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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 Lockhart-Smith Regional Stormwater Facility (RSF).  This facility 

was constructed by the County, with cooperative funding from the Florida Department of 

Environmental Protection (FDEP) and the St. Johns River Water Management District 

(SJRWMD) to reduce pollutant loadings discharging from the Lockhart-Smith Canal into the 

Middle St. Johns River Basin.  This facility is designed to reduce pollutant loadings from a 

watershed area of approximately 2,801 acres located east and south of the project site, much of 

which currently has no existing stormwater treatment facilities.  The Lockhart-Smith RSF 

consists of an on-line shallow vegetated wetland system which intersects the canal and provides 

nutrient load reductions and volumetric water losses.   

 

 

1.1   Impaired Waters Designation 

 

 Section 301(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.  The Lockhart-Smith Canal, also referred to as the Smith Canal 

(WIBID 2962) has been designated as an “impaired water” due to low dissolved oxygen 

concentrations thought to be caused by elevated nutrients, with phosphorus considered to be the 

causative pollutant.  The Lockhart-Smith Canal is included on the Verified List of Impaired 

Waters for the Middle St. Johns River Basin that was adopted by secretarial order on May 19, 

2009.  A final TMDL report outlining the dissolved oxygen TMDL for the Lockhart-Smith Canal 

was issued by FDEP in September 2009.  The Lockhart-Smith RSF was constructed to assist in 

reducing nutrient loadings within the Middle St. Johns River Basin and to improve the existing 

conditions of low dissolved oxygen. 

 

 

1.2   Project Description 

 

 A general location map for the Lockhart-Smith RSF is given on Figure 1-1.  The project 

site is located in northwest Seminole County.  A vicinity map for the Lockhart-Smith RSF site is 

given on Figure 1-2.  The Lockhart-Smith Canal system is approximately 6 miles in length, and 

discharges into the St. Johns River approximately 1.4 miles downstream of the outlet from Lake 

Monroe.  The Smith Canal watershed includes portions of the cities of Sanford and Lake Mary 

and includes residential areas, commercial areas, agricultural, and sparse patches of wetlands and 

forested land. 
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Project Site

 
Figure 1-1.   General Location Map for the Lockhart-Smith RSF. 

 

Lake Monroe

Project Site

Lockhart-Smith Site

Lockhart-Smith

Canal

 
Figure 1-2.   Vicinity Map for the Lockhart-Smith RSF. 

(Lockhart-Smith Canal shown in blue) 
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 The Lockhart-Smith Canal was constructed in 1929 and is typically characterized by well 

defined earthen channels with varying degrees of vegetated cover.  In areas east of I-4, the 

Lockhart-Smith Canal is generally an open water channel, with moderate flow rates and heavily 

vegetated and/or tree-lined banks.  In areas west of I-4, the slopes of the canal are generally 

steep, with both banks heavily vegetated and overgrown. 

 

 During the 1960s, a 39-acre borrow pit was constructed approximately 400 ft west of I-4 

to provide fill for construction of the roadway.  An overview of the borrow pit site is given on 

Figure 1-3.  The Lockhart-Smith Canal bisects the borrow pit site in a southeast-northwest 

direction.  A defined channel for the canal was maintained through the borrow pit site, although 

the site was subject to flooding during high elevation conditions within the canal.   

 

Borrow Pit Site

Lockhart-Smith Site

 
Figure 1-3.  Overview of Borrow Pit Site. 

 

 

 

 During 2004, a design was developed by Camp Dresser & McKee, Inc. (CDM) to convert 

the existing 39-acre borrow pit site into a regional wetland treatment system for the Lockhart-

Smith Canal.  The proposed improvements consisted of construction of two control structures, 

perimeter berms to provide for water containment and for maintenance purposes, as well as two 

internal finger berms to maximize the flow path within the treatment area.  According to CDM 

(2004), the drainage basin area for the Lockhart-Smith Canal which drains to the borrow pit site 

is approximately 2,800 acres. 
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 A summary of general drainage patterns for the Lockhart-Smith RSF is given on Figure 
1-4.  Inflow enters the treatment system on the southeast corner through the existing Lockhart-
Smith Canal.  A 1.2-acre open water sump area is provided to allow settling of larger particles.  
The inflow is then directed in a meandering path through the wetland area before discharging 
back into the Lockhart-Smith Canal on the northwest corner of the site.  A significant additional 
inflow into the system also occurs along the west side of the treatment area from a residential 
community located west of North Oregon Street, as well as roadside drainage from the roadway 
itself.  Three smaller inflows occur into the treatment system on the southwest and northern sides 
of the treatment area. 
 

 
Figure 1-4.   General Drainage Patterns in the Lockhart-Smith RSF. 

 
 
 According to CDM, the Lockhart-Smith Canal sub-basin (Basin 02-03) contains 
approximately 4,676 acres.  The portion of the sub-basin which is tributary to the Lockhart-
Smith RSF consists of approximately 2,800 acres.  A summary of land use characteristics within 
portions of the Lockhart-Smith drainage basin which are tributary to the RSF site is given in 
Table 1-1 (CDM, 2004).  According to the land use summary provided in Table 1-1, the 
dominant land use within the contributing drainage basin area is upland forest (17.6%), followed 
by shrub and brushland (17.0%), roads and highways (12.6%), agriculture (10.2%), medium-
density residential (7.5%), commercial (6.0%), and low-density residential (5.6%).  Each of the 
remaining listed land use categories occupies 5% or less of the total tributary area. 
 
 However, the Final TMDL Report for the Smith Canal developed by FDEP lists the total 
watershed area as 9,993 acres which includes areas both west and east of I-4.  The FDEP basin 
area includes Sub-basins 02-03 and 02-08, while the CDM watershed only includes Sub-basin 
02-03.  Based on the Lockhart-Smith Canal watershed area defined by FDEP, the area 
contributing to the RSF site is approximately 6,500 acres. 
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TABLE  1-1 

 

EXISTING  LAND  USE  AND  COVERAGES  FOR  THE 

 TRIBUTARY  AREA  FOR  THE  LOCKHART-SMITH  RSF 

(CDM, 2004) 

 
FLUCCS  CODE  AND 

LAND  USE  DESCRIPTION 

AREA 

(acres) 

PERCENT  COVERAGE 

(%) 

110 Low-Density Residential 157.81 5.63 

120 Medium-Density Residential 208.84 7.45 

132 Mobile Home Units (high-density) 14.90 0.53 

133 Multiple Dwelling Units (low-rise) 11.75 0.42 

140 Commercial 168.49 6.01 

143 Professional Services 2.04 0.07 

148 Cemetery 8.07 0.29 

150 Industrial 86.97 3.10 

160 Extractive 7.42 0.26 

171 Educational Facilities 10.89 0.39 

172 Religious Facility 9.13 0.33 

180 Recreational 38.28 1.37 

200 Agriculture 285.02 10.17 

320 Shrub and Brushland 476.77 17.02 

400 Upland Forest 492.36 17.57 

500 Waterbodies 121.83 4.35 

600 Wetlands 295.47 10.55 

800 Transportation 13.05 0.47 

812 Railroad 24.19 0.86 

814 Roads/Highways 351.66 12.55 

830 Utility 16.69 0.60 

TOTAL: 2801.61 100.00 

 

 

 

 

1.3   System Design Criteria 

 

The design criteria for the treatment system is based upon  an analysis of existing land 

uses and best management practices (BMPs) within the watershed by CDM.  This analysis 

indicated that approximately 46% of the existing tributary area has stormwater management 

systems for water quality and hydrologic control.  An additional 43% of the basin area is 

currently undeveloped with no existing BMPs, and 11% consists of previously developed areas 

with no current BMPs.  Overall, approximately 54% of the entire tributary area was not served 

by BMPs.  CDM decided that, for practical purposes, only 25% of the entire tributary area would 

be considered in the water quality calculations, consisting of an area of 700.4 acres.  A set of 

construction drawings for the Lockhart-Smith RSF is given in Appendix A. 
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A summary of stage-area-storage relationships for the Lockhart-Smith RSF is given in 

Table 1-2.  According to CDM, permanent pool volume is provided from the sump bottom at 

elevation 0 ft to 15.0 ft which represents the normal water level within the system.  The 

corresponding permanent pool volume, including the volume of the sump area, is 58.7 ac-ft.  

Based on hydrologic modeling, CDM indicates that this volume provides an average of 7 days of 

residence time during wet season conditions.  The treatment volume for the system, as defined 

by CDM, is the volume provided between elevations 15.0 ft and 16.5 ft, equivalent to 

approximately 39.0 ac-ft.  The corresponding treatment volume provided over the 700.4 acre 

retrofit project area is approximately 0.7 inch or 1.1 inch over the impervious area. 

 

 

 

TABLE  1-2 

 

STAGE-AREA-STORAGE  RELATIONSHIPS 

FOR  THE  LOCKHART-SMITH  RSF 

 

ELEVATION 

(ft) 

POND 

AREA 

(acres) 

INCREMENTAL 

VOLUME 

(ac-ft) 

TOTAL 

VOLUME 

(ac-ft) 

0.0 (Sump Bottom) 1.2 0.0 0.0 

9.0 1.7 13.2 13.2 

10.0 (Pond Bottom) 1.8 1.8 15.0 

11.0 2.0 1.9 16.9 

12.0 2.1 2.0 18.9 

13.0 9.5 5.8 24.7 

14.0 17.0 13.3 38.0 

15.0 (NWL) 24.4 20.7 58.7 

16.5 (Weir) 27.6 39.0 97.7 

20.0 31.0 102.5 200.2 

25.0 (TOB) 37.0 169.8 370.0 

 

 

 

 

 

 A tabular summary of modeled pre- and post-construction nutrient mass loadings for the 

Lockhart-Smith RSF (CDM, 2004) is given in Table 1-3.  Mass loadings are divided into dry 

season and wet season conditions.  Overall, the Lockhart-Smith RSF is expected to provide a 

20% load reduction for total phosphorus, 37% load reduction of dissolved phosphorus, 10% load 

reduction for TKN, and 14% load reduction for NOx.   
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TABLE  1-3 

 

PRE-  AND  POST-CONSTRUCTION  NUTRIENT 

MASS  LOADINGS  FOR  THE  LOCKHART-SMITH  RSF 

(CDM,  2004) 

 

NUTRIENT 

EXISTING  CONDITIONS 

(lb) 

PROPOSED  CONDITIONS 

(lb) 
ANNUAL 

REDUCTION 

(lbs) 

ANNUAL 

REDUCTION 

(%) 
Dry 

Season 

Wet 

Season 
Annual 

Dry 

Season 

Wet 

Season 
Annual 

Total P 432 571 1,003 346 457 802 201 20 

Diss. P 444 588 1,032 281 371 652 380 37 

TKN 3,916 5,178 9,094 3,537 4,677 8,214 880 10 

NOx 764 1,010 1,774 655 866 1,521 253 14 

 

 

 
An overview of inputs and outputs to the Lockhart-Smith RSF is given on Figure 1-5.  

The primary inflow into the system originates from the Lockhart-Smith Canal inflow which 
enters the system on the southeast corner.  Additional inflows into the pond occur as a result of 
discharges from the Bill Heard Chevrolet detention pond which consists of three 54-inch RCPs.  
A small 18-inch RCP is located on the southwest corner of the RSF which provides drainage 
from a localized area.  Another significant  inflow occurs on the western side of the RSF which 
consists of two 84-inch RCPs that discharge from a pond system associated with a residential 
development west of North Oregon Street.  In addition, roadside swale drainage along North 
Oregon Street also discharges into the 84-inch RCPs as well as directly into the western inflow 
channel.  Two relatively minimal inflows also occur on the northern side of the RSF from newly 
constructed detention ponds which provide treatment for localized drainage.  The primary 
outflow from the system occurs through the Lockhart-Smith outfall canal on the northwest 
corner of the RSF.  A gabion weir was also constructed in the outflow canal to regulate water 
levels within the treatment area. 

 
An aerial overview of hydrologic inflows in southern portions of the Lockhart-Smith RSF 

is given on Figure 1-6.  The primary inflow consists of the Lockhart-Smith Canal.  This inflow 
was monitored directly as part of this project.   Periodic inflows into the RSF also occur from the 
Bill Heard wet detention pond through three 54-inch RCPs.  These inflows were monitored 
directly as part of this project.  An 18-inch RCP enters on the southwest side of the RSF, but this 
minimal inflow was not monitored as part of this project. 

 
Hydrologic inputs in western portions of the Lockhart-Smith RSF are illustrated on 

Figure 1-7.  Two 84-inch RCPs discharge from the existing lake system associated with the 
residential development located west of North Oregon Street.  These inflows combine with 
runoff from the roadside swales on the west side of North Oregon Street and provide a 
significant inflow into the treatment area, although this inflow enters in relatively close 
proximity to the outflow for the system.  Roadside swale drainage on the east side of North 
Oregon Street discharges into the pond through a 30-inch RCP (southern side) and a 24-inch 
RCP (northern side).  Inflows through the two 84-inch RCPs were monitored directly as part of 
this project.  In addition, inflows from the 30-inch RCP connected to the southern roadside swale 
system were also monitored. 
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Figure 1-5.   Overview of Inputs and Outputs to the Lockhart-Smith RSF. 
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Figure 1-6.   Hydrologic Inflows in the Southern Portion of the Lockhart-Smith RSF. 
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Figure 1-7.  Hydrologic Inflows in Western Portions of the Lockhart-Smith RSF. 

