/23/2017

Zn 12 ug/L I 20 10 EPA 200.7 35493635296774001 Inflow 1-22/23/2017

Zn 36.4 ug/L 20 10 EPA 200.7 35477435296774002 Inflow 2-22/23/2017

Zn 12.3 ug/L 20 10 EPA 200.7 35477435296774003 Inflow 3-22/23/2017

Zn 10 ug/L U 20 10 EPA 200.7 35477435296774004 Ouflow-22/23/2017

Sampling Event Number: 3

Cd 0.05 ug/L U 0.1 0.05 EPA 200.8 36236535304620001 Inflow 1-34/6/2017

Cd 0.061 ug/L I 0.1 0.05 EPA 200.8 36236535304620002 Inflow 2-34/6/2017

Cd 0.082 ug/L I 0.1 0.05 EPA 200.8 36236535304620003 Inflow 3-34/6/2017

Cd 0.25 ug/L 0.1 0.05 EPA 200.8 36236535304620004 Ouflow-34/6/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 36236435304620001 Inflow 1-34/6/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 36236435304620002 Inflow 2-34/6/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 36236435304620003 Inflow 3-34/6/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 36236435304620004 Ouflow-34/6/2017

Cu 3.3 ug/L 1 0.93 EPA 200.8 36236535304620001 Inflow 1-34/6/2017

Cu 4.8 ug/L 1 0.93 EPA 200.8 36236535304620002 Inflow 2-34/6/2017

Cu 7.5 ug/L 1 0.93 EPA 200.8 36236535304620003 Inflow 3-34/6/2017

Cu 0.96 ug/L 1 0.93 EPA 200.8 36236535304620004 Ouflow-34/6/2017

NH3 0.48 mg/L 0.05 0.02 EPA 350.1 36229335304620001 Inflow 1-34/6/2017

NH3 0.56 mg/L 0.05 0.02 EPA 350.1 36229335304620002 Inflow 2-34/6/2017

NH3 0.46 mg/L 0.05 0.02 EPA 350.1 36229335304620003 Inflow 3-34/6/2017

NH3 0.031 mg/L I 0.05 0.02 EPA 350.1 36229335304620004 Ouflow-34/6/2017

NOX 0.46 mg/L 0.05 0.025 EPA 353.2 36159635304620001 Inflow 1-34/6/2017

NOX 0.74 mg/L 0.05 0.025 EPA 353.2 36159635304620002 Inflow 2-34/6/2017

NOX 0.5 mg/L 0.05 0.025 EPA 353.2 36159635304620003 Inflow 3-34/6/2017

NOX 0.025 mg/L U 0.05 0.025 EPA 353.2 36159635304620004 Ouflow-34/6/2017

PO43- 0.19 mg/L J(M1) 0.004 0.0034 EPA 365.1 36112035304620001 Inflow 1-34/6/2017

PO43- 0.32 mg/L 0.004 0.0034 EPA 365.1 36112035304620002 Inflow 2-34/6/2017

PO43- 0.32 mg/L 0.004 0.0034 EPA 365.1 36112035304620003 Inflow 3-34/6/2017

PO43- 0.0045 mg/L 0.004 0.0034 EPA 365.1 36112035304620004 Ouflow-34/6/2017

TKN 1.7 mg/L 0.5 0.086 EPA 351.2 36176735304620001 Inflow 1-34/6/2017
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Sampling Date: Field Sample ID:Lab Sample ID:
QC Batch 
Number:Analytical Method:MDL:PQL:Qualifier:Units:Result:Parameter:

TKN 2.3 mg/L 0.5 0.086 EPA 351.2 36176735304620002 Inflow 2-34/6/2017

TKN 1.9 mg/L 0.5 0.086 EPA 351.2 36176735304620003 Inflow 3-34/6/2017

TKN 1.4 mg/L 0.5 0.086 EPA 351.2 36176735304620004 Ouflow-34/6/2017

TN 2.1 mg/L 0.5 0.086 TKN+NOx Calculation35304620001 Inflow 1-34/6/2017

TN 3 mg/L 0.5 0.086 TKN+NOx Calculation35304620002 Inflow 2-34/6/2017

TN 2.4 mg/L 0.5 0.086 TKN+NOx Calculation35304620003 Inflow 3-34/6/2017

TN 1.4 mg/L 0.5 0.086 TKN+NOx Calculation35304620004 Ouflow-34/6/2017

TP LL 0.27 mg/L 0.004 0.0028 EPA 365.3 36128335304620001 Inflow 1-34/6/2017

TP LL 0.44 mg/L 0.004 0.0028 EPA 365.3 36128335304620002 Inflow 2-34/6/2017

TP LL 0.4 mg/L 0.004 0.0028 EPA 365.3 36128335304620003 Inflow 3-34/6/2017

TP LL 0.083 mg/L 0.004 0.0028 EPA 365.3 36128335304620004 Ouflow-34/6/2017

TSS 47 mg/L 2.5 2.5 SM 2540D 36146435304620001 Inflow 1-34/6/2017

TSS 77 mg/L 2.5 2.5 SM 2540D 36146435304620002 Inflow 2-34/6/2017

TSS 87.2 mg/L 1.7 1.7 SM 2540D 36146435304620003 Inflow 3-34/6/2017

TSS 23.2 mg/L 2.5 2.5 SM 2540D 36146435304620004 Ouflow-34/6/2017

Zn 14.4 ug/L I 20 10 EPA 200.7 36236435304620001 Inflow 1-34/6/2017

Zn 64.6 ug/L 20 10 EPA 200.7 36236435304620002 Inflow 2-34/6/2017

Zn 20.2 ug/L 20 10 EPA 200.7 36236435304620003 Inflow 3-34/6/2017

Zn 10 ug/L U 20 10 EPA 200.7 36236435304620004 Ouflow-34/6/2017

Sampling Event Number: 4

Cd 0.26 ug/L 0.1 0.05 EPA 200.8 37212735314321002 Outflow - 45/25/2017

Cd 0.31 ug/L 0.1 0.05 EPA 200.8 37212735314321001 Total Inflow - 45/25/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 37225335314321002 Outflow - 45/25/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 37225335314321001 Total Inflow - 45/25/2017