 

 

 

 

 Hydrologic inflows and outflows in the northwestern portion of the Lockhart-Smith RSF 

are illustrated on Figure 1-8.  The primary outflow for the system is the Lockhart-Smith Canal 

which was monitored directly as part of this project.  A smaller 30-inch RCP discharges into the 

RSF from a detention with filtration pond which was recently constructed to provide treatment 

for roadway improvements in the Midway area.  This inflow was monitored directly as part of 

this project. 

 

 Hydrologic inflows in the northeastern portion of the Lockhart-Smith RSF are indicated 

on Figure 1-9.  A relatively minimal inflow occurs into the RSF from a 24-inch RCP which was 

connected to a detention with filtration pond that was constructed as a result of recent drainage 

improvements.  This inflow was not monitored as part of this project. 
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Lockhart-Smith RSF. 
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Figure 1-9.   Hydrologic Inflows in the Northeastern Portion of the Lockhart-Smith RSF. 
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1.4   Work Efforts Performed by ERD 

 

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

Lockhart-Smith RSF site during March 2010.  Routine monitoring was initiated on April 1, 2010 

and was continued for a period of 24 months until April 4, 2012. 

 

 This report has been divided into four separate sections to summarize the work efforts 

conducted by ERD.  Section 1 contains an introduction to the report, a description of the 

Lockhart-Smith 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. 

 

 

1.5   Project Costs and Funding 

 

 Funding for the Lockhart-Smith RSF site was provided by Seminole County and FDEP.  

A summary of funding amounts and sources for the Lockhart-Smith RSF is given on Table 1-4.  

Seminole County contributed $1,738,755 for the project, which included the master basin 

engineering study, construction plan preparation and permitting, a portion of the construction 

costs, and project evaluation.  A matching amount of $1,738,755 was contributed by FDEP, 

which included project construction, the BMP effectiveness monitoring, and project evaluation.  

In addition to the costs outlined above, Seminole County also provided $3,397,680 for land 

acquisition.  Overall, the total cost for the project, including each of the items summarized in 

Table 1-1 plus land acquisition costs, is $6,875,190. 

 

 

TABLE  1-4 

 

FUNDING  AMOUNTS  AND  SOURCES 

FOR  THE  LOCKHART-SMITH  RSF 

 

PROJECT  FUNDING 

ACTIVITY 

FDEP GRANT 

AMOUNT 

($) 

MATCHING 

CONTRIBUTION 

($) 

MATCH  

SOURCE 

Task 0 - Master Basin Engineering -- 808,000 Seminole County 

Task 0 - Construction Plan Preparation & Permitting -- 135,000 Seminole County 

Task 1 - Construction 1,613,755 635,755 Seminole County 

Task 2 - Effectiveness Evaluation 125,000 0 Seminole County 

Task 3 - Project Evaluation -- 160,000 Seminole County 

Total: $ 1,738,755 $ 1,738,755 

 Total Project Costs  $ 3,477,510 

Percentage Match: 50% 50% 

Land Acquisition -- 3,397,680 Seminole County 

TOTAL  COST: $ 6,875,190  
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SECTION  2 

 

FIELD  AND  LABORATORY  ACTIVITIES 

 

 

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

April 2010-April 2012 to evaluate the effectiveness of the Lockhart-Smith RSF.  Field 

monitoring was conducted at four significant inflows and the primary outflow for the RSF which 

included a continuous record of discharges at each of the monitoring sites.  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 Lockhart-Smith 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 Lockhart-Smith RSF is given on Figure 2-1.  Inflows into the RSF were monitored at five 

separate locations, including the double 84-inch RCPs which enter on the west side of the RSF 

(Site 1), the 30-inch RCP which drains the southern roadside swale on the east side of North 

Oregon Street (Site 1A), the triple 54-inch RCPs which discharge into the RSF from the Bill 

Heard Chevrolet detention pond (Site 2), the Lockhart-Smith Canal inflow (Site 3), and the 30-

inch RCP which discharges from the detention pond located on the northwest corner of the RSF 

site (Site 4).  Discharges from the RSF were measured at the Lockhart-Smith Canal outfall (Site 

5). 

 

Three separate minor inflows into the RSF were not monitored, including the 24-inch 

RCP which drains the northern roadside swale on the east side of North Oregon Street, the 18-

inch RCP which provides drainage for a small area adjacent to the southwest corner of the pond, 

and the 24-inch RCP from the detention pond located on the northeast corner of the pond.   

 

In addition, water level recorders were installed near monitoring Sites 1, 3, and 5, as 

indicated on Figure 2-1, to provide a continuous record of water elevations in various parts of the 

RSF system.  A rain gauge and pan evaporimeter were also installed adjacent to Site 1 to provide 

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

given in the following sections. 
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Figure 2-1.   Monitoring Locations at the Lockhart-Smith RSF. 

 

 

 

2.1.1 Western Inflow Channel - Site 1 

 

 Inflow into the western channel originates from the pond system for the residential 

community located west of North Oregon Street, as well as roadside drainage on the west side of 

North Oregon Street.  Monitoring at this site was conducted at the headwall for the two 84-inch 

RCPs at the point of discharge into the canal which connects with the RSF.  Photographs of 

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

stormwater sampler with integral flow meter (Model 900MAX) was installed inside an insulated 

equipment shelter on the top of the headwall structure.  Sensor cables and sample tubing were 

extended from the equipment shelter through a 3-inch PVC conduit to protect the sensor cables 

and sample tubing from mowing and other maintenance activities for the pond.  The sample 

tubing was extended, using a “T”, into each of the two 84-inch RCPs so that samples could be 

collected simultaneously from each of the two inflow pipes.  The flow sensor was extended into 

the northern RCP, and the area-velocity (AV) flow probe was mounted to the bottom of the 

northern 84-inch RCP to prevent movement or vibration of the probe which may interfere with 

flow measurements. 
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Figure 2-2.   Monitoring Equipment at Site 1. 

 

 
 The autosampler provided a continuous measurement of inflows into the channel under 
both storm event and baseflow conditions, as well as collect flow-weighted samples of 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.  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. 
 

Discharge measurement at Site 1 were conducted using an area-velocity (AV) flow probe 
which provided simultaneous measurements of water depth and water velocity.  The measured 
water depth was converted into a cross-sectional area based upon the geometry of the RCP and 
the depth of water.  Discharge was then calculated using the Continuity Equation: 

 
 

Q = V x A 
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where:  Q = discharge in cubic feet per second (cfs) 
A = cross-sectional area of the channel (square feet, ft

2
) 

V = flow velocity (feet per second, fps) 
 

 
Field measurements recorded by the autosampler were verified manually by ERD during each 
weekly monitoring event by conducting manual measurements of discharge from both the 
northern and southern 84-inch RCPs. 

 
 

2.1.2 North Oregon Street Roadside Swale - Site 1A 
 
 A supplemental monitoring site, designated as Site 1A, was established in the 30-inch 
RCP on the east side of North Oregon Street which introduces roadside swale drainage into the 
western inflow channel from areas south of the monitoring site.  This site was included to 
evaluate the chemical characteristics of runoff entering the RSF from the roadside swale areas. 
Photographs of monitoring at Site 1A are given on Figure 2-3.  Discharges at this site occurred as 
a result of both baseflow and storm event conditions.  Monitoring was conducted manually 
during each of the weekly field visits to the RSF site.  If discharge was occurring during a 
weekly site visit, the discharge of the inflow was measured, and a grab sample was collected for 
laboratory analyses.  Inflows from this site enter the western inflow channel just downstream of 
the two 84-inch RCPs monitored at Site 1.  
 
 
2.1.3 Bill Heard Chevrolet Detention Pond Inflow - Site 2 
 

As discussed previously, inflows into the RSF also occur through three 54-inch RCPs 
which provide discharge from the large wet detention pond associated with the Bill Heard 
Chevrolet complex.  Field monitoring at this site was conducted in the westernmost RCP which 
was used for collection of samples and measurement of discharge rates.  Since each of the three 
54-inch RCPs discharge from the same control structure, the chemical characteristics should be 
virtually identical.  An aluminum equipment shelter was installed adjacent to the discharge point 
for the 54-inch RCPs.  Sample collection tubing and flow probes were extended approximately 
15 ft from the equipment shelter into the westernmost 54-inch RCP.  Photographs of the 
monitoring equipment at Site 2 are given in Figure 2-4. 

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

900MAX) was installed inside the insulated aluminum equipment shelter.  The flow probe and 
sample strainer were attached to a 4-inch x 36-inch x 0.5-inch thick steel plate which was 
attached to the bottom flow line of the stormsewer pipe.  The integral flow meter in the 
stormwater sampler was programmed to provide a continuous record of discharges through the 
54-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.  Discharge at this site was conducted using the Manning Equation based upon depth of 
flow within the 54-inch RCP and the pipe slope.  Flow measurements recorded by the 
autosampler were verified manually by ERD during each weekly monitoring event by measuring 
the discharge at the outfall from the 54-inch RCP. 
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Figure 2-3.   Monitoring Site 1A. 
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Figure 2-4.   Monitoring Equipment at Site 2. 
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2.1.4 Lockhart-Smith Canal Inflow - Site 3 

 

 Inflows into the RSF from the Lockhart-Smith Canal were monitored on a continuous 

basis throughout the field monitoring program.  As indicated on Figure 2-1, this site is 

designated as Site 3.  An insulated equipment shelter was installed adjacent to the inflow 

channel, with sample tubing and flow probe wiring extended from the sampler into the adjacent 

channel.  The sample tubing and flow probes were encased in a 3-inch PVC conduit which 

extended from the equipment shelter into the inflow channel to provide security for sample 

tubing and flow probes.  The intake strainer and flow probe were mounted near the center of the 

channel on a 12-inch x 12-inch x 1-inch concrete pad.   Photographs of monitoring equipment 

and site conditions at Site 3 are given in Figure 2-5. 
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c.   Flow Characteristics Under High Flow Conditions d.   Turbid Inflow Following Large Rain Event 

 

 

Figure 2-5.   Monitoring Equipment at the Lockhart-Smith Canal - Site 3.  
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 The flow probe used at this site was an area-velocity (AV) probe which provided 
simultaneous measurements of water depth and water velocity, with discharge calculated using 
the Continuity Equation.  Flow measurements recorded by the flow meter were verified manually 
by ERD during each weekly monitoring event by conducting manual measurements of discharge 
across the channel.  Inflows through the Lockhart-Smith Canal initially enter the sump area 
where settling of larger particles is encouraged.  Photographs of the sump area downstream from 
monitoring site 3 are given on Figure 2-6.  The sump exhibited a wide range in water level 
elevations based upon whether low flow or high flow conditions were occurring at the time. 
 

a. Sump pond under low flow conditions b. Sump pond under high flow conditions

 
a. Sump pond under low flow conditions b. Sump pond under high flow conditions

 
a.   Sump Pond Under Low Flow Conditions b.   Sump Pond Under High Flow Conditions 

 
Figure 2-6.   Photographs of the Sump Area at Site 3. 

 
 
2.1.5 Detention Pond Inflow - Site 4 
 
 As discussed previously, the RSF receives inflows from two separate dry detention ponds 
located on the northwest and northeast sides of the treatment area.  Field monitoring was 
conducted in the larger of the two ponds which is located on the northwest corner of the 
treatment area.  The detention pond receives inflow from a 30-inch RCP, with discharge into the 
RSF occurring through a 30-inch RCP connected to the outfall structure.  The pond is equipped 
with a series of underdrains designed to provide water level control within the pond. 
 
 Photographs of monitoring equipment installed at Site 4 are given in Figure 2-7.  An 
insulated aluminum equipment shelter was installed on top of the outfall structure and housed an 
automatic sampler to provide a continuous record of discharges from the pond and to collect 
flow-weighted composite samples on a continuous basis.  A 3-inch PVC conduit was extended 
from the equipment shelter into the outfall structure to protect the sample tubing and flow probe 
wiring.   
 
 A Sigma automatic sequential stormwater sampler with integral flow meter (Model 
900MAX) was installed inside the insulated aluminum equipment shelter.  The flow probe and 
sample strainer were attached to the bottom of the 30-inch RCP outfall.  The internal flow meter 
in the stormwater sampler was programmed to provide a continuous record of discharges through 
the 30-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 this site, 
the automatic sampler was operated on 12 VDC batteries which were replaced on a periodic 
basis. 
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a.   Overview of Pond, Inflow, and Outflow b.   Autosampler Mounted on Outfall Structure 

 

 

Figure 2-7.   Monitoring Equipment at Site 4. 

 

 

 

 Discharge measurements at this site were conducted using the Manning Equation and a 

water level depth probe.  The water level measured by the probe was converted into a discharge 

rate using the Manning Equation based upon the geometry and slope of the monitored RCP.  

Manual discharge measurements were conducted during each weekly site visit to verify the 

recorded discharge rates. 

 

 

2.1.6 Lockhart-Smith Outfall Canal - Site 5 

 

 Discharges from the RSF were monitored in the Lockhart-Smith outfall canal 

approximately 250 ft downstream from the treatment area and 120 ft downstream from the 

gabion weir structure.  Photographs of monitoring equipment and general conditions at Site 5 are 

given on Figure 2-8. An insulated aluminum equipment shelter was installed adjacent to the 

outflow canal, and sample tubing and flow probe wiring was extended from the shelter to the 

center of the channel.  The sample tubing and wiring was extended from the equipment shelter 

through a 3-inch PVC conduit which provided protection from maintenance and mowing 

activities.  The sample strainer and flow probe were mounted on a 12-inch x 12-inch x 2-inch 

thick concrete block which was embedded into the bottom of the discharge channel. 

 

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

900MAX) was installed inside the insulated aluminum equipment shelter.  The internal flow 

meter in the stormwater sampler was programmed to provide a continuous record of discharges 

through the outfall canal, 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. 
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c.   Outfall Canal Near Orange Blvd. d.   Outfall Canal Under High Flow Conditions 

 

 

Figure 2-8.   Photographs of Monitoring Conducted at Site 5. 

 

 

 

The flow probe installed at Site 5 consisted of an area-velocity (AV) probe which 

provided simultaneous measurements of water depth and flow velocity.  The water depth was 

converted into a cross-sectional area based upon the geometry of the channel, and discharge was 

calculated using the Continuity Equation.  Flow measurements recorded by the autosampler were 

verified by ERD during each weekly monitoring event by conducting a manual discharge 

measurement in the outfall canal.  A water level recorder and staff gauge were also installed at 

this site to provide supplemental hydrologic information. 
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2.1.7 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, water levels, and 

evaporation during the field monitoring program. Locations of installed hydrologic 

instrumentation are indicated on Figure 2-1.  The additional hydrologic equipment included a 

rain gauge, pan evaporimeter, and three sets of digital water level recorders and staff gauges.   

 

Rainfall was monitored using a continuous rainfall recorder which was attached to a 4-

inch x 4-inch wooden post near monitoring Site 1.  The location of the rainfall recorder is 

indicated on Figures 2-1 and 2-2.  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 monitoring Site 1.  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.   

 

 Digital water level recorders (Global Water Model WL16) and staff gauges were installed 

at each of the three locations indicated on Figure 2-1 to provide continuous measurements of 

water levels in the treatment area 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 samplers. 

 

 

2.1.8 Monitoring Activities 

 

 ERD field personnel visited each Lockhart-Smith 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.  

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. 

 

 

2.2   Field Measurements 

 

 During each weekly monitoring visit, field measurements of pH, temperature, specific 

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

of the field monitoring sites using a Hydrolab Datasonde 4a water quality monitor.  Field 

measurements were conducted at approximately mid-depth in the water column. 
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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 

 

 

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. 

 

 

 

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 

over a 24-month period from April 1, 2010-March 31, 2012 to evaluate the hydrologic and 

pollutant removal efficiencies of the Lockhart-Smith 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 Lockhart-Smith RSF 

site from April 1, 2010-March 31, 2012 using a tipping bucket rainfall collector with a resolution 

of 0.01 inch and a digital data logging recorder.  During the field monitoring program, 

information was collected for each monitored event which included event start time, event end 

time, event rainfall, event duration, average rainfall intensity, and antecedent dry period.  

However, due to the large amount of data which was generated, rainfall is summarized on a daily 

basis for the 24-month field monitoring program. 

 

 A tabular summary of measured daily rainfall at the Lockhart-Smith RSF site from April 

1, 2010-March 31, 2012 is given on Table 3-1.  A total of 83.79 inches of rainfall was recorded 

at the monitoring site during the 24-month field monitoring program.  Measured daily rainfall 

amounts at the Lockhart-Smith RSF site ranged from 0.01-4.98 inches. 

 

 A comparison of measured and typical “average” rainfall in the vicinity of the Lockhart-

Smith RSF site is given on Figure 3-1.  Measured monthly rainfall presented in this figure is 

based upon the field measured rain events at the Lockhart-Smith RSF site provided on Table 3-1 

and summarized on a monthly basis.  “Average” rainfall conditions are based upon historical 

average monthly rainfall recorded at the Sanford Experimental Station (Site 087982) over the 30-

year period from 1971-2000.  The Sanford experimental Station is located at the City of Sanford 

Wastewater Treatment Facility located approximately 3.5 miles east of the Lockhart-Smith RSF 

site.  Historical average annual rainfall at this site from 1971-2000 is 52.30 inches/year. 

 

 As seen on Figure 3-1, measured rainfall in the vicinity of the Lockhart-Smith RSF site 

was less than “normal” during 21 of the 24 months included in the field monitoring program.  

Higher than “normal” rainfall was observed at the Lockhart-Smith RSF site only during the 

months of January 2011, March 2011, and October 2011.  
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Figure 3-1.    Comparison of “Average” and Measured Rainfall in the Vicinity of the Lockhart- 

Smith RSF Site. 

 

 

 

 

A tabular comparison of measured and “average” rainfall for the Lockhart-Smith RSF 

site is given in Table 3-2.  During the 24-month field monitoring program, a total of 83.79 inches 

of rainfall was recorded at the Lockhart-Smith RSF site.  This value is approximately 20.81 

inches less than the “normal” rainfall of 104.60 inches which would typically occur in the 

Sanford area during the field monitoring program.  Overall, the measured rainfall at the 

Lockhart-Smith RSF site during the field monitoring program is approximately 20% less than the 

“normal” rainfall typically expected in the Sanford area during the 24-month monitoring 

program.   

 

 A summary of calculated hydrologic inputs to the Lockhart-Smith RSF from direct 

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

total monthly rainfall times the surface area of 24.4 acres for the treatment area at the normal 

water level of 15.0 ft, as summarized in Table 1-2.  Calculated hydrologic inputs to the Lockhart-

Smith RSF from direct precipitation range from a low of 0.04 ac-ft during October 2010 to a 

high of 24.0 ac-ft during October 2011, with an overall input of 170.4 ac-ft during the 24-month 

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

section to develop a hydrologic budget for the RSF. 
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TABLE  3-2 

 

SUMMARY  OF  MEASURED  AND  “AVERAGE”  RAINFALL  FOR 

THE  LOCKHART-SMITH  RSF  SITE  FROM  APRIL  2010 - MARCH  2012 

 

YEAR MONTH 

MEAN 

MONTHLY 

RAINFALL1 

(inches) 

MEASURED 

SITE 

RAINFALL2 

(inches) 

YEAR MONTH 

MEAN 

MONTHLY 

RAINFALL1 

(inches) 

MEASURED 

SITE 

RAINFALL2 

(inches) 

2010 

April 2.84 2.45 

2011 

April 2.84 1.00 

May 3.59 2.55 May 3.59 1.22 

June 6.31 4.38 June 6.31 4.99 

July 7.39 6.28 July 7.39 4.54 

August 7.53 5.98 August 7.53 6.84 

September 6.00 4.85 September 6.00 4.98 

October 3.82 0.02 October 3.82 11.81 

November 2.63 2.49 November 2.63 0.23 

December 2.71 0.36 December 2.71 0.47 

2011 

January 2.93 5.65 

2012 

January 2.93 0.17 

February 2.98 0.62 February 2.98 1.99 

March 3.57 8.19 March 3.57 1.73 

 TOTAL: 104.60 83.79 

1.  Measured at the Sanford Experimental Station from 1971-2000 

2.  Measured at the Lockhart-Smith RSF site from April 2010-March 2012 

 

 

 

TABLE  3-3 

 

SUMMARY  OF  HYDROLOGIC  INPUTS  TO  THE 

LOCKHART-SMITH  RSF  SITE  FROM  DIRECT  RAINFALL 

DURING    THE  PERIOD  FROM  APRIL  2010 - MARCH  2012 

 

YEAR MONTH 

MEASURED 

RAINFALL1 

(inches) 

VOLUME 

(ac-ft) 
YEAR MONTH 

MEASURED 

RAINFALL1 

(inches) 

VOLUME 

(ac-ft) 

2010 

April 2.45 4.98 

2011 

April 1.00 2.03 

May 2.55 5.19 May 1.22 2.48 

June 4.38 8.90 June 4.99 10.1 

July 6.28 12.8 July 4.54 9.2 

August 5.98 12.2 August 6.84 13.9 

September 4.85 9.9 September 4.98 10.1 

October 0.02 0.04 October 11.81 24.0 

November 2.49 5.06 November 0.23 0.47 

December 0.36 0.73 December 0.47 0.96 

2011 

January 5.65 11.5 

2012 

January 0.17 0.35 

February 0.62 1.26 February 1.99 4.05 

March 8.19 16.7 March 1.73 3.52 

 TOTAL: 83.79 170.4 

1.  Based on a treatment surface area of 28.1 acres 
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3.1.2 Water Level Elevations 

 

 Water surface elevations were monitored at three separate locations in the Lockhart-

Smith RSF on a continuous basis from April 2010-March 2012 using a sensitive water level 

pressure transducer with a digital data logger.  As discussed in Section 2, water level recorders 

were installed at monitoring Sites 1, 3, and 5 to evaluate pond responses to common rain events 

within the watershed and to assist in quantifying water inflows and outflows from the system. 

 

 A graphical summary of fluctuations in water levels at monitoring Sites 1, 3, and 5 from 

April 2010-March 2012 is given in Figure 3-2.  Total daily rainfall is also summarized on this 

figure to illustrate relationships between water surface elevations and monitored rainfall events.  

In general, recorded water level elevations at the western inflow channel (Site 1) and the 

Lockhart-Smith inflow canal (Site 3) appear to be relatively similar during the field monitoring 

program.  Recorded water level elevations at the outfall canal (Site 5) appear to be approximately 

1 ft lower than the recorded inflow elevations. 
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Figure 3-2. Comparison of Recorded Water Level Elevations for Significant Inflows and 

Outflows for the Lockhart-Smith RSF from April 2010-March 2012. 
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 Measured minimum, maximum, and mean surface water elevations at Sites 1, 3, and 5 

during the field monitoring program are summarized on Table 3-4.  In general, recorded mean 

water elevations at Sites 1 and 3 appear to be virtually identical during the field monitoring 

program.  The western inflow channel exhibited a maximum change in water elevation of 

approximately 2.78 ft during the field monitoring program, with a maximum water elevation 

change of 1.93 ft recorded at Site 3.  In general, water level elevations recorded in the Lockhart-

Smith outfall canal (Site 3) were lower in value throughout virtually all of the field monitoring 

program than elevations observed at Sites 1 or 3.  The mean water surface elevation of 13.67 ft 

observed in the outfall canal is approximately 1.05 ft lower than water level elevations measured 

at Sites 1 or 3.  During the field monitoring program, water level elevations at Site 5 exhibited a 

maximum change in elevation of 3.81 ft. 

 

 

 

TABLE  3-4 

 

SUMMARY  OF  RECORDED  WATER  LEVEL  DATA 

FOR  SIGNIFICANT  INFLOWS  AND  OUTFLOWS 

 

PARAMETER 

WESTERN 

CHANNEL  INFLOW 

(Site 1) 

LOCKHART-SMITH 

CANAL  INFLOW 

(Site 3) 

LOCKHART-SMITH 

CANAL  OUTFLOW 

(Site 5) 

Minimum Elevation 14.15 14.13 12.77 

Maximum Elevation 17.50 16.06 16.58 

Mean Elevation 14.72 14.73 13.67 

Maximum Change in Elevation 2.78 1.93 3.81 

 

 

 

3.1.3 Pond Inflows 

 

 3.1.3.1   Western Channel Inflow - Site 1 

 

 A continuous inflow hydrograph was recorded at the 84-inch RCPs which discharge into 

the western inflow channel over the period from April 2010-March 2012.  As discussed in 

Section 2, continuous discharge measurements were collected only in the northernmost RCP.  

Inflow hydrographs were estimated for the southern 84-inch RCP inflow based upon the ratio of 

the manual field measurements conducted at the north and south 84-inch RCPs during each of 

the weekly field visits.  The recorded hydrograph for the northern RCP was multiplied by the 

ratio of measurements collected in the southern RCP to measurements collected in the northern 

RCP to provide an estimated inflow hydrograph for the southern RCP.  In addition to the 

continuous inflow hydrograph, information was also generated for each of the two RCPs for total 

daily inflow volume and cumulative inflow volume for the period of record. 
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 A graphical summary of the field monitored inflow hydrograph for the northern RCP and 

the simulated hydrograph for the southern 84-inch RCP at Site 1 is given in Figure 3-3.  In 

general, inflows from both the northern and southern RCPs were typically less than 

approximately 2-3 cfs throughout a majority of the field monitoring program.  Significant peaks 

in discharge rates, extending to values of approximately 6 cfs or greater, were observed on 

several occasions as a result of significant single events or cumulative multiple daily events.  

During periods of low rainfall, a relatively consistent baseflow was observed of approximately 

0.5 cfs or less, reflecting the bleed-down of the pond system associated with the residential 

development west of North Oregon Street.  In general, it appears that discharges through the 

southern 84-inch RCP appear to be somewhat less than measured in the northern RCP due to an 

accumulation of sand and silt in the southern RCP. 

 

Estimates of monthly inflows into the western inflow channel from the two 84-inch RCPs 

were generated by integrating the inflow hydrographs summarized on Figure 3-3 on a monthly 

basis.  A summary of monthly inflow volumes into the Lockhart-Smith RSF from the northern 

and southern 84-inch RCPs is given on Table 3-5.  Monthly inflow volumes from the 84-inch 

RCPs ranged from a low of 0.40 ac-ft during May 2011 to a high of 184 ac-ft during August 

2011.  During the 24-month field monitoring program, Site 1 contributed approximately 1,597 

ac-ft of water to the Lockhart-Smith RSF, with approximately two-thirds contributed by the 

northern 84-inch RCP and one-third contributed by the southern 84-inch RCP. 