Cu 8.3 ug/L 1 0.93 EPA 200.8 37212735314321002 Outflow - 45/25/2017

Cu 0.93 ug/L U 1 0.93 EPA 200.8 37212735314321001 Total Inflow - 45/25/2017

NH3 0.28 mg/L 0.05 0.02 EPA 350.1 37267535314321002 Outflow - 45/25/2017

NH3 0.02 mg/L U 0.05 0.002 EPA 350.1 37267535314321001 Total Inflow - 45/25/2017

NOX 0.44 mg/L 0.05 0.025 EPA 353.2 37189335314321002 Outflow - 45/25/2017

NOX 0.025 mg/L U 0.05 0.025 EPA 353.2 37189335314321001 Total Inflow - 45/25/2017

PO43- 0.17 mg/L 0.004 0.0038 EPA 365.1 37119935314321002 Outflow - 45/25/2017

PO43- 0.0038 mg/L U 0.004 0.0038 EPA 365.1 37119935314321001 Total Inflow - 45/25/2017

TKN 1.8 mg/L 0.5 0.086 EPA 351.2 37272135314321002 Outflow - 45/25/2017
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Sampling Date: Field Sample ID:Lab Sample ID:
QC Batch 
Number:Analytical Method:MDL:PQL:Qualifier:Units:Result:Parameter:

TKN 0.68 mg/L 0.5 0.086 EPA 351.2 37272135314321001 Total Inflow - 45/25/2017

TN 2.2 mg/L 0.5 0.086 TKN+NOx Calculation35314321002 Outflow - 45/25/2017

TN 0.68 mg/L 0.5 0.086 TKN+NOx Calculation35314321001 Total Inflow - 45/25/2017

TON 1.5 mg/L 0.5 0.25 TKN-NH3 Calculation35314321002 Outflow - 45/25/2017

TON 0.67 mg/L 0.5 0.25 TKN-NH3 Calculation35314321001 Total Inflow - 45/25/2017

TP LL 0.25 mg/L 0.004 0.0038 EPA 365.3 37247535314321002 Outflow - 45/25/2017

TP LL 0.017 mg/L 0.004 0.0028 EPA 365.3 37247535314321001 Total Inflow - 45/25/2017

TSS 21.3 mg/L 1 1 SM 2540D 37183335314321002 Outflow - 45/25/2017

TSS 2.2 mg/L 1 1 SM 2540D 37183335314321001 Total Inflow - 45/25/2017

Zn 57.8 ug/L 20 10 EPA 200.7 37225335314321002 Outflow - 45/25/2017

Zn 10 ug/L U 20 10 EPA 200.7 37225335314321001 Total Inflow - 45/25/2017

Sampling Event Number: 5

Cd 0.092 ug/L 0.1 0.05 EPA 200.8 37577735317484001 Inflow 1 -56/12/2017

Cd 0.41 ug/L 0.1 0.05 EPA 200.8 37577735317484002 Inflow 2-5 and 3-56/12/2017

Cd 0.48 ug/L 0.1 0.05 EPA 200.8 37577735317484003 Outflow -56/12/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 37576735317484001 Inflow 1 -56/12/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 37576735317484002 Inflow 2-5 and 3-56/12/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 37576735317484003 Outflow -56/12/2017

Cu 1.1 ug/L 1 0.93 EPA 200.8 37577735317484001 Inflow 1 -56/12/2017

Cu 9.7 ug/L 1 0.93 EPA 200.8 37577735317484002 Inflow 2-5 and 3-56/12/2017

Cu 0.93 ug/L U 1 0.93 EPA 200.8 37577735317484003 Outflow -56/12/2017

NH3 0.02 mg/L U 0.05 0.02 EPA 350.1 37521735317484001 Inflow 1 -56/12/2017

NH3 0.25 mg/L 0.05 0.02 EPA 350.1 37521735317484002 Inflow 2-5 and 3-56/12/2017

NH3 0.02 mg/L U 0.05 0.02 EPA 350.1 37521735317484003 Outflow -56/12/2017

NOX 0.057 mg/L 0.05 0.025 EPA 353.2 3531748435317484001 Inflow 1 -56/12/2017

NOX 1.3 mg/L 0.05 0.025 EPA 353.2 3531748435317484002 Inflow 2-5 and 3-56/12/2017

NOX 0.38 mg/L 0.05 0.025 EPA 353.2 3531748435317484003 Outflow -56/12/2017

PO43- 0.024 mg/L 0.004 0.0038 EPA 365.1 37445735317484001 Inflow 1 -56/12/2017

PO43- 0.042 mg/L 0.004 0.0038 EPA 365.1 37445735317484002 Inflow 2-5 and 3-56/12/2017

PO43- 0.0038 mg/L U 0.004 0.0038 EPA 365.1 37445735317484003 Outflow -56/12/2017

TKN 0.14 mg/L I 0.5 0.086 EPA 351.2 37473235317484001 Inflow 1 -56/12/2017

TKN 2.2 mg/L 0.5 0.086 EPA 351.2 37473235317484002 Inflow 2-5 and 3-56/12/2017

TKN 0.73 mg/L 0.5 0.086 EPA 351.2 37473235317484003 Outflow -56/12/2017
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Sampling Date: Field Sample ID:Lab Sample ID:
QC Batch 
Number:Analytical Method:MDL:PQL:Qualifier:Units:Result:Parameter:

TN 0.2 mg/L I 0.5 0.086 TKN+NOx Calculation35317484001 Inflow 1 -56/12/2017

TN 2.3 mg/L 0.5 0.086 TKN+NOx Calculation35317484002 Inflow 2-5 and 3-56/12/2017

TN 1.1 mg/L 0.5 0.086 TKN+NOx Calculation35317484003 Outflow -56/12/2017

TON 0.25 mg/L U 0.5 0.25 TKN-NH3 Calculation35317484001 Inflow 1 -56/12/2017

TON 1.9 mg/L 0.5 0.25 TKN-NH3 Calculation35317484002 Inflow 2-5 and 3-56/12/2017

TON 0.73 mg/L 0.5 0.25 TKN-NH3 Calculation35317484003 Outflow -56/12/2017

TP LL 0.037 mg/L 0.004 0.0028 EPA 365.3 37479235317484001 Inflow 1 -56/12/2017

TP LL 0.31 mg/L 0.004 0.0028 EPA 365.3 37479235317484002 Inflow 2-5 and 3-56/12/2017