 

 

 

TABLE  3-5 

 

SUMMARY  OF  HYDROLOGIC  INPUTS  TO  THE 

LOCKHART-SMITH  RSF  SITE  FROM  SITE  1  DURING 

THE  PERIOD  FROM  APRIL  2010 - MARCH  2012 

 

YEAR MONTH 

MONTHLY  INPUTS  (ac-ft) 

YEAR MONTH 

MONTHLY  INPUTS  (ac-ft) 

Site 1- 

North 

Site 1- 

South 
Total 

Site 1- 

North 

Site 1- 

South 
Total 

2010 

April 36.9 17.5 54.4 

2011 

April 44.6 29.9 74.5 

May 36.0 17.4 53.4 May 0.40 0.0 0.40 

June 57.7 33.3 91.0 June 5.83 3.6 9.43 

July 78.8 50.2 129 July 64.2 31.6 95.9 

August 71.4 33.8 105 August 107 77.0 184 

September 64.7 35.1 99.8 September 74.1 61.1 135 

October 22.8 2.45 25.2 October 75.3 46.0 121 

November 37.8 5.48 43.3 November 39.7 18.3 58.0 

December 23.8 0.08 23.9 December 24.6 14.6 39.1 

2011 

January 53.0 18.1 71.1 

2012 

January 16.6 4.87 21.5 

February 31.3 5.13 36.4 February 21.7 10.8 32.6 

March 30.8 9.6 40.4 March 32.1 19.5 51.6 

  TOTAL: 1,051 545 1,597 

  Percent of Total: 66 34 100 
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Figure 3-3. Inflow Hydrographs for the Two 84-inch RCPs Discharging into the Western 

Inflow Channel. 
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3.1.3.2   North Oregon Street Drainage Swale - Site 1A 

 

 As discussed in Section 2, supplemental field monitoring was conducted at the 30-inch 

RCP which discharges roadside swale drainage from the eastern side of North Oregon Street and 

south of the western inflow channel.  No autosampler was installed at this site, so discharge 

measurements were collected manually during each weekly field visit to the Lockhart-Smith 

RSF.  The weekly field measurements collected at this site were used to develop a simulated 

inflow hydrograph by scaling the inflow hydrographs measured at Site 1 based upon the ratio of 

manual field measurements collected at Site 1A to measurements collected at Site 1.  This 

simulated hydrograph was used to estimate annual volumetric inputs from the roadside swale 

system.   

 

 A graphical summary of the simulated inflow hydrograph for the 30-inch RCP at Site 1A 

is given on Figure 3-4.  In general, inflows into the Lockhart-Smith RSF from this site are 

typically less than approximately 1 cfs, with the exception of several inflows approaching 2-3 cfs 

during periods of significant rain events. 
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Figure 3-4. Inflow Hydrograph for the 30-inch RCP Roadside Swale. 

  

 

 

 

A summary of estimated monthly inflow volumes to the western channel from the 30-

inch RCP roadside swale inflow is given on Table 3-6.  Estimated monthly inflows from this site 

are highly variable, ranging from 0.0 ac-ft during May 2011 to 36.0 ac-ft during August 2011.  

Overall, this site contributed approximately 223 ac-ft of runoff to the Lockhart-Smith RSF 

during the field monitoring program, approximately 14% of the volume contributed by the two 

84-inch RCPs at Site 1. 
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TABLE  3-6 

 

SUMMARY  OF  HYDROLOGIC  INPUTS  TO  THE 

LOCKHART-SMITH  RSF  SITE  FROM  SITE  1A  DURING 

THE  PERIOD  FROM  APRIL  2010 - MARCH  2012 

 

YEAR MONTH 

MONTHLY 

INPUTS 

(ac-ft) 

YEAR MONTH 

MONTHLY 

INPUTS 

(ac-ft) 

2010 

April 7.25 

2011 

April 13.6 

May 6.24 May 0.00 

June 13.6 June 1.47 

July 22.7 July 12.4 

August 13.9 August 36.0 

September 14.4 September 28.3 

October 0.52 October 19.9 

November 1.46 November 5.87 

December 0.00 December 4.14 

2011 

January 6.41 

2012 

January 0.38 

February 1.03 February 3.06 

March 3.78 March 6.68 

 TOTAL: 223 

 

 
 3.1.3.3   Bill Heard Pond Inflow - Site 2 
 
 As discussed in Section 2, field monitoring was conducted at the triple 54-inch RCPs 
which discharge from the wet detention pond associated with the Bill Heard complex located 
south of the Lockhart-Smith RSF.  Flow monitoring and sample collection equipment were 
installed in the westernmost 54-inch RCP, and a continuous inflow hydrograph was recorded at 
this site over the period from April 2010-March 2012.  Since the inverts of the three 54-inch 
RCPs were virtually identical, the inflow hydrograph measured at the westernmost RCP was 
multiplied by 3 to reflect inflows from the three 54-inch inflows.  In addition to the continuous 
inflow hydrograph, information was also generated for total daily inflow volume and cumulative 
inflow volume over the period of record. 
 

A graphical summary of the inflow hydrograph for the triple 54-inch RCPs at Site 2 is 
given on Figure 3-5.  The combined inflows from the three 54-inch RCPs were typically less 
than approximately 1 cfs, with peaks extending to 1.5-2.0 cfs on several occasions as a result of 
significant single events or cumulative multiple daily events.  During period of low rainfall, a 
relatively consistent baseflow was observed of approximately 0.5 cfs or less, reflecting the bleed-
down of the wet detention pond. 
 
 A summary of estimated monthly inflows to the Lockhart-Smith RSF from the Bill Heard 
Chevrolet detention pond is given on Table 3-7.  The values summarized in this table reflect the 
combined inflows from the three 54-inch RCPs.  The values summarized in Table 3-7 were 
obtained by integrating the inflow hydrograph summarized on Figure 3-5 on a monthly basis.  
Estimated monthly inflows at Site 2 are highly variable, ranging from 0.0 ac-ft during May 2011 
to 11.4 ac-ft during August 2011.  Overall, inflows at this site contributed approximately 103 ac-
ft of runoff to the Lockhart-Smith RSF during the field monitoring program. 
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 Figure 3-5. Inflow Hydrograph for the Three 54-inch RCPs Discharging into the Southern 

Side of the Lockhart-Smith RSF. 

  

 

 

 

TABLE  3-7 

 

SUMMARY  OF  HYDROLOGIC  INPUTS  TO  THE 

LOCKHART-SMITH  RSF  SITE  FROM  SITE  2  DURING 

THE  PERIOD  FROM  APRIL  2010 - MARCH  2012 

 

YEAR MONTH 

MONTHLY 

INPUTS 

(ac-ft) 

YEAR MONTH 

MONTHLY 

INPUTS 

(ac-ft) 

2010 

April 3.35 

2011 

April 4.36 

May 3.20 May 0.00 

June 6.02 June 0.60 

July 8.10 July 7.06 

August 7.89 August 11.4 

September 6.98 September 7.57 

October 1.46 October 8.42 

November 3.72 November 3.98 

December 1.62 December 1.71 

2011 

January 5.64 

2012 

January 0.47 

February 2.87 February 1.42 

March 2.39 March 2.77 

 TOTAL: 103 
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 3.1.3.4   Lockhart-Smith Canal Inflow - Site 3 

 

 A continuous inflow hydrograph was recorded at the Lockhart-Smith Canal inflow site 

over the period from April 2010-March 2012.  A graphical summary of the field monitored 

inflow hydrograph for the Lockhart-Smith Canal inflow is given on Figure 3-6.  Inflows 

monitored at this site were highly variable throughout the field monitoring program.  In general, 

the majority of discharge rates were approximately 60 cfs or less, although inflow rates of 

approximately 100 cfs were observed on multiple occasions as a result of significant single 

events or cumulative daily events.  During periods of low rainfall, a relatively consistent 

baseflow was observed of approximately 1-5 cfs or less, reflecting bleed-down of surface and 

groundwater from the contributing watershed area between events.  Inflows at this site are 

substantially greater than inflows observed at monitoring Sites 1, 1A, or 2, indicating that the 

Lockhart-Smith Canal inflow is the dominant volumetric inflow into the system. 
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Figure 3-6.   Inflow Hydrograph for the Lockhart-Smith Canal. 

 

 

 

 

Estimates of monthly inputs into the Lockhart-Smith RSF from the inflow canal were 

generated by integrating the inflow hydrograph summarized on Figure 3-6 on a monthly basis.  A 

tabular summary of estimated monthly inflow volumes into the Lockhart-Smith RSF from the 

inflow canal is given on Table 3-8.  Monthly inflow volumes from the canal ranged from a low 

of 0 ac-ft during May 2011 to a high of 1,611 ac-ft during August 2011.  During the 24-month 

field monitoring program, the inflow canal contributed approximately 12,468 ac-ft of water to 

the Lockhart-Smith RSF. 
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TABLE  3-8 

 

SUMMARY  OF  HYDROLOGIC  INPUTS  TO  THE 

LOCKHART-SMITH  RSF  SITE  FROM  SITE  3  DURING 

THE  PERIOD  FROM  APRIL  2010 - MARCH  2012 

 

YEAR MONTH 

MONTHLY 

INPUTS 

(ac-ft) 

YEAR MONTH 

MONTHLY 

INPUTS 

(ac-ft) 

2010 

April 457 

2011 

April 721 

May 472 May 0.0 

June 744 June 108 

July 1,035 July 589 

August 547 August 1,611 

September 698 September 1,567 

October 16.4 October 984 

November 50.7 November 460 

December 0.0 December 567 

2011 

January 248 

2012 

January 285 

February 32.8 February 434 

March 195 March 646 

 TOTAL: 12,468 

 

 

 

 

 A summary of runoff coefficient calculations for the Lockhart-Smith Canal watershed, 

based upon monitoring conducted at Site 3, is given in Table 3-9.  As discussed in Section 1, the 

contributing watershed area to the Lockhart-Smith Canal RSF is assumed to be 2,801 acres by 

CDM in the design calculations for the project, while the FDEP TMDL document suggests a 

larger drainage basin area of approximately 6,500 acres.  Using the basin area of 2,801 ac 

assumed by CDM, the 83.79 inches of rainfall which occurred during the 24-month field 

monitoring program would generate a rainfall volume of 19,558 ac-ft.  The field measured 

inflow volume from the Lockhart-Smith Canal was approximately 12,468 ac-ft, which 

corresponds to a calculated C-value of 0.637.  This value would be considered elevated if the 

inflow reflected runoff contributions only.  However, since the inflows also include intercepted 

groundwater and baseflow, the calculated C-value of 0.637 is on the upper end of the range of 

values that would be expected for the land use, soil types, and groundwater table elevations 

present within the Lockhart-Smith Canal watershed. 
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TABLE  3-9 

 

RUNOFF  COEFFICIENT  (C-VALUE)  CALCULATIONS 

FOR  THE  LOCKHART-SMITH  CANAL  RSF  WATERSHED 

 

PARAMETER VALUE 

Basin Area 2,801 acres 

Measured Rainfall
1
 83.79 inches 

Rainfall Volume
2
 19,558 ac-ft 

Discharged Volume
3
 12,468 ac-ft 

Calculated C-value 0.637 

 
  1.   Measured rainfall at the Lockhart-Smith RSF from April 2010-March 2012 
  2.   Volume of rainfall over basin area 
  3.   Measured hydrologic inputs through the Lockhart-Smith Canal from April 2010-March 2012 

 

 

 

 

 3.1.3.5   Northwestern Dry Detention Pond Inflow - Site 4 

 

 As discussed in Section 2, flow monitoring and sample collection was conducted at the 

larger of the two dry detention ponds which discharge into the northern side of the Lockhart-

Smith RSF.  A continuous inflow hydrograph was recorded at this site in the 30-inch RCP which 

discharges from the pond into the northwestern side of the RSF.  A graphical summary of the 

field monitored inflow hydrograph at Site 4 is given on Figure 3-7.  In general, discharges from 

the pond were extremely low in value throughout the majority of the 24-month field monitoring 

program and reflect primarily bleed-down from the pond underdrain system.  Significant peaks 

in discharge rates, extending to values of approximately 1 cfs or greater, were observed on two 

occasions as a result of significant rain events.  These events likely reflect rainfall amounts 

which caused water within the pond to discharge directly through the outfall structure.  In 

general, it appears that discharges into the RSF from the northwestern dry detention pond are 

relatively insignificant compared with inflow hydrographs measured at the other monitoring 

sites. 

 

Estimates of monthly inflows into the RSF from the northwestern dry detention pond 

were generated by integrating the inflow hydrographs summarized on Figure 3-7 on a monthly 

basis.  A summary of monthly inflow volumes into the Lockhart-Smith RSF from Site 4 is given 

in Table 3-10.  Monthly inflow volumes from the dry detention pond ranged from approximately 

0 ac-ft, which occurred during multiple months of the field monitoring program, to a high of 

approximately 3.8 ac-ft during October 2011.  During the 24-month field monitoring program, 

Site 4 contributed approximately 9.4 ac-ft of water to the Lockhart-Smith RSF.  This value is 

minimal compared with monitored inflows at the remaining sites. 
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Figure 3-7.   Inflow Hydrograph for the Northwestern Dry Detention Pond. 
 
 

  
 

 
 

TABLE  3-10 
 

SUMMARY  OF  HYDROLOGIC  INPUTS  TO  THE 
LOCKHART-SMITH  RSF  SITE  FROM  SITE  4  DURING 

THE  PERIOD  FROM  APRIL  2010 - MARCH  2012 

 

YEAR MONTH 

MONTHLY 

INPUTS 

(ac-ft) 

YEAR MONTH 

MONTHLY 

INPUTS 

(ac-ft) 

2010 

April 0.4 

2011 

April 0.2 

May 0.1 May 0.0 

June 0.2 June 0.0 

July 0.4 July 0.1 

August 0.5 August 0.3 

September 0.1 September 0.3 

October 0.0 October 3.8 

November 0.0 November 0.1 

December 0.0 December 0.5 

2011 

January 0.1 

2012 

January 0.2 

February 0.1 February 0.0 

March 2.0 March 0.0 

 TOTAL: 9.1 
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3.1.4 Lockhart-Smith Canal Outflow (Site 5) 

 

 Discharges from the Lockhart-Smith RSF were monitored in the outfall canal on a 

continuous basis during the 24-month field monitoring program.  A graphical summary of the 

field monitored discharge hydrographs in the outfall canal is given on Figure 3-8.  Discharges 

from the Lockhart-Smith RSF occurred on virtually a continuous basis with the exception of a 

brief period during May 2011.  Discharge rates in the outfall canal were typically less than 50 

cfs, although significant peaks in discharge rates (extending to approximately 100-120 cfs) were 

observed on multiple occasions as a result of significant single events or cumulative multiple 

daily events.  During periods of low rainfall, a relatively consistent baseflow was observed of 

approximately 1-5 cfs or less.   
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Figure 3-8.   Discharge Hydrograph for the Lockhart-Smith Canal Outfall. 

 

 

 

 

 Estimates of monthly discharges from the Lockhart-Smith RSF were generated by 

integrating the discharge hydrograph summarized on Figure 3-8 on a monthly basis.  A summary 

of monthly discharge volumes from the RSF is given on Table 3-11.  Monthly discharge volumes 

range from a low of 0.6 ac-ft during May 2011 to a high of 1,883 ac-ft during August 2011.  

During the 24-month field monitoring program, approximately 14,444 ac-ft of water discharged 

from the RSF through the outfall canal. 
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TABLE  3-11 

 

SUMMARY  OF  HYDROLOGIC  INPUTS  TO  THE 

LOCKHART-SMITH  RSF  SITE  FROM  SITE  5  DURING 

THE  PERIOD  FROM  APRIL  2010 - MARCH  2012 

 

YEAR MONTH 

MONTHLY 

INPUTS 

(ac-ft) 

YEAR MONTH 

MONTHLY 

INPUTS 

(ac-ft) 

2010 

April 495 

2011 

April 763 

May 552 May 0.6 

June 907 June 120 

July 1,232 July 776 

August 680 August 1,883 

September 824 September 1,540 

October 129 October 1,138 

November 228 November 512 

December 89.1 December 510 

2011 

January 411 

2012 

January 242 

February 164 February 372 

March 275 March 611 

 TOTAL: 14,444 

 

 

 

3.1.5 Evapotranspiration 

 

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

western inflow canal.  Changes in water levels within the pan were recorded on a continuous 

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

measurements are often multiplied by a standard conversion factor of 0.75 to obtain estimates of 

water surface evaporation rates.  However, evapotranspiration from wetland areas is often 

assumed to be equivalent to the uncorrected pan evaporation measurements.  Therefore, for 

purposes of this project, the measured pan evaporation rates at the Lockhart-Smith RSF site are 

assumed to reflect evapotranspiration losses within the wetland treatment area. 

 

 A tabular summary of field measured and “average” pan evaporation rates at the 

Lockhart-Smith RSF site are given in Table 3-12.  The field measured values reflect the actual 

pan evaporation rates measured during the field monitoring program.  The “average” 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 Lockhart-Smith RSF site was approximately 144.78 

inches which is approximately 1% less than the “average” pan evaporation of 146.30 inches 

which typically occurs in the Central Florida area. 
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TABLE  3-12 

 

SUMMARY  OF  MEASURED  AND  “AVERAGE” 

EVAPORATION  FOR  THE  LOCKHART-SMITH  RSF 

SITE  FROM  APRIL  2010 - MARCH  2012 

 

YEAR MONTH 

“AVERAGE” 

CENTRAL 

FLORIDA 

EVAPORATION 

(inches) 

MEASURED 

PAN 

EVAPORATION 

(inches) 

YEAR MONTH 

“AVERAGE” 

CENTRAL 

FLORIDA 

EVAPORATION 

(inches) 

MEASURED 

PAN 

EVAPORATION 

(inches) 

2010 

April 7.66 5.18 

2011 

April 7.66 7.61 

May 8.53 7.46 May 8.53 8.25 

June 7.75 6.57 June 7.75 10.10 

July 7.74 6.44 July 7.74 6.79 

August 7.10 7.06 August 7.10 5.81 

September 6.23 7.89 September 6.23 10.18 

October 5.78 5.04 October 5.78 9.32 

November 4.51 3.55 November 4.51 3.33 

December 3.80 2.77 December 3.80 2.97 

2011 

January 3.66 4.81 

2012 

January 3.66 3.38 

February 4.39 3.00 February 4.39 3.44 

March 6.00 7.40 March 6.00 6.43 

 TOTAL: 146.30 144.78 

 

 

 

 

 A graphical comparison of measured and “average” monthly pan evaporation in the 

vicinity of the Lockhart-Smith RSF site is given in Figure 3-9.  In general, measured and 

“average” pan evaporation were relatively similar throughout much of the field monitoring 

program.  Substantially higher than average pan evaporation rates were measured at the 

Lockhart-Smith RSF site during June, September and October 2011. 

 

 A summary of calculated monthly evapotranspiration losses from the Lockhart-Smith 

RSF site during the 24-month monitoring program from April 2010-March 2012 is given in 

Table 3-13.  Evapotranspiration losses are calculated by multiplying the measured pan 

evaporation rates (summarized in Table 3-12) times the wetland treatment surface area of 24.4 

acres at the normal water level of 15.0 ft (as summarized in Table 1-2).  Evapotranspiration 

losses from the RSF ranged from a low of 5.63 ac-ft during December 2010 to a high of 20.7 ac-

ft during September 2011.  Overall, evapotranspiration losses from the RSF removed 

approximately 294 ac-ft of water during the field monitoring program.   
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  Figure 3-9. Comparison of Measured and “Average” Monthly Pan Evaporation at the 

Lockhart-Smith RSF Site. 

 

 

 

TABLE  3-13 

 

CALCULATED  MONTHLY  EVAPOTRANSPIRATION  LOSSES  FROM 

THE  LOCKHART-SMITH  RSF  SITE  FROM  APRIL  2010 - MARCH  2012 

 

YEAR MONTH 

MEASURED 

EVAPOTRANS- 

PIRATION 

(inches) 

VOLUME 

LOSS 

(ac-ft) 

YEAR MONTH 

MEASURED 

EVAPOTRANS- 

PIRATION 

(inches) 

VOLUME 

LOSS 

(ac-ft) 

2010 

April 5.18 10.5 

2011 

April 7.61 15.5 

May 7.46 15.2 May 8.25 16.8 

June 6.57 13.4 June 10.10 20.5 

July 6.44 13.1 July 6.79 13.8 

August 7.06 14.4 August 5.81 11.8 

September 7.89 16.0 September 10.18 20.7 

October 5.04 10.2 October 9.32 19.0 

November 3.55 7.22 November 3.33 6.77 

December 2.77 5.63 December 2.97 6.04 

2011 

January 4.81 9.8 

2012 

January 3.38 6.87 

February 3.00 6.10 February 3.44 6.99 

March 7.40 15.0 March 6.43 13.1 

 TOTAL: 144.78 294 
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3.1.6 Hydrologic Budget 

 

 A monthly hydrologic budget for the Lockhart-Smith RSF from April 2010-March 2012 

is given on Table 3-14.  Monitored inputs into the RSF include direct precipitation, inflow 

through the two 84-inch RCPs at Site 1, inflow from the North Oregon Street drainage swale, 

discharges from the Bill Heard Chevrolet detention pond, inflow from the Lockhart-Smith Canal, 

and discharges from the dry detention pond on the northwest corner of the RSF.  Losses from the 

RSF are assumed to occur as a result of discharges through the outfall canal and 

evapotranspiration.  The difference between the total hydrologic inputs and hydrologic losses is 

assumed to be a small additional unidentified input or loss.  The unidentified inputs and losses 

reflect less than 0.3% of the total inputs and losses for the RSF, indicating an extremely good 

agreement between the monitored inputs and losses. 

 

 A graphical comparison of hydrologic inputs and losses for the Lockhart-Smith RSF is 

given on Figure 3-10.  Approximately 84% of the hydrologic inputs to the Lockhart-Smith RSF 

over the period from April 2010-March 2012 originated from the Lockhart-Smith Canal.  An 

additional 7% was contributed by the northern 84-inch RCP at Site 1, with 4% of the hydrologic 

inputs contributed by the southern 84-inch RCP.  Relatively minimal hydrologic inputs resulted 

from direct precipitation, the swale drainage measured at Site 1A, and inflow from the Bill Heard 

wet detention pond. 

 

 Approximately 98% of the hydrologic losses during the field monitoring program 

occurred as a result of discharges through the Lockhart-Smith outfall canal.  The remaining 2% 

of the hydrologic losses occurred as a result of evapotranspiration from the wetland area.  

Approximately 0.3% of the hydrologic losses occurred as a result of unidentified losses from the 

system. 

 

 

3.1.7 Hydraulic Residence Time 

 

 An estimate of the mean hydraulic residence time within the Lockhart-Smith RSF was 

conducted by dividing the permanent pool storage volume of 58.7 ac-ft at the normal water level 

(summarized in Table 1-2) by the sum of the total hydrologic inputs during the 24-month (730-

day) field monitoring program (summarized in Table 3-14).  Based upon this analysis, the mean 

hydraulic residence time for the Lockhart-Smith RSF over the period from April 2010-March 

2012 is approximately 2.9 days.  This residence time is relatively short for wetland treatment 

areas which typically require somewhat longer residence times to achieve equilibrium water 

quality characteristics. 

 

Hydraulic residence time calculations for the Lockhart-Smith RSF are given in Table 3-

15.  The calculated residence time of 2.9 days was measured during a period of substantially 

lower than normal rainfall, which suggests that the hydraulic residence time would be less than 

2.9 days during normal rainfall conditions.  The calculated residence time reflects a mean annual 

residence time which would increase during dry season conditions and decrease during wet 

season conditions. 
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  Figure 3-10. Measured Hydrologic Inputs and Losses to the Lockhart-Smith RSF from April 

2010-March 2012. 
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TABLE  3-15 

 

HYDRAULIC  RESIDENCE  TIME  CALCULATIONS 

FOR  THE  LOCKHART-SMITH  RSF 

 

PARAMETER VALUE 

Hydrologic Inputs 14,776 ac-ft 

Time Interval 730 days 

Storage Volume 58.7 ac-ft 

Residence Time 2.9 days 

 

 

 

3.2   Characteristics of Monitored Inputs and Outputs 

 

A summary of sample collection activities conducted at the Lockhart-Smith RSF site 

from April 2010-March 2012 is given in Table 3-16.  Summaries are provided for both field 

measurements and samples collected for laboratory analyses.  The most complete data sets were 

compiled at the primary inflows and outflows to the system which include Sites 1, 3, and 5, with 

65-70 field measurements conducted at each site and 81-85 samples collected for laboratory 

analyses.  A slightly lower number of field measurements and water samples was collected at the 

Bill Heard detention pond inflow (Site 2), with 50 sets of field measurements and 59 separate 

samples collected for laboratory analyses.  The lowest number of field measurements and 

laboratory samples was collected at the North Oregon Street roadside swale (Site 1A) and the 

northwest detention pond inflow (Site 4), with 19 field measurements and 22 samples collected 

for lab analyses at each site.  Overall, 291 sets of field measurements and 400 samples for 

laboratory analyses were collected during the 24-month field monitoring program. 

 

 

 

TABLE  3-16 

 

SUMMARY  OF  SAMPLE  COLLECTION  PERFORMED  AT 

THE  LOCKHART-SMITH  RSF  SITE  FROM  APRIL  2010-MARCH  2012 

 

SITE 
NUMBER  OF  SAMPLES  COLLECTED 

Field Measurements Lab Analyses 

Site 1:  84-inch RCPs 65 81 

Site 1A:  Roadside Swale 19 22 

Site 2:  Bill Heard Detention Pond 50 59 

Site 3:  Lockhart-Smith Canal Inflow 70 85 

Site 4:  Northwest Detention Pond 19 22 

Site 5:  Lockhart-Smith Canal Outfall 68 85 

Bulk Precipitation -- 46 

TOTAL: 291 400 
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3.2.1 Physical-Chemical Field Measurements 

 

 Field measurements of pH, temperature, specific conductivity, dissolved oxygen, and 

oxidation-reduction potential (ORP) were conducted at each of the inflow and outflow 

monitoring sites during each weekly site visit when measured discharge was observed at a given 

site.  Field measurements were conducted at approximately mid-depth in the water column. A 

complete listing of field measurements collected at each of the inflow and outflow monitoring 

sites is given in Appendix B. 

 

 

 3.2.1.1   Temperature and pH 

 

 A graphical summary of field measurements of temperature and pH collected at inflow 

and outflow monitoring sites at the Lockhart-Smith RSF is given on Figure 3-11.  In general, 

measured temperatures at the inflow and outflow monitoring sites appear to exhibit typical 

seasonal variability, with no significant differences in temperature measurements between the 

various sites.  The only exception to this appears to be periodic temperature measurements 

conducted at the inflow at Site 1A which reflects the roadside swale drainage system.  This swale 

system discharges runoff during rain events but provides for drawdown of groundwater 

elevations between rain events.  Some of the lower temperatures measured at this site may be 

partially explained by the significance of groundwater at this site. 

 

 Measured pH values at the inflow and outflow monitoring sites exhibited a relatively 

high degree of variability, ranging from 6.6-8.4 during the 24-month monitoring program.  No 

seasonal pattern is apparent in the measured pH values.  However, pH measurements at Site 1 

and Site 4, both of which primarily reflect discharges from stormwater management systems, 

appear to have slightly higher pH values than observed at the remaining sites.  Measured pH 

values at the discharge for the treatment system at Site 5 often appear to be on the lower end of 

the measured range of pH values, suggesting that pH decreases during migration through the 

wetland system. 