TP LL 0.0094 mg/L 0.004 0.0028 EPA 365.3 37479235317484003 Outflow -56/12/2017

TSS 9.8 mg/L 1 1 SM 2540D 37564935317484001 Inflow 1 -56/12/2017

TSS 103 mg/L 1 1 SM 2540D 37564935317484002 Inflow 2-5 and 3-56/12/2017

TSS 1 mg/L 1 1 SM 2540D 37564935317484003 Outflow -56/12/2017

Zn 10 ug/L U 20 10 EPA 200.7 37576735317484001 Inflow 1 -56/12/2017

Zn 264 ug/L 20 10 EPA 200.7 37576735317484002 Inflow 2-5 and 3-56/12/2017

Zn 10 ug/L U 20 10 EPA 200.7 37576735317484003 Outflow -56/12/2017

Sampling Event Number: 6

Cd 0.05 ug/L U 10 0.05 EPA 200.8 37975735320796001 Inflow 1-66/28/2017

Cd 0.069 ug/L I 0.1 0.05 EPA 200.8 37975735320796002 Inflow 2-66/28/2017

Cd 0.065 ug/L I 0.1 0.05 EPA 200.8 37975735320796003 Inflow 3-66/28/2017

Cd 0.52 ug/L 0.1 0.05 EPA 200.8 37975735320796004 Outflow -66/28/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 37975635320796001 Inflow 1-66/28/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 37975635320796002 Inflow 2-66/28/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 37975635320796003 Inflow 3-66/28/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 37975635320796004 Outflow -66/28/2017

Cu 1.8 ug/L J(M1) 1 0.93 EPA 200.8 37975735320796001 Inflow 1-66/28/2017

Cu 2.1 ug/L 1 0.93 EPA 200.8 37975735320796002 Inflow 2-66/28/2017

Cu 2.9 ug/L 1 0.93 EPA 200.8 37975735320796003 Inflow 3-66/28/2017

Cu 0.93 ug/L U 1 0.93 EPA 200.8 37975735320796004 Outflow -66/28/2017

NH3 0.034 mg/L I 0.05 0.02 EPA 350.1 37924635320796001 Inflow 1-66/28/2017

NH3 0.062 mg/L 0.05 0.02 EPA 350.1 37924635320796002 Inflow 2-66/28/2017

NH3 0.074 mg/L 0.05 0.02 EPA 350.1 37924635320796003 Inflow 3-66/28/2017

NH3 0.02 mg/L U 0.05 0.02 EPA 350.1 37924635320796004 Outflow -66/28/2017

NOX 0.14 mg/L 0.05 0.025 EPA 353.2 37897635320796001 Inflow 1-66/28/2017
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Sampling Date: Field Sample ID:Lab Sample ID:
QC Batch 
Number:Analytical Method:MDL:PQL:Qualifier:Units:Result:Parameter:

NOX 0.27 mg/L 0.05 0.025 EPA 353.2 37897635320796002 Inflow 2-66/28/2017

NOX 0.32 mg/L 0.05 0.025 EPA 353.2 37897635320796003 Inflow 3-66/28/2017

NOX 0.058 mg/L 0.05 0.025 EPA 353.2 37897635320796004 Outflow -66/28/2017

PO43- 0.06 mg/L 0.004 0.0038 EPA 365.1 37798735320796001 Inflow 1-66/28/2017

PO43- 0.12 mg/L 0.004 0.0038 EPA 365.1 37798735320796002 Inflow 2-66/28/2017

PO43- 0.16 mg/L 0.004 0.0038 EPA 365.1 37798735320796003 Inflow 3-66/28/2017

PO43- 0.0038 mg/L U 0.004 0.0038 EPA 365.1 37798735320796004 Outflow -66/28/2017

TKN 0.33 mg/L I 0.5 0.086 EPA 351.2 37880935320796001 Inflow 1-66/28/2017

TKN 0.62 mg/L 0.5 0.086 EPA 351.2 37866635320796002 Inflow 2-66/28/2017

TKN 0.63 mg/L 0.5 0.086 EPA 351.2 37866635320796003 Inflow 3-66/28/2017

TKN 0.71 mg/L 5 0.086 EPA 351.2 37866635320796004 Outflow -66/28/2017

TN 0.47 mg/L I 0.5 0.086 TKN+NOx Calculation35320796001 Inflow 1-66/28/2017

TN 0.9 mg/L 0.5 0.086 TKN+NOx Calculation35320796002 Inflow 2-66/28/2017

TN 0.95 mg/L 0.5 0.086 TKN+NOx Calculation35320796003 Inflow 3-66/28/2017

TN 0.77 mg/L 0.5 0.086 TKN+NOx Calculation35320796004 Outflow -66/28/2017

TP LL 0.12 mg/L 0.004 0.0028 EPA 365.3 37898735320796001 Inflow 1-66/28/2017

TP LL 0.18 mg/L 0.004 0.0028 EPA 365.3 37898735320796002 Inflow 2-66/28/2017

TP LL 0.22 mg/L 0.004 0.0028 EPA 365.3 37898735320796003 Inflow 3-66/28/2017

TP LL 0.018 mg/L J(D6) 0.004 0.0028 EPA 365.3 37907135320796004 Outflow -66/28/2017

TSS 30.6 mg/L 1.4 1.4 SM 2540D 37868335320796001 Inflow 1-66/28/2017

TSS 38.9 mg/L 1.2 1.2 SM 2540D 37868335320796002 Inflow 2-66/28/2017

TSS 36.6 mg/L 1 1 SM 2540D 37868335320796003 Inflow 3-66/28/2017

TSS 2.5 mg/L 1 1 SM 2540D 37868335320796004 Outflow -66/28/2017

Zn 15.5 ug/L I 20 10 EPA 200.7 37975635320796001 Inflow 1-66/28/2017

Zn 55.1 ug/L 20 10 EPA 200.7 37975635320796002 Inflow 2-66/28/2017

Zn 10.2 ug/L I 20 10 EPA 200.7 37975635320796003 Inflow 3-66/28/2017

Zn 10 ug/L U 20 10 EPA 200.7 37975635320796004 Outflow -66/28/2017

Sampling Event Number: 7

Cd 0.099 ug/L I 0.1 0.05 EPA 200.8 38416235325105001 Inflow 1-77/20/2017

Cd 0.16 ug/L 0.1 0.05 EPA 200.8 38416235325105002 Inflow 2-77/20/2017

Cd 0.075 ug/L I 0.1 0.05 EPA 200.8 38416235325105003 Inflow 3-77/20/2017

Cd 1.3 ug/L 0.1 0.05 EPA 200.8 38416235325105004 Outflow - 77/20/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 38416135325105001 Inflow 1-77/20/2017

Page 8 of 14



Sampling Date: Field Sample ID:Lab Sample ID:
QC Batch 
Number:Analytical Method:MDL:PQL:Qualifier:Units:Result:Parameter:

Cr 2.5 ug/L U 5 2.5 EPA 200.7 38416135325105002 Inflow 2-77/20/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 38416135325105003 Inflow 3-77/20/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 38416135325105004 Outflow - 77/20/2017

Cu 1.5 ug/L 1 0.93 EPA 200.8 38416235325105001 Inflow 1-77/20/2017

Cu 6.1 ug/L 1 0.93 EPA 200.8 38416235325105002 Inflow 2-77/20/2017

Cu 3.4 ug/L 1 0.93 EPA 200.8 38416235325105003 Inflow 3-77/20/2017

Cu 1 ug/L 1 0.93 EPA 200.8 38416235325105004 Outflow - 77/20/2017

NH3 0.06 mg/L 0.05 0.02 EPA 350.1 38336335325105001 Inflow 1-77/20/2017

NH3 0.15 mg/L 0.05 0.02 EPA 350.1 38336335325105002 Inflow 2-77/20/2017

NH3 0.14 mg/L 0.05 0.02 EPA 350.1 38336335325105003 Inflow 3-77/20/2017

NH3 0.02 mg/L I 0.05 0.02 EPA 350.1 38336335325105004 Outflow - 77/20/2017

NOX 0.33 mg/L 0.05 0.025 EPA 353.2 38298035325105001 Inflow 1-77/20/2017

NOX 0.46 mg/L 0.05 0.025 EPA 353.2 38298035325105002 Inflow 2-77/20/2017

NOX 0.42 mg/L 0.05 0.025 EPA 353.2 38298035325105003 Inflow 3-77/20/2017

NOX 0.025 mg/L U 0.05 0.025 EPA 353.2 38298035325105004 Outflow - 77/20/2017

PO43- 0.14 mg/L 0.004 0.0038 EPA 365.1 38238535325105001 Inflow 1-77/20/2017

PO43- 0.32 mg/L 0.004 0.0038 EPA 365.1 38238535325105002 Inflow 2-77/20/2017

PO43- 0.43 mg/L 0.004 0.0038 EPA 365.1 38238535325105003 Inflow 3-77/20/2017

PO43- 0.0038 mg/L U 0.004 0.0038 EPA 365.1 38238535325105004 Outflow - 77/20/2017

TKN 0.44 mg/L I 0.5 0.086 EPA 351.2 38321435325105001 Inflow 1-77/20/2017

TKN 1.1 mg/L 0.5 0.086 EPA 351.2 38321435325105002 Inflow 2-77/20/2017

TKN 0.99 mg/L 0.5 0.086 EPA 351.2 38321435325105003 Inflow 3-77/20/2017

TKN 0.7 mg/L 0.5 0.086 EPA 351.2 38321435325105004 Outflow - 77/20/2017

TN 0.77 mg/L 0.5 0.086 TKN+NOx Calculation35325105001 Inflow 1-77/20/2017

TN 1.6 mg/L 0.5 0.086 TKN+NOx Calculation35325105002 Inflow 2-77/20/2017

TN 1.4 mg/L 0.5 0.086 TKN+NOx Calculation35325105003 Inflow 3-77/20/2017

TN 0.71 mg/L 0.5 0.086 TKN+NOx Calculation35325105004 Outflow - 77/20/2017

TON 0.38 mg/L I 0.5 0.25 TKN-NH3 Calculation35325105001 Inflow 1-77/20/2017

TON 0.96 mg/L 0.5 0.25 TKN-NH3 Calculation35325105002 Inflow 2-77/20/2017

TON 0.85 mg/L 0.5 0.25 TKN-NH3 Calculation35325105003 Inflow 3-77/20/2017

TON 0.68 mg/L 0.5 0.25 TKN-NH3 Calculation35325105004 Outflow - 77/20/2017

TP LL 0.18 mg/L 0.004 0.0028 EPA 365.3 38267035325105001 Inflow 1-77/20/2017

TP LL 0.4 mg/L 0.004 0.0028 EPA 365.3 38267035325105002 Inflow 2-77/20/2017
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Sampling Date: Field Sample ID:Lab Sample ID:
QC Batch 
Number:Analytical Method:MDL:PQL:Qualifier:Units:Result:Parameter:

TP LL 0.48 mg/L 0.004 0.0028 EPA 365.3 38267035325105003 Inflow 3-77/20/2017

TP LL 0.0095 mg/L 0.004 0.0028 EPA 365.3 38267035325105004 Outflow - 77/20/2017

TSS 26.8 mg/L 1 1 SM 2540D 38299035325105001 Inflow 1-77/20/2017

TSS 50.1 mg/L 1 1 SM 2540D 38299035325105002 Inflow 2-77/20/2017

TSS 35.5 mg/L 1 1 SM 2540D 38299035325105003 Inflow 3-77/20/2017

TSS 1.5 mg/L 1 1 SM 2540D 38299035325105004 Outflow - 77/20/2017

Zn 10 ug/L U 20 10 EPA 200.7 38416135325105001 Inflow 1-77/20/2017

Zn 67.9 ug/L 20 10 EPA 200.7 38416135325105002 Inflow 2-77/20/2017

Zn 10 ug/L U 20 10 EPA 200.7 38416135325105003 Inflow 3-77/20/2017

Zn 10 ug/L U 20 10 EPA 200.7 38416135325105004 Outflow - 77/20/2017

Sampling Event Number: 8

Cd 0.05 ug/L U 0.1 0.05 EPA 200.8 38755735328309001 Inflow 1-88/4/2017

Cd 0.05 ug/L U 0.1 0.05 EPA 200.8 38755735328309002 Inflow 2-88/4/2017

Cd 0.15 ug/L 0.1 0.05 EPA 200.8 38755735328309003 Inflow 3-88/4/2017

Cd 0.05 ug/L U 0.1 0.05 EPA 200.8 38755735328309004 Outflow -88/4/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 38755435328309001 Inflow 1-88/4/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 38755435328309002 Inflow 2-88/4/2017

Cr 2.5 ug/L U 5 5 EPA 200.7 38755435328309003 Inflow 3-88/4/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 38755435328309004 Outflow -88/4/2017