 

 

3.2.1.2   Conductivity 

 

 A graphical summary of field measurements of conductivity at the inflow and outflow 

monitoring sites is given on Figure 3-12.  Field measured conductivity values were highly 

variable during the monitoring program, with the majority of the measured values ranging from 

approximately 100-500 mho/cm.  Consistently higher specific conductivity values appear to 

occur at Site 1 which reflects the discharge from the residential community west of North 

Oregon Street.  Conductivity values measured at the Lockhart-Smith Canal inflow (Site 3) and 

outflow (Site 5) appear to trend very closely to one another throughout the field monitoring 

program.  This behavior appears intuitive due to the significance of these sites as the primary 

inflows and outflows for the system. 
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Figure 3-11.   Field Measurements of Temperature and pH at Lockhart-Smith RSF Inflow and 

Outflow Monitoring Sites. 
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Figure 3-12.   Field Measurements of Conductivity at Lockhart-Smith RSF Inflow and Outflow 

Monitoring Sites. 

 

 

 

 3.2.1.3   Dissolved Oxygen and ORP 

 

 A graphical summary of field measurements of dissolved oxygen and ORP at the 

Lockhart-Smith RSF inflow and outflow monitoring sites is given on Figure 3-13.  In general, 

dissolved oxygen concentrations were highly variable throughout the field monitoring program, 

ranging from approximately 2-10 mg/l.  A seasonal trend is apparent in dissolved oxygen 

concentrations, with lower dissolved oxygen concentrations during spring and summer 

conditions, and higher dissolved oxygen concentrations during fall and winter conditions.  The 

lowest dissolved oxygen measurements appear to occur at Site 5 which reflects the discharge 

from the RSF.  Approximately 63% (43 of 68 measurements) of the field measured dissolved 

oxygen concentrations in the Lockhart-Smith outfall canal were less than the applicable Class III 

surface water criterion of 5 mg/l for dissolved oxygen.  Depressed concentrations of dissolved 

oxygen are common in discharges from wetland areas due to the oxygen demand created by the 

wetland soils and vegetation.  Approximately 51% (36 of 70 measurements) of the measured 

dissolved oxygen concentrations in the Lockhart-Smith inflow canal were less than the 

applicable criterion of 5 mg/l. 
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Figure 3-13.   Field Measurements of Dissolved Oxygen and ORP at Lockhart-Smith RSF 

Inflow and Outflow Monitoring Sites. 
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 Field measurements of ORP are provided at the bottom of Figure 3-13.  In general, 

measured ORP values mimic the general patterns exhibited by dissolved oxygen, with reduced 

conditions at many of the inflow and outflow monitoring sites during spring and summer 

conditions and oxidized conditions observed during the remaining portions of the year.  

Conditions of reduced ORP are also commonly observed in wetland treatment areas. 

 

 

 3.2.1.4   Comparison of Field Measurements 

 

 Graphical comparisons of field measurements of pH, dissolved oxygen, ORP, and 

conductivity collected at inflow and outflow sites at the Lockhart-Smith RSF site from April 

2010-March 2012 were developed in the form of Tukey box plots, also called “box and whisker 

plots”.  Statistical comparisons of the chemical characteristics of inflow and outflow samples 

collected at the Lockhart-Smith RSF 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. 

 

 A statistical comparison of field parameters measured in inflow and outflow samples at the 

Lockhart-Smith RSF site is given on Figure 3-14.  In general, field measured pH values at the 

inflow and outflow monitoring sites appear to exhibit relatively similar values as well as similar 

degrees of variability in pH measurements.  Measured pH values at Site 4, which provides inflow 

from the underdrain system for the dry detention pond, appear to be slightly greater than values 

measured at the remaining sites.  Measured dissolved oxygen concentrations were highly 

variable between the inflow and outflow monitoring sites.  In general, inflows at Sites 1, 1A, and 

2 generally met the applicable Class III criterion of 5 mg/l for dissolved oxygen.  However, 

dissolved oxygen measurements conducted at Sites 3, 4, and 5 suggest an approximately equal 

distribution between concentrations above and below the Class III criterion. 

 

 Measurements of oxidation-reduction potential (ORP) indicate that oxidized conditions 

were maintained at the inflow and outflow monitoring sites during the majority of the field 

monitoring program.  However, reduced conditions, indicated by ORP values less than 200 mV, 

were observed at all of the monitored sites on at least several occasions.  Field measured 

conductivity values appear to be relatively similar at each of the inflow and outflow monitoring 

sites, with the possible exception of Site 1 which generally exhibited a somewhat higher level of 

conductivity. 
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Figure 3-14. Statistical Comparison of Field Measurements Collected at Inflow/Outflow 

Monitoring Sites at the Lockhart-Smith RSF from April 2010-March 2012. 
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3.2.2 Chemical Characteristics of Inputs and Outputs 

 
 Collection of flow-weighted samples at significant inflows and outflows for the 
Lockhart-Smith RSF site was conducted from April 2010-March 2012.  Monitored inflow 
locations include the western channel inflow (Site 1), North Oregon Street drainage swale (Site 
1A), Bill Heard pond inflow (Site 2), Lockhart-Smith Canal inflow (Site 3), and the northwestern 
dry detention pond inflow (Site 4).  Discharges from the Lockhart-Smith RSF were monitored at 
the Lockhart-Smith Canal outflow (Site 5).  A complete listing of the chemical characteristics of 
samples collected at each of the inflow/outflow monitoring sites during the field monitoring 
program is given in Appendix C.  A discussion of the chemical characteristics of inflows and 
outflows measured at each of the monitoring sites is given in the following sections. 
 
 
 3.2.2.1   Western Inflow Channel - Site 1 

 
 A summary of the chemical characteristics of samples collected from the two 84-inch 
RCPs which discharge into the western inflow channel (Site 1) from April 2010-March 2012 is 
given in Table 3-17.  Information is provided for the minimum and maximum values measured 
for each parameter during the field monitoring program, along with a geometric mean value.  A 
geometric mean value, also referred to as a log-normal mean value, is calculated for each 
parameter rather than an arithmetic mean since the data exhibit a log-normal distribution, and a 
log-normal mean or geometric mean provides a better measure of central tendency for the data. 
 
 In general, inflows into the western channel were approximately neutral in pH, with a 
mean pH value of 7.19.  Inflows from the western channel were also relatively well buffered, 
with a mean alkalinity of 93 mg/l.  Measured conductivity values at this site ranged from 
moderate to slightly elevated, with an overall mean of 421 mho/cm.   
 
 Measured concentrations of nitrogen species were highly variable at the western inflow 
channel site, with several orders of magnitude difference between minimum and maximum 
measured values for most nitrogen species.  However, in spite of the high degree of variability, 
measured concentrations for nitrogen species discharging into the western inflow channel were 
generally low to moderate in value, with extremely low mean concentrations for ammonia and 
NOx.  A relatively low mean particulate nitrogen concentration was also observed at this site, and 
likely reflects removals achieved within the residential pond system which forms the headwaters 
of the inflows at this site.  The dominant nitrogen species at this site is dissolved organic nitrogen 
which comprises approximately 50% of the total nitrogen present.  The overall mean total 
nitrogen concentration of 981 g/l is approximately half of the total nitrogen concentrations 
commonly observed in urban runoff. 
 

Similar to the trends observed for nitrogen species, measured concentrations for 
phosphorus species were highly variable but generally low in value on an average basis.  The 
mean measured mean concentrations of 39 g/l for SRP, 10 g/l for dissolved organic 
phosphorus, and 43 g/l for particulate phosphorus are substantially lower than concentrations 
for these parameters commonly observed in urban runoff.  The mean total phosphorus 
concentration of 115 g/l measured at this site is approximately half of the total phosphorus 
concentrations commonly observed in urban runoff.  The low total phosphorus concentrations 
observed at this site likely reflect runoff treatment which occurs in the wet detention pond 
system for the residential development. 
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TABLE  3-17 

 

CHARACTERISTICS  OF  INFLOW  SAMPLES  COLLECTED 

AT  THE  WESTERN  INFLOW  CHANNEL  (SITE  1) 

    

PARAMETER UNITS 
MINIMUM 

VALUE 

MAXIMUM 

VALUE 

GEOMETRIC 

MEAN 

pH  s.u. 6.68 7.87 7.19 

Alkalinity mg/l 58 144 93 

Conductivity µmho/cm 265 590 421 

Ammonia µg/l 3 1678 49 

NOx-N µg/l 3 531 88 

Dissolved Organic N µg/l 42 1388 490 

Particulate N µg/l 9 1470 162 

Total N µg/l 136 2664 981 

SRP µg/l 3 190 39 

Dissolved Organic P µg/l 1 76 10 

Particulate P µg/l 2 300 43 

Total P µg/l 38 384 115 

Turbidity NTU 0.6 78.6 6.6 

Color Pt-Co 11 222 116 

TSS mg/l 0.8 189.0 12.1 

 

 

 

  

 Highly variable concentrations were also observed for turbidity, color, and TSS at the 

western inflow site, although the mean concentrations for turbidity and TSS are relatively low in 

value.  Measured color concentrations in the western inflow channel were highly variable, with a 

generally elevated mean value of 116 Pt-Co units. 

 

 

 3.2.2.2   North Oregon Street Drainage Swale - Site 1A 

 

 A summary of the chemical characteristics of inflows from the North Oregon Street 

swale site (Site 1A) collected from April 2010-March 2012 is given in Table 3-18.  In general, 

inflows from the swale site were approximately neutral in pH, with an overall mean value of 

7.16.  Inflows from the swale system were also highly buffered, with an overall mean alkalinity 

value of 110 mg/l.  The somewhat elevated alkalinity values measured at this site likely reflect 

the contribution of groundwater to the flows observed at the site.  Measured conductivity values 

were moderate to slightly elevated, with the overall mean value of 363 mho/cm reflecting a 

moderate conductivity value.  
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TABLE  3-18 

 

CHARACTERISTICS  OF  INFLOW  SAMPLES  COLLECTED 

AT  THE  NORTH  OREGON  STREET  SWALE  INFLOW  (SITE  1A) 

    

PARAMETER UNITS 
MINIMUM 

VALUE 

MAXIMUM 

VALUE 

GEOMETRIC 

MEAN 

pH  s.u. 6.80 7.66 7.16 

Alkalinity mg/l 65.8 178 110 

Conductivity µmho/cm 281 459 363 

Ammonia µg/l 20 83 37 

NOx-N µg/l 1 52 7 

Dissolved Organic N µg/l 233 955 643 

Particulate N µg/l 23 1114 166 

Total N µg/l 563 1892 925 

SRP µg/l 7 121 38 

Dissolved Organic P µg/l 1 76 10 

Particulate P µg/l 3 164 16 

Total P µg/l 15 271 74 

Turbidity NTU 0.9 8.9 2.4 

Color Pt-Co 95 342 149 

TSS mg/l 0.6 30.0 2.2 

 

 

 

 

 In general, measured concentrations of nitrogen species in the North Oregon Street swale 

inflow appear to be similar to values measured in the western inflow channel.  A high degree of 

variability was observed in measured concentrations of virtually all nitrogen species, with an 

order of magnitude or more difference between minimum and maximum values measured for 

many nitrogen species.  However, the mean ammonia concentration of 37 g/l and the mean NOx 

concentration of 7 g/l reflect extremely low values for these parameters.  Low concentrations 

were also observed for particulate nitrogen which comprised less than 20% of the total nitrogen 

measured at this site.  The dominant nitrogen species in the swale inflow appears to be dissolved 

organic nitrogen which was also the dominant nitrogen species in inflows through the western 

channel.  Dissolved organic nitrogen comprises approximately 70% of the total nitrogen 

discharged from the swale system. 

 

 Measured concentrations of phosphorus species in the swale inflow were generally low in 

value, although a relatively high degree of variability was observed between minimum and 

maximum values for individual storm events.  The observed mean concentrations for SRP, 

dissolved organic phosphorus, and particulate phosphorus at this site are substantially lower than 

concentrations commonly observed in urban runoff.  The mean total phosphorus concentration of 

74 g/l is approximately one-fourth of concentrations commonly observed in urban runoff. 
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 Measured concentrations of turbidity, color, and TSS were highly variable in samples 

collected from the swale system, with an order of magnitude difference between minimum and 

maximum values for turbidity and TSS.  However, the mean measured concentrations for these 

parameters reflect extremely low concentrations, with a mean of only 2.4 NTU for turbidity and 

2.2 mg/l for TSS.  Inflows through the swale system were highly colored, with an overall mean 

of 149 Pt-Co units. 

 

 

3.2.2.3   Bill Heard Detention Pond Inflow - Site 2 

 

 A summary of the chemical characteristics of samples collected from the Bill Heard 

detention pond inflow (Site 2) collected from April 2010-March 2012 is given in Table 3-19.  

Discharges from the wet detention pond were approximately  neutral in pH and moderately to 

well buffered, with an overall mean alkalinity value of 92 mg/l.  Measured conductivity values in 

the inflow samples exhibited a relatively low degree of variability, with an overall mean of 285 

mho/cm, reflecting a moderately low value. 