Cu 1.2 ug/L 1 0.93 EPA 200.8 38755735328309001 Inflow 1-88/4/2017

Cu 2.1 ug/L 1 0.93 EPA 200.8 38755735328309002 Inflow 2-88/4/2017

Cu 3.3 ug/L 1 0.93 EPA 200.8 38755735328309003 Inflow 3-88/4/2017

Cu 0.93 ug/L U 1 0.93 EPA 200.8 38755735328309004 Outflow -88/4/2017

NH3 0.02 mg/L U 0.05 0.02 EPA 350.1 38656835328309001 Inflow 1-88/4/2017

NH3 0.099 mg/L 0.05 0.02 EPA 350.1 38656835328309002 Inflow 2-88/4/2017

NH3 0.078 mg/L 0.05 0.02 EPA 350.1 38656835328309003 Inflow 3-88/4/2017

NH3 0.02 mg/L U 0.05 0.02 EPA 350.1 38656835328309004 Outflow -88/4/2017

NOX 0.13 mg/L 0.05 0.025 EPA 353.2 38598635328309001 Inflow 1-88/4/2017

NOX 0.33 mg/L 0.05 0.025 EPA 353.2 38598635328309002 Inflow 2-88/4/2017

NOX 0.21 mg/L 0.05 0.025 EPA 353.2 38598635328309003 Inflow 3-88/4/2017

NOX 0.025 mg/L U 0.05 0.025 EPA 353.2 38598635328309004 Outflow -88/4/2017

PO43- 0.037 mg/L 0.004 0.0038 EPA 365.1 38555435328309001 Inflow 1-88/4/2017

PO43- 0.13 mg/L 0.004 0.0038 EPA 365.1 38555435328309002 Inflow 2-88/4/2017
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Sampling Date: Field Sample ID:Lab Sample ID:
QC Batch 
Number:Analytical Method:MDL:PQL:Qualifier:Units:Result:Parameter:

PO43- 0.053 mg/L 0.004 0.0038 EPA 365.1 38555435328309003 Inflow 3-88/4/2017

PO43- 0.007 mg/L 0.004 0.0038 EPA 365.1 38555435328309004 Outflow -88/4/2017

TKN 0.39 mg/L I 0.5 0.086 EPA 351.2 38594235328309001 Inflow 1-88/4/2017

TKN 0.66 mg/L 0.5 0.086 EPA 351.2 38594235328309002 Inflow 2-88/4/2017

TKN 1.1 mg/L 0.5 0.086 EPA 351.2 38594235328309003 Inflow 3-88/4/2017

TKN 1.4 mg/L 0.5 0.086 EPA 351.2 38597335328309004 Outflow -88/4/2017

TN 0.52 mg/L 0.5 0.086 TKN+NOx Calculation35328309001 Inflow 1-88/4/2017

TN 0.99 mg/L 0.5 0.086 TKN+NOx Calculation35328309002 Inflow 2-88/4/2017

TN 1.3 mg/L 0.5 0.086 TKN+NOx Calculation35328309003 Inflow 3-88/4/2017

TN 1.4 mg/L 0.5 0.086 TKN+NOx Calculation35328309004 Outflow -88/4/2017

TON 0.38 mg/L I 0.5 0.25 TKN-NH3 Calculation35328309001 Inflow 1-88/4/2017

TON 0.56 mg/L 0.5 0.25 TKN-NH3 Calculation35328309002 Inflow 2-88/4/2017

TON 1 mg/L 0.5 0.25 TKN-NH3 Calculation35328309003 Inflow 3-88/4/2017

TON 1.4 mg/L 0.5 0.25 TKN-NH3 Calculation35328309004 Outflow -88/4/2017

TP LL 0.16 mg/L 0.004 0.0028 EPA 365.3 38570035328309001 Inflow 1-88/4/2017

TP LL 0.16 mg/L 0.004 0.0028 EPA 365.3 38570035328309002 Inflow 2-88/4/2017

TP LL 0.14 mg/L 0.004 0.0028 EPA 365.3 38570035328309003 Inflow 3-88/4/2017

TP LL 0.029 mg/L 0.004 0.0028 EPA 365.3 38570035328309004 Outflow -88/4/2017

TSS 15.8 mg/L 1 1 SM 2540D 38624935328309001 Inflow 1-88/4/2017

TSS 5.8 mg/L 1 1 SM 2540D 38624935328309002 Inflow 2-88/4/2017

TSS 32.9 mg/L 2.2 2.2 SM 2540D 38624935328309003 Inflow 3-88/4/2017

TSS 153 mg/L 33.3 33.3 SM 2540D 38624935328309004 Outflow -88/4/2017

Zn 10 ug/L U 20 10 EPA 200.7 38755435328309001 Inflow 1-88/4/2017

Zn 27.6 ug/L 20 10 EPA 200.7 38755435328309002 Inflow 2-88/4/2017

Zn 38.5 ug/L 20 10 EPA 200.7 38755435328309003 Inflow 3-88/4/2017

Zn 10 ug/L U 20 10 EPA 200.7 38755435328309004 Outflow -88/4/2017

Sampling Event Number: 9

Cd 0.3 ug/L 0.01 0.05 EPA 200.8 38857035330081001 Inflow 1 -98/13/2017

Cd 0.069 ug/L I 0.1 0.05 EPA 200.8 38857035330081002 Inflow 2 -98/13/2017

Cd 0.14 ug/L 0.1 0.05 EPA 200.8 38857035330081003 Inflow 3 -98/13/2017

Cd 1.1 ug/L 0.1 0.05 EPA 200.8 38857035330081004 Outflow -98/13/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 38856935330081001 Inflow 1 -98/13/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 38856935330081002 Inflow 2 -98/13/2017
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Sampling Date: Field Sample ID:Lab Sample ID:
QC Batch 
Number:Analytical Method:MDL:PQL:Qualifier:Units:Result:Parameter:

Cr 2.5 ug/L U 5 2.5 EPA 200.7 38856935330081003 Inflow 3 -98/13/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 38856935330081004 Outflow -98/13/2017