 

 

 

TABLE  3-19 

 

CHARACTERISTICS  OF  INFLOW  SAMPLES  COLLECTED 

AT  THE  BILL  HEARD  DETENTION  POND  INFLOW  (SITE  2) 

    

PARAMETER UNITS 
MINIMUM 

VALUE 

MAXIMUM 

VALUE 

GEOMETRIC 

MEAN 

pH  s.u. 6.74 7.71 7.35 

Alkalinity mg/l 52.2 123 92 

Conductivity µmho/cm 208 389 285 

Ammonia µg/l 3 185 30 

NOx-N µg/l 3 292 20 

Dissolved Organic N µg/l 83 794 287 

Particulate N µg/l 4 541 57 

Total N µg/l 136 1152 456 

SRP µg/l 1 39 2 

Dissolved Organic P µg/l 1 21 3 

Particulate P µg/l 1 37 5 

Total P µg/l 3 63 13 

Turbidity NTU 0.1 7.3 0.9 

Color Pt-Co 9 84 15 

TSS mg/l 0.4 35.2 1.5 
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 Measured concentrations of nitrogen species were highly variable in the detention pond 
inflows, with 1-2 orders of magnitude difference between minimum and maximum values for 
many nitrogen species.  However, overall, nitrogen species were relatively low in value, with 
extremely low concentrations measured for ammonia, NOx, and particulate nitrogen.  These 
observed low concentrations likely reflect removal of nitrogen within the pond system prior to 
discharge.  The dominant nitrogen species in the detention pond inflow is dissolved organic 
nitrogen which comprises approximately 60% of the overall total nitrogen measured. 
 
 Measured concentrations of phosphorus species in the Bill Heard detention pond inflow 
were also highly variable, with 1-2 orders of magnitude difference between minimum and 
maximum values.  However, in general, phosphorus concentrations in discharges from the wet 
detention pond were extremely low in value, with an overall total phosphorus of only 13 g/l.  
This extremely low value reflects a substantial reduction in phosphorus concentrations which 
likely occurs within the wet detention pond. 
 
 Relatively low levels of turbidity, TSS, and color were observed in discharges from the 
wet detention pond, although a relatively high degree of variability was observed between 
minimum and maximum values.  The mean turbidity value of 0.9 NTU and mean TSS 
concentration of 1.5 mg/l reflect extremely low concentrations. 
 
 

3.2.2.4   Lockhart-Smith Canal Inflow - Site 3 

 
 A summary of the chemical characteristics of inflows from the Lockhart-Smith Canal 
(Site 2) from April 2010-March 2012 is given in Table 3-20.  Inflows from the Lockhart-Smith 
Canal were found to be approximately neutral in pH and poorly to moderately well buffered, 
with an overall mean alkalinity of 88 mg/l.  A relatively wide range of conductivity values was 
measured at this site, although the mean conductivity value of 301 mho/cm reflects a moderate 
concentration. 
 
 Measured concentrations of nitrogen species were highly variable in the Lockhart-Smith 
Canal inflow, with 1-2 orders of magnitude difference between minimum and maximum values.  
In general, relatively low mean input concentrations were observed for ammonia, NOx, and 
particulate nitrogen, likely reflecting uptake and attenuation of nitrogen species in the extensive 
canal system upstream from the Lockhart-Smith site.  The mean total nitrogen concentration of 
747 g/l reflects a moderately low concentration which is approximately one-third of total 
nitrogen concentrations commonly observed in urban runoff.  Dissolved organic nitrogen is the 
dominant nitrogen species observed at the canal inflow, comprising approximately 45% of the 
total nitrogen measured at this site. 
 
 A high degree of variability was observed in measured phosphorus species in the 
Lockhart-Smith Canal inflow, with 1-2 orders of magnitude difference between minimum and 
maximum values for most phosphorus species.  Inflows at this site were characterized by 
relatively low levels of dissolved organic phosphorus and particulate phosphorus, with a 
moderately elevated value for SRP.  The overall mean total phosphorus concentration of 106 g/l 
is approximately one-half to one-third of phosphorus concentrations commonly observed in 
urban runoff.  Dissolved SRP comprised approximately 50% of the total phosphorus measured at 
this site. 
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TABLE  3-20 

 

CHARACTERISTICS  OF  INFLOW  SAMPLES  COLLECTED 

AT  THE  LOCKHART-SMITH  CANAL  INFLOW  (SITE  3) 

    

PARAMETER UNITS 
MINIMUM 

VALUE 

MAXIMUM 

VALUE 

GEOMETRIC 

MEAN 

pH  s.u. 6.74 7.82 7.25 

Alkalinity mg/l 47.4 136 88 

Conductivity µmho/cm 176 484 301 

Ammonia µg/l 3 479 36 

NOx-N µg/l 3 523 103 

Dissolved Organic N µg/l 29 980 322 

Particulate N µg/l 10 2736 113 

Total N µg/l 229 3378 747 

SRP µg/l 11 130 53 

Dissolved Organic P µg/l 1 67 7 

Particulate P µg/l 1 556 27 

Total P µg/l 39 584 106 

Turbidity NTU 0.6 72.2 4.4 

Color Pt-Co 43 207 84 

TSS mg/l 0.6 217.0 4.9 

 

 

 

 Measured concentrations for turbidity, TSS, and color were relatively low in value in 

samples collected from the Lockhart-Smith Canal inflow, although a high degree of variability 

was observed between individual measured values. 

 

 

 3.2.2.5   Northwest Dry Detention Pond Inflow - Site 4 

 

 A summary of the chemical characteristics of inflows from the northwest dry detention 

pond (Site 4) from April 2010-March 2012 is given on Table 3-21.  Inflows from the northwest 

dry detention pond were approximately neutral in pH and moderately to well buffered, with a 

mean alkalinity of 113 mg/l.  Measured conductivity values at this site are typical of 

concentrations observed in detention pond discharges, with an overall mean of 292 mho/cm. 

 

 Measured concentrations of nitrogen species were highly variable in the northwest dry 

detention pond inflow, with 1-2 orders of magnitude difference between minimum and 

maximum values for most nitrogen species.  The mean ammonia concentration of 79 g/l 

measured at this site reflects a relatively low value.  Moderate mean concentrations were 

observed for NOx (160 g/l) and particulate nitrogen (167 g/l).  The dominant nitrogen species 

at this site is dissolved organic nitrogen which comprises approximately 45% of the total 

nitrogen measured at the site. 
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TABLE  3-21 

 

CHARACTERISTICS  OF  INFLOW  SAMPLES  COLLECTED 

AT  THE  NORTHWEST  DRY  DETENTION  POND  INFLOW  (SITE  4) 

    

PARAMETER UNITS 
MINIMUM 

VALUE 

MAXIMUM 

VALUE 

GEOMETRIC 

MEAN 

pH  s.u. 7.00 8.05 7.47 

Alkalinity mg/l 77.4 161 113 

Conductivity µmho/cm 155 482 292 

Ammonia µg/l 27 429 79 

NOx-N µg/l 16 1036 160 

Dissolved Organic N µg/l 172 2131 552 

Particulate N µg/l 22 897 167 

Total N µg/l 574 2806 1216 

SRP µg/l 80 382 169 

Dissolved Organic P µg/l 4 65 36 

Particulate P µg/l 6 393 37 

Total P µg/l 131 834 255 

Turbidity NTU 0.4 19.5 2.1 

Color Pt-Co 25 144 88 

TSS mg/l 0.6 43.4 2.9 

 

 

 

 

 Measured concentrations of phosphorus species in the dry detention pond inflow were 

also highly variable, with 1-2 orders of magnitude difference between minimum and maximum 

values for most phosphorus species.  Relatively  low levels of dissolved organic phosphorus and 

particulate phosphorus were observed in discharges at this site, presumably due to the filtration 

effects of the underdrain system used for drawdown of the pond between storm events.  

However, the mean SRP concentration of 169 g/l  reflects an extremely high value and is 

typical of SRP concentrations commonly observed in discharges from underdrain systems.  The 

overall mean total phosphorus concentration of 255 g/l is similar to total phosphorus 

concentrations observed in raw residential runoff. 

 

 Relatively low levels of turbidity and TSS were observed in discharges from the dry 

detention pond system, although a relatively high degree of variability was observed in values 

measured for individual storm events.  Measured color concentrations were also highly variable, 

with the mean color concentration of 88 Pt-Co units reflecting a relatively elevated value. 
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 3.2.2.6   Lockhart-Smith Canal Outfall - Site 5 

 

 A summary of the chemical characteristics of samples collected at the discharge from the 

Lockhart-Smith RSF (Site 5) from April 2010-March 2012 is given on Table 3-22.  Discharges 

from the treatment area were found to be approximately neutral in pH and moderately to well 

buffered, with an overall mean alkalinity of 93 mg/l.  Measured conductivity values were also 

moderate, with an overall mean of 238 mho/cm. 

 

 

 

TABLE  3-22 

 

CHARACTERISTICS  OF  LOCKHART-SMITH 

CANAL  DISCHARGE  SAMPLES  (SITE  5) 

    

PARAMETER UNITS 
MINIMUM 

VALUE 

MAXIMUM 

VALUE 

GEOMETRIC 

MEAN 

pH  s.u. 6.58 7.84 7.31 

Alkalinity mg/l 60.8 132 93 

Conductivity µmho/cm 231 475 338 

Ammonia µg/l 3 339 30 

NOx-N µg/l 3 317 48 

Dissolved Organic N µg/l 21 940 354 

Particulate N µg/l 5 973 166 

Total N µg/l 99 1989 694 

SRP µg/l 5 187 62 

Dissolved Organic P µg/l 1 56 7 

Particulate P µg/l 2 356 45 

Total P µg/l 44 452 135 

Turbidity NTU 0.8 38.7 5.5 

Color Pt-Co 21 180 86 

TSS mg/l 0.5 77.5 10.5 

 

 

 

 

Measured concentrations of nitrogen species were highly variable in the discharge from 

the treatment area, with 1-2 orders of magnitude difference between minimum and maximum 

values.  In general, low concentrations were observed for ammonia and NOx, although a high 

degree of variability was observed between concentrations measured for individual events.  More 

elevated concentrations were observed for dissolved organic nitrogen and particulate nitrogen.  

The overall mean total nitrogen concentration of 694 g/l is approximately one-third of nitrogen 

concentrations commonly observed in urban runoff.  The dominant nitrogen species measured in 

the canal outfall is dissolved organic nitrogen which comprised approximately 50% of the total 

nitrogen measured at this site. 
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 Measured concentrations of phosphorus species in the outfall canal were highly variable, 

with 1-2 orders of magnitude difference between minimum and maximum values.  However, in 

general, measured dissolved organic phosphorus concentrations were relatively low in value, 

with moderate concentrations observed for SRP (62 g/l) and particulate phosphorus (45 g/l).  

The overall mean total phosphorus concentration of 135 g/l is approximately half of the 

concentration commonly observed in urban runoff. 

 

 Relatively low concentrations of turbidity and TSS were observed in discharges from the 

treatment system, although a high degree of variability was observed in measured concentrations 

between individual storm events.  The overall mean color concentration of 86 Pt-Co units 

reflects a relatively elevated value for this parameter. 

 

 

3.2.2.7   Bulk Precipitation 

 

 A total of 46 bulk precipitation samples was collected at the Lockhart-Smith RSF site 

during the 730-day field monitoring program from April 2010-March 2012.  A complete listing 

of the characteristics of each of the monitored bulk precipitation samples is given in Appendix 

C.7. 

 

 A tabular summary of the characteristics of bulk precipitation samples is given in Table 

3-23.  Measured pH values in bulk precipitation range from 4.84-7.16, with an overall mean of 

5.72 which is typical of pH values commonly observed in urban precipitation.  Measured 

alkalinity values were also highly variable, although the mean alkalinity of 4.5 mg/l is consistent 

with values commonly observed in urban precipitation.  Measured conductivity values were also 

extremely low, with an overall mean of 33 mho/cm. 

 

 Measured nitrogen concentrations in bulk precipitation were highly variable, with 1-2 

orders of magnitude difference between minimum and maximum values for most nitrogen 

species.  The dominant nitrogen species in bulk precipitation was dissolved organic nitrogen, 

followed by NOx and ammonia.   In general, measured concentrations of ammonia and NOx in 

bulk precipitation were low to moderate in value and typical of concentrations commonly 

observed in the Central Florida area.  The overall total nitrogen concentration of 682 g/l is also 

typical of nitrogen concentrations commonly observed in bulk precipitation in the Central 

Florida area. 

 

 Highly variable concentrations were observed for measured phosphorus species in bulk 

precipitation, with 1-2 orders of magnitude difference between minimum and maximum 

measured values.  The dominant phosphorus species in bulk precipitation was SRP which 

comprised approximately 35% of the observed total phosphorus.  The overall mean total 

phosphorus concentration of 49 g/l is similar to values commonly observed in the Central 

Florida area. 

 

 A high degree of variability was observed in measured concentrations for turbidity, TSS, 

and color in bulk precipitation.  However, the observed mean values for these parameters are 

relatively low in value and within the range of concentrations commonly observed in Central 

Florida bulk precipitation. 
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TABLE  3-23 

 

CHARACTERISTICS  OF  BULK  PRECIPITATION  SAMPLES 

    

PARAMETER UNITS 
MINIMUM 

VALUE 

MAXIMUM 

VALUE 

GEOMETRIC 

MEAN 

pH  s.u. 4.84 7.16 5.72 

Alkalinity mg/l 0.6 70.4 4.5 

Conductivity µmho/cm 10 218 33 

Ammonia µg/l 3 453 100 

NOx-N µg/l 7 586 133 

Dissolved Organic N µg/l 5 831 157 

Particulate N µg/l 5 1450 99 

Total N µg/l 184 2357 682 

SRP µg/l 1 776 17 

Dissolved Organic P µg/l 1 160 6 

Particulate P µg/l 1 183 13 

Total P µg/l 6 1034 49 

Turbidity NTU 0.3 9.3 1.4 

Color Pt-Co 1 38 7 

TSS mg/l 0.6 61.2 2.4 

 

 

 

 

3.2.3 Comparison of Chemical Characteristics 

 

 3.2.3.1   Variability Between Monitoring Sites 

 

 A comparison of mean chemical characteristics of inflow and outflow samples collected 

at the Lockhart-Smith RSF site from April 2010-March 2012 is given on Table 3-24.  The values 

summarized in this table reflect the log-normal or geometric mean value for each of the 

monitoring sites provided in previous sections.  Mean pH values measured at the five inflow 

monitoring sites appear to be relatively similar, with mean values ranging from 7.16-7.47 

compared with a mean outflow pH of 7.31.  A lower pH value of 5.72 was observed for bulk 

precipitation.  Mean alkalinity values for the inflows range from 88.2-113 mg/l, reflecting 

relatively well buffered conditions, compared with a mean outfall alkalinity of 93.5 mg/l.  A low 

alkalinity value of 4.5 mg/l was observed in bulk precipitation.  Mean conductivity values at the 

inflow sites ranged from 285-421 mho/cm, compared with an outflow concentration of 338 

mho/cm.  A much lower mean conductivity value of 33 mho/cm was recorded in bulk 

precipitation. 