Cu 2.8 ug/L 1 0.93 EPA 200.8 38857035330081001 Inflow 1 -98/13/2017

Cu 2.9 ug/L 1 0.93 EPA 200.8 38857035330081002 Inflow 2 -98/13/2017

Cu 2.2 ug/L 0 0.93 EPA 200.8 38857035330081003 Inflow 3 -98/13/2017

Cu 0.93 ug/L U 1 0.93 EPA 200.8 38857035330081004 Outflow -98/13/2017

NH3 0.031 mg/L I 0.05 0.02 EPA 350.1 38763535330081001 Inflow 1 -98/13/2017

NH3 0.093 mg/L 0.05 0.02 EPA 350.1 38763535330081002 Inflow 2 -98/13/2017

NH3 0.31 mg/L 0.05 0.02 EPA 350.1 38763535330081003 Inflow 3 -98/13/2017

NH3 0.02 mg/L U 0.05 0.02 EPA 350.1 38763535330081004 Outflow -98/13/2017

NOX 0.27 mg/L 0.05 0.025 EPA 353.2 38772535330081001 Inflow 1 -98/13/2017

NOX 0.19 mg/L 0.05 0.025 EPA 353.2 38772535330081002 Inflow 2 -98/13/2017

NOX 0.16 mg/L 0.05 0.025 EPA 353.2 38772535330081003 Inflow 3 -98/13/2017

NOX 0.025 mg/L 0.05 0.025 EPA 353.2 38772535330081004 Outflow -98/13/2017

PO43- 0.14 mg/L Q 0.004 0.0038 EPA 365.1 38747035330081001 Inflow 1 -98/13/2017

PO43- 0.099 mg/L Q 0.004 0.0038 EPA 365.1 38747035330081002 Inflow 2 -98/13/2017

PO43- 0.12 mg/L 0.004 0.0038 EPA 365.1 38747035330081003 Inflow 3 -98/13/2017

PO43- 0.0038 mg/L U 0.004 0.0038 EPA 365.1 38747035330081004 Outflow -98/13/2017

TKN 0.72 mg/L 0.5 0.086 EPA 351.2 38770035330081001 Inflow 1 -98/13/2017

TKN 0.9 mg/L 0.5 0.086 EPA 351.2 38770035330081002 Inflow 2 -98/13/2017

TKN 1.3 mg/L 0.5 0.086 EPA 351.2 38770035330081003 Inflow 3 -98/13/2017

TKN 0.77 mg/L 0.5 0.086 EPA 351.2 38770035330081004 Outflow -98/13/2017

TN 0.98 mg/L 0.5 0.086 TKN+NOx Calculation35330081001 Inflow 1 -98/13/2017

TN 1.1 mg/L 0.5 0.086 TKN+NOx Calculation35330081002 Inflow 2 -98/13/2017

TN 1.5 mg/L 0.5 0.086 TKN+NOx Calculation35330081003 Inflow 3 -98/13/2017

TN 0.79 mg/L 0.5 0.086 TKN+NOx Calculation35330081004 Outflow -98/13/2017

TON 0.68 mg/L 0.5 0.25 TKN-NH3 Calculation35330081001 Inflow 1 -98/13/2017

TON 0.8 mg/L 0.5 0.25 TKN-NH3 Calculation35330081002 Inflow 2 -98/13/2017

TON 1 mg/L 0.5 0.25 TKN-NH3 Calculation35330081003 Inflow 3 -98/13/2017

TON 0.77 mg/L 0.5 0.25 TKN-NH3 Calculation35330081004 Outflow -98/13/2017

TP LL 0.16 mg/L 0.004 0.0028 EPA 365.3 38797435330081001 Inflow 1 -98/13/2017

TP LL 0.14 mg/L 0.004 0.0028 EPA 365.3 38797435330081002 Inflow 2 -98/13/2017

TP LL 0.2 mg/L 0.004 0.0028 EPA 365.3 38797435330081003 Inflow 3 -98/13/2017
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Sampling Date: Field Sample ID:Lab Sample ID:
QC Batch 
Number:Analytical Method:MDL:PQL:Qualifier:Units:Result:Parameter:

TP LL 0.012 mg/L 0.004 0.0028 EPA 365.3 38797435330081004 Outflow -98/13/2017

TSS 3.7 mg/L 1 1 SM 2540D 38796335330081001 Inflow 1 -98/13/2017

TSS 61.8 mg/L 1 1 SM 2540D 38796335330081002 Inflow 2 -98/13/2017

TSS 6.3 mg/L 1 1 SM 2540D 38796335330081003 Inflow 3 -98/13/2017

TSS 6.5 mg/L 1 1 SM 2540D 38796335330081004 Outflow -98/13/2017

Zn 10.7 ug/L I 20 10 EPA 200.7 38856935330081001 Inflow 1 -98/13/2017

Zn 97.7 ug/L 20 10 EPA 200.7 38856935330081002 Inflow 2 -98/13/2017

Zn 10 ug/L U 20 10 EPA 200.7 38856935330081003 Inflow 3 -98/13/2017

Zn 10 ug/L U 20 10 EPA 200.7 38856935330081004 Outflow -98/13/2017

Sampling Event Number: 10

Ar 5 ug/L U, 1p 10 5 EPA 200.7 39556235337247001 Inflow 1- 109/22/2017

Cd 0.15 ug/L 0.1 0.05 EPA 200.8 39556435337247001 Inflow 1- 109/22/2017

Cd 0.46 ug/L 0.1 0.05 EPA 200.8 39556435337247002 Inflow 2- 109/22/2017

Cd 1.2 ug/L 0.1 0.05 EPA 200.8 39556435337247003 Inflow 3 - 109/22/2017

Cd 0.13 ug/L 0.1 0.05 EPA 200.8 39556435337247004 Outflow - 109/22/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 39556235337247001 Inflow 1- 109/22/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 39556235337247002 Inflow 2- 109/22/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 39556235337247003 Inflow 3 - 109/22/2017

Cr 2.5 ug/L U 5 2.5 EPA 200.7 39556235337247004 Outflow - 109/22/2017

Cu 3 ug/L 1 0.93 EPA 200.8 39556435337247001 Inflow 1- 109/22/2017

Cu 3.7 ug/L 1 0.93 EPA 200.8 39556435337247002 Inflow 2- 109/22/2017

Cu 3.6 ug/L 1 0.93 EPA 200.8 39556435337247003 Inflow 3 - 109/22/2017

Cu 0.93 ug/L U 1 0.93 EPA 200.8 39556435337247004 Outflow - 109/22/2017

Na 21800 ug/L 1p 1000 500 EPA 200.7 39556235337247001 Inflow 1- 109/22/2017

NH3 0.02 mg/L U 0.05 0.02 EPA 350.1 39542235337247001 Inflow 1- 109/22/2017

NH3 0.17 mg/L 0.05 0.02 EPA 350.1 39542235337247002 Inflow 2- 109/22/2017

NH3 0.086 mg/L 0.05 0.02 EPA 350.1 39660435337247003 Inflow 3 - 109/22/2017

NH3 0.02 mg/L U 0.05 0.02 EPA 350.1 39542235337247004 Outflow - 109/22/2017

NOX 0.32 mg/L 0.05 0.025 EPA 353.2 39627635337247001 Inflow 1- 109/22/2017

NOX 0.17 mg/L 0.05 0.025 EPA 353.2 39627635337247002 Inflow 2- 109/22/2017

NOX 0.025 mg/L U 0.05 0.25 EPA 353.2 39627635337247003 Inflow 3 - 109/22/2017

NOX 0.025 mg/L U 0.05 0.025 EPA 353.2 39627635337247004 Outflow - 109/22/2017

PO43- 0.07 mg/L J(M1) 0.004 0.0038 EPA 365.1 39446635337247001 Inflow 1- 109/22/2017
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Sampling Date: Field Sample ID:Lab Sample ID:
QC Batch 
Number:Analytical Method:MDL:PQL:Qualifier:Units:Result:Parameter:

PO43- 0.077 mg/L 0.004 0.0038 EPA 365.1 39446635337247002 Inflow 2- 109/22/2017

PO43- 0.057 mg/L 0.004 0.0038 EPA 365.1 39446635337247003 Inflow 3 - 109/22/2017

PO43- 0.0063 mg/L 0.004 0.0038 EPA 365.1 39446635337247004 Outflow - 109/22/2017

TKN 0.88 mg/L 0.5 0.086 EPA 351.2 39607335337247001 Inflow 1- 109/22/2017

TKN 1.6 mg/L 0.5 0.086 EPA 351.2 39607335337247002 Inflow 2- 109/22/2017

TKN 1.7 mg/L 0.5 0.086 EPA 351.2 39607335337247003 Inflow 3 - 109/22/2017

TKN 0.87 mg/L 0.5 0.086 EPA 351.2 39607335337247004 Outflow - 109/22/2017

TN 1.2 mg/L 0.5 0.086 TKN+NOx Calculation35337247001 Inflow 1- 109/22/2017

TN 1.8 mg/L 0.5 0.086 TKN+NOx Calculation35337247002 Inflow 2- 109/22/2017

TN 1.7 mg/L 0.5 0.086 TKN+NOx Calculation35337247003 Inflow 3 - 109/22/2017

TN 0.88 mg/L 0.5 0.086 TKN+NOx Calculation35337247004 Outflow - 109/22/2017

TON 0.88 mg/L 0.5 0.25 TKN-NH3 Calculation35337247001 Inflow 1- 109/22/2017

TON 1.4 mg/L 0.5 0.25 TKN-NH3 Calculation35337247002 Inflow 2- 109/22/2017

TON 1.6 mg/L 0.5 0.25 TKN-NH3 Calculation35337247003 Inflow 3 - 109/22/2017

TON 0.86 mg/L 0.5 0.25 TKN-NH3 Calculation35337247004 Outflow - 109/22/2017

TP LL 0.11 mg/L 0.004 0.0028 EPA 365.3 39653835337247001 Inflow 1- 109/22/2017

TP LL 0.23 mg/L 0.004 0.0028 EPA 365.3 39653835337247002 Inflow 2- 109/22/2017

TP LL 0.13 mg/L 0.004 0.0028 EPA 365.3 39653835337247003 Inflow 3 - 109/22/2017

TP LL 0.021 mg/L 0.004 0.0028 EPA 365.3 39653835337247004 Outflow - 109/22/2017

TSS 13 mg/L 2 2 SM 2540D 39528735337247001 Inflow 1- 109/22/2017

TSS 37 mg/L 2 2 SM 2540D 39528735337247002 Inflow 2- 109/22/2017

TSS 3.6 mg/L 1 1 SM 2540D 39528735337247003 Inflow 3 - 109/22/2017

TSS 4.6 mg/L 1.2 1.2 SM 2540D 39528735337247004 Outflow - 109/22/2017

Zn 24.9 ug/L 20 10 EPA 200.7 39556235337247001 Inflow 1- 109/22/2017

Zn 80.5 ug/L 20 10 EPA 200.7 39556235337247002 Inflow 2- 109/22/2017

Zn 25.9 ug/L 20 10 EPA 200.7 39556235337247003 Inflow 3 - 109/22/2017

Zn 10 ug/L U 20 10 EPA 200.7 39556235337247004 Outflow - 109/22/2017
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Appendix E: Boxplots of Outliers by 
Parameter for Outflow Samples and 
Percent Change  

 

  



Boxplots of Outliers for Outflow Concentration Data and Percent Change 

(Outflow – Inflow) by Parameter for the Huntington Monitoring Program 
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Appendix F: Reduction Efficiency by Event  

  



Reduction Efficiency Report
Friday, November 3, 2017

2:13:41 PM

Sampling 
Event:

Inflow: Outflow: Removal 
(Inflow-

Reduction 
Efficiency (%):

Units:Parameter:

1 81.98260.37770.0830.4607ug/LCadmium

1 7.40740.22.52.7ug/LChromium

1 93.195112.73670.9313.6667ug/LCopper

1 90.16390.18330.020.2033mg/LNitrogen, Ammonia

1 000.020.02mg/LNitrogen, Nitrite

1 91.54930.21670.020.2367mg/LNitrogen, Nitrate

1 91.54930.21670.020.2367mg/LNitrogen, NO2 plus NO3

1 97.47060.16570.00430.17mg/LOrthophosphate as P

1 15.68630.160.861.02mg/LTotal Kjeldahl Nitrogen

1 31.31580.39670.871.2667mg/LTotal Nitrogen

1 -4.0323-0.03330.860.8267mg/LTotal Organic Nitrogen

1 75.27030.18570.0610.2467mg/LPhosphorus, Total (as P) LL

1 52.340412.311.223.5mg/LTotal Suspended Solids

1 74.958329.93331039.9333ug/LZinc

2 -749.8294-0.73230.830.0977ug/LCadmium

2 002.52.5ug/LChromium

2 50.48541.73331.73.4333ug/LCopper

2 31.81820.04670.10.1467mg/LNitrogen, Ammonia

2 950.2280.0120.24mg/LNitrogen, NO2 plus NO3

2 97.31340.21730.0060.2233mg/LOrthophosphate as P

2 -35.3261-0.21670.830.6133mg/LTotal Kjeldahl Nitrogen

2 1.17650.010.840.85mg/LTotal Nitrogen

2 68.8750.18370.0830.2667mg/LPhosphorus, Total (as P) LL

2 21.92567.666727.334.9667mg/LTotal Suspended Solids

2 50.576610.23331020.2333ug/LZinc

3 -288.601-0.18570.250.0643ug/LCadmium

3 002.52.5ug/LChromium

3 81.53854.240.965.2ug/LCopper

3 93.80.4690.0310.5mg/LNitrogen, Ammonia

3 95.58820.54170.0250.5667mg/LNitrogen, NO2 plus NO3

3 98.37350.27220.00450.2767mg/LOrthophosphate as P
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Sampling 
Event:

Inflow: Outflow: Removal 
(Inflow-

Reduction 
Efficiency (%):

Units:Parameter:

3 28.81360.56671.41.9667mg/LTotal Kjeldahl Nitrogen

3 441.11.42.5mg/LTotal Nitrogen

3 77.56760.2870.0830.37mg/LPhosphorus, Total (as P) LL

3 67.045547.223.270.4mg/LTotal Suspended Solids

3 69.758123.06671033.0667ug/LZinc

4 16.1290.050.260.31ug/LCadmium

4 002.52.5ug/LChromium

4 -792.4731-7.378.30.93ug/LCopper

4 -1300-0.260.280.02mg/LNitrogen, Ammonia

4 -1660-0.4150.440.025mg/LNitrogen, NO2 plus NO3

4 -4373.6842-0.16620.170.0038mg/LOrthophosphate as P

4 -164.7059-1.121.80.68mg/LTotal Kjeldahl Nitrogen

4 -223.5294-1.522.20.68mg/LTotal Nitrogen

4 -123.8806-0.831.50.67mg/LTotal Organic Nitrogen

4 -1370.5882-0.2330.250.017mg/LPhosphorus, Total (as P) LL

4 -868.1818-19.121.32.2mg/LTotal Suspended Solids

4 -478-47.857.810ug/LZinc

5 -91.2351-0.2290.480.251ug/LCadmium

5 002.52.5ug/LChromium

5 82.77784.470.935.4ug/LCopper

5 85.18520.1150.020.135mg/LNitrogen, Ammonia

5 43.99410.29850.380.6785mg/LNitrogen, NO2 plus NO3

5 88.48480.02920.00380.033mg/LOrthophosphate as P

5 37.60680.440.731.17mg/LTotal Kjeldahl Nitrogen

5 120.151.11.25mg/LTotal Nitrogen

5 32.0930.3450.731.075mg/LTotal Organic Nitrogen

5 94.58210.16410.00940.1735mg/LPhosphorus, Total (as P) LL

5 98.22755.4156.4mg/LTotal Suspended Solids

5 92.700712710137ug/LZinc

6 -747.8261-0.45870.520.0613ug/LCadmium

6 002.52.5ug/LChromium

6 58.97061.33670.932.2667ug/LCopper

6 64.70590.03670.020.0567mg/LNitrogen, Ammonia
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Sampling 
Event:

Inflow: Outflow: Removal 
(Inflow-

Reduction 
Efficiency (%):

Units:Parameter:

6 76.16440.18530.0580.2433mg/LNitrogen, NO2 plus NO3

6 96.64710.10950.00380.1133mg/LOrthophosphate as P

6 -34.8101-0.18330.710.5267mg/LTotal Kjeldahl Nitrogen

6 0.4310.00330.770.7733mg/LTotal Nitrogen

6 89.61540.15530.0180.1733mg/LPhosphorus, Total (as P) LL

6 92.931232.86672.535.3667mg/LTotal Suspended Solids

6 62.871316.93331026.9333ug/LZinc

7 -1067.6647-1.18871.30.1113ug/LCadmium

7 002.52.5ug/LChromium

7 72.72732.666713.6667ug/LCopper

7 82.85710.09670.020.1167mg/LNitrogen, Ammonia

7 93.80170.37830.0250.4033mg/LNitrogen, NO2 plus NO3

7 98.71910.29290.00380.2967mg/LOrthophosphate as P

7 16.9960.14330.70.8433mg/LTotal Kjeldahl Nitrogen

7 43.50130.54670.711.2567mg/LTotal Nitrogen

7 6.84930.050.680.73mg/LTotal Organic Nitrogen

7 97.31130.34380.00950.3533mg/LPhosphorus, Total (as P) LL

7 95.996435.96671.537.4667mg/LTotal Suspended Solids

7 65.870319.31029.3ug/LZinc

8 400.03330.050.0833ug/LCadmium

8 002.52.5ug/LChromium

8 57.72731.270.932.2ug/LCopper

8 69.54310.04570.020.0657mg/LNitrogen, Ammonia

8 88.8060.19830.0250.2233mg/LNitrogen, NO2 plus NO3

8 90.45450.06630.0070.0733mg/LOrthophosphate as P

8 -95.3488-0.68331.40.7167mg/LTotal Kjeldahl Nitrogen

8 -49.4662-0.46331.40.9367mg/LTotal Nitrogen

8 -116.4948-0.75331.40.6467mg/LTotal Organic Nitrogen

8 81.0870.12430.0290.1533mg/LPhosphorus, Total (as P) LL

8 -742.2018-134.833315318.1667mg/LTotal Suspended Solids

8 60.578215.36671025.3667ug/LZinc

9 -548.3301-0.93031.10.1697ug/LCadmium

9 002.52.5ug/LChromium
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Sampling 
Event:

Inflow: Outflow: Removal 
(Inflow-

Reduction 
Efficiency (%):

Units:Parameter:

9 64.68351.70330.932.6333ug/LCopper

9 86.17510.12470.020.1447mg/LNitrogen, Ammonia

9 87.90320.18170.0250.2067mg/LNitrogen, NO2 plus NO3

9 96.82450.11590.00380.1197mg/LOrthophosphate as P

9 20.89040.20330.770.9733mg/LTotal Kjeldahl Nitrogen

9 33.79890.40330.791.1933mg/LTotal Nitrogen

9 6.85480.05670.770.8267mg/LTotal Organic Nitrogen

9 92.80.15470.0120.1667mg/LPhosphorus, Total (as P) LL

9 72.841217.43336.523.9333mg/LTotal Suspended Solids

9 74.662229.46671039.4667ug/LZinc

10 5ug/LArsenic

10 78.4530.47330.130.6033ug/LCadmium

10 002.52.5ug/LChromium

10 72.91262.50330.933.4333ug/LCopper

10 21800ug/LSodium

10 78.26090.0720.020.092mg/LNitrogen, Ammonia

10 85.43690.14670.0250.1717mg/LNitrogen, NO2 plus NO3

10 90.73530.06170.00630.068mg/LOrthophosphate as P

10 37.55980.52330.871.3933mg/LTotal Kjeldahl Nitrogen

10 43.82980.68670.881.5667mg/LTotal Nitrogen

10 33.50520.43330.861.2933mg/LTotal Organic Nitrogen

10 86.59570.13570.0210.1567mg/LPhosphorus, Total (as P) LL

10 74.253713.26674.617.8667mg/LTotal Suspended Solids

10 77.151633.76671043.7667ug/LZinc
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Appendix G: QA/QC Forms  
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