 
 

LOCKHART-SMITH \ FINAL  REPORT 

 

3-40 

 

 

TABLE  3-24 

 

COMPARISON  OF  MEAN  CHARACTERISTICS 

OF  INPUTS  AND  OUTPUTS  AT  THE  LOCKHART-SMITH 

RSF  FROM  APRIL  2010-MARCH  2012 

 

PARAMETER UNITS 

MEAN  INFLOW  CONCENTRATIONS 

BY  SOURCE Mean Outflow 

Concentration Site 

1 

Site 

1A 

Site 

2 

Site 

3 

Site 

4 

Bulk 

Precipitation 

pH  s.u. 7.19 7.16 7.35 7.25 7.47 5.72 7.31 

Alkalinity mg/l 93.3 110 91.8 88.2 113 4.5 93.5 

Conductivity µmho/cm 421 363 285 301 292 33 338 

Ammonia µg/l 49 37 30 36 79 100 30 

NOx-N µg/l 88 7 20 103 160 133 48 

Dissolved Organic N µg/l 490 643 287 322 552 157 354 

Particulate N µg/l 162 166 57 113 167 99 166 

Total N µg/l 981 925 456 747 1,216 682 694 

SRP µg/l 39 38 2 53 169 17 62 

Dissolved Organic P µg/l 10 10 3 7 36 6 7 

Particulate P µg/l 43 16 5 27 37 13 45 

Total P µg/l 115 74 13 106 255 49 135 

Turbidity NTU 6.6 2.4 0.9 4.4 2.1 1.4 5.5 

Color Pt-Co 116 149 15 84 88 7 86 

TSS mg/l 12.1 2.2 1.5 4.9 2.9 2.4 10.5 

 

 

 

  

 Low levels of ammonia and low to moderate levels of NOx were observed at each of the 

inflow monitoring sites, including bulk precipitation.  The mean ammonia concentration in the 

outflow is equal to or less than the mean concentrations measured for ammonia at any of the 

inflow sources, and the mean outflow NOx concentration of 48 g/l is lower than four of the six 

monitored inflows.  A relatively high degree of variability is apparent in mean concentrations for 

dissolved organic nitrogen which ranged from 287-643 g/l at the inflow monitoring sites, 

excluding bulk precipitation.  A mean concentration of 354 g/l was observed for dissolved 

organic nitrogen in the system outflow.  In general, particulate nitrogen concentrations were low 

to moderate in value at the inflow monitoring sites, including bulk precipitation, with a mean 

outflow concentration similar to values measured in the inflows.  Mean total nitrogen 

concentrations for the measured inflows were also highly variable, ranging from 456-1216 g/l 

compared with an outflow concentration of 694 g/l. 
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 A relatively high degree of variability was also observed for measured concentrations of 
SRP, dissolved organic phosphorus, and particulate phosphorus for the inflow monitoring sites, 
with mean SRP concentrations ranging from 2-169 g/l, mean dissolved organic phosphorus 
concentrations ranging from 3-36 g/l, and mean particulate phosphorus concentrations ranging 
from 5-33 g/l.  Mean outflow concentrations appear to be relatively similar to concentrations 
measured at the Lockhart-Smith Canal inflow, with the exception of particulate phosphorus 
which increases in concentration during migration through the treatment area.  Mean total 
phosphorus concentrations at the inflow sites are also highly variable, ranging from 213-255 
g/l, compared with an outflow concentration of 135 g/l. 
 
 Relatively low levels of turbidity and TSS were observed at each of the inflow 
monitoring sites as well as in bulk precipitation, with mean concentrations for turbidity and TSS 
in the outflow slightly higher than measured in the inflow samples.  Inflows into the Lockhart-
Smith RSF also exhibited a wide range of color concentrations, ranging from 7-149 Pt-Co units, 
compared with an outflow concentration of 86 Pt-Co units. 
 
 A statistical comparison of alkalinity, TSS, turbidity, and color measurements in inflow 
and outflow samples is given on Figure 3-15.  Measured alkalinity values appear to be relatively 
similar between the inflow and outflow sites, with slightly higher concentrations measured at 
Sites 1A and 4, both of which have significant groundwater components.  Measured TSS 
concentrations appear to be relatively similar and low in value at monitoring Sites 1A, 2, 3, and 
4.  More elevated concentrations of TSS were observed at Site 1 and in the outfall canal at Site 5.  
A similar pattern is apparent for measured turbidity concentrations, with relatively low and 
similar concentrations observed at Sites 1A, 2, 3, and 4, and slightly higher values measured at 
Sites 1 and 5.  A higher degree of variability is apparent in measured color concentrations 
between the monitoring sites, with low color measured in the wet detention pond at Site 2 and 
more elevated color concentrations observed at the remaining sites.  Measured color 
concentrations appear to be virtually identical at Sites 3, 4, and 5. 
 
 A statistical comparison of nitrogen species at the inflow and outflow monitoring sites is 
given in Figure 3-16.  Measured ammonia concentrations appear to be relatively low in value at 
each of the inflow and outflow monitoring sites, with a slightly higher concentration measured at 
Site 4.  A higher degree of variability is apparent in measured NOx concentrations, with low 
concentrations observed at Sites 1A, 2, and 5, and more elevated values measured at Sites 1, 3, 
and 4.  Measured particulate nitrogen concentrations appear to be relatively similar between the 
inflow and outflow monitoring sites, with a slightly lower concentration observed at Site 2.  
Measured total nitrogen concentrations exhibit a high degree of variability, with the lowest 
concentrations measured at Sites 2, 3, and 5, and more elevated concentrations measured at Sites 
1, 1A, and 4. 
 
 A statistical comparison of measured phosphorus species at the inflow and outflow 
monitoring sites is given on Figure 3-17.  Low levels of SRP were observed at Site 2, with 
moderate levels observed at Sites 1, 1A, 3, and 5, and an elevated SRP concentration observed 
from the underdrain system at Site 4.  A high degree of variability was observed in dissolved 
organic phosphorus concentrations between the inflow and outflow monitoring sites, although in 
general, the observed concentrations were generally low in value.  Relatively low concentrations 
of dissolved organic phosphorus were observed at Sites 1, 1A, 2, 3, and 5, with more elevated 
values observed at Site 4.  Relatively low levels of particulate phosphorus were observed at the 
inflow and outflow monitoring sites, particularly at Sites 1A and 2.  Measured total phosphorus 
concentrations were highly variable between the inflow and outflow monitoring sites, with low 
levels of total phosphorus observed at Site 2, moderate levels observed at Sites 1, 1A, 3, and 5, 
and more elevated values observed at Site 4. 
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Figure 3-15. Statistical Comparison of Alkalinity, TSS, Turbidity, and Color Measured in 

Inflow/Outflow Samples Collected in the Lockhart-Smith RSF. 
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Figure 3-16. Statistical Comparison of Nitrogen Species Measured in Inflow/Outflow Samples 

Collected in the Lockhart-Smith RSF. 



 
 

LOCKHART-SMITH \ FINAL  REPORT 

 

3-44 

 

 

 

SRP

S
it
e

 1

S
it
e

 1
A

S
it
e

 2

S
it
e

 3

S
it
e

 4

S
it
e

 5

S
R

P
 (

µ
g
/l
)

100

200

300

400

500

Dissolved Organic P

S
it
e

 1

S
it
e

 1
A

S
it
e

 2

S
it
e

 3

S
it
e

 4

S
it
e

 5

D
is

s
o

lv
e

d
 O

rg
a

n
ic

 P
 (

µ
g
/l
)

0

20

40

60

80

Particulate P

S
it
e

 1

S
it
e

 1
A

S
it
e

 2

S
it
e

 3

S
it
e

 4

S
it
e

 5

P
a

rt
ic

u
la

te
 P

 (
µ

g
/l
)

0

100

200

300

400

500

600

Outlier

90
th
 Percentile

75
th
 Percentile

Median

25
th
 Percentile

10
th
 Percentile

Mean

Total P

S
it
e

 1

S
it
e

 1
A

S
it
e

 2

S
it
e

 3

S
it
e

 4

S
it
e

 5

T
o

ta
l 
P

 (
µ

g
/l
)

0

200

400

600

800

1000

 
 

 

 

Figure 3-17. Statistical Comparison of Phosphorus Species Measured in Inflow/Outflow 

Samples Collected in the Lockhart-Smith RSF. 
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 3.2.3.2   Temporal Variability 

 

 A graphical summary of temporal variability in alkalinity concentrations in inflow and 

outflow samples at the Lockhart-Smith RSF site is given in Figure 3-18.  Measured alkalinity 

values were highly variable throughout the field monitoring program.  However, a trend of lower 

alkalinity values is apparent at Sites 1 and 5, with more elevated alkalinity measurements 

observed at Sites 1A and 4. 
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     Figure 3-18.     Concentrations of Alkalinity in Inflow/Outflow Samples Collected at the 

      Lockhart-Smith RSF from April 2010-March 2012. 

 

 

 

 A graphical summary of temporal variability in measured concentrations of ammonia and 

NOx in the inflow and outflow monitoring sites during the field monitoring program is given on 

Figure 3-19.  In general, ammonia concentrations appear to be low in value at each of the 

monitored inflow and outflow sites, with a slight trend of higher ammonia concentrations 

measured at Site 4, reflecting discharges from the pond underdrain system.  In contrast, 

measured NOx concentrations were highly variable at the inflow and outflow monitoring sites, 

although a trend of somewhat lower NOx concentrations is apparent at Sites 1A, 2, and 5, with 

more elevated NOx concentrations observed at Sites 1 and 4. 



 
 

LOCKHART-SMITH \ FINAL  REPORT 

 

3-46 

 Ammonia

Apr-10  Aug-10  Dec-10  Apr-11  Aug-11  Dec-11  Apr-12  

N
H

3
 (

µ
g

/l
)

0

200

400

600

800

1000

1200

1400

1600

1800
Site 1

Site 1A

Site 2

Site 3

Site 4

Site 5

 
 

 NO
x

Apr-10  Aug-10  Dec-10  Apr-11  Aug-11  Dec-11  Apr-12  

N
O

x
 (

µ
g

/l
)

0

200

400

600

800

1000

1200

Site 1

Site 1A

Site 2

Site 3

Site 4

Site 5

 
 

 

Figure 3-19. Concentrations of Ammonia and NOx in Inflow/Outflow Samples Collected at the 

Lockhart-Smith RSF from April 2010-March 2012. 
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 A graphical summary of temporal variability in measured concentrations of particulate 

nitrogen and total nitrogen at the inflow and outflow monitoring sites at the Lockhart-Smith RSF 

site is given on Figure 3-20.  In general, measured particulate nitrogen concentrations were 

highly variable during the field monitoring program.  A trend of somewhat lower concentrations 

for particulate nitrogen is apparent at Sites 2 and 5, with more elevated concentrations commonly 

observed at Sites 1 and 3.  A high degree of variability is also apparent in measured total 

nitrogen concentrations at each of the inflow and outflow monitoring sites.  A slight trend of 

lower total nitrogen concentrations is apparent at Sites 2 and 5, with more elevated 

concentrations commonly occurring  at Sites 1 and 4. 

 

 A graphical summary of temporal variability in measured concentrations for SRP and 

dissolved organic phosphorus in inflow and outflow samples collected at the Lockhart-Smith 

RSF site is given in Figure 3-21.  Measured concentrations of SRP were highly variable at each 

of the monitoring sites during the field monitoring program.  A trend of substantially lower SRP 

concentrations is apparent at Site 2 which reflects the discharge from the Bill Heard wet 

detention pond.  Substantially higher concentrations for SRP are apparent at Site 4 which reflects 

the discharge from the dry detention pond underdrain system.  A large degree of variability is 

also apparent in measured concentrations of dissolved organic phosphorus.  In general, samples 

collected at the wet detention pond inflow (Site 2) and the Lockhart-Smith inflow (Site 3) often 

have lower concentrations for this parameter.  More elevated concentrations for this parameter 

were observed at Sites 1 and 4.  

 

 A graphical summary of temporal variability in particulate phosphorus and total 

phosphorus in inflow and outflow samples collected at the Lockhart-Smith RSF site is given in 

Figure 3-22.  A high degree of variability was observed in measured particulate phosphorus 

concentrations during the field monitoring program.  However, relatively consistent low levels of 

particulate phosphorus were observed in the wet detention pond inflow (Site 2) and in the swale 

inflow site (Site 1A).  Measured concentrations of total phosphorus were also highly variable 

between the inflow and outflow monitoring sites.  However, consistently lower levels of total 

phosphorus were observed in the discharge from the wet detention pond (Site 2) as well as the 

inflow at Site 1 which reflects discharges from the wet detention pond system associated with the 

residential development west of North Oregon Street.  Consistently higher concentrations of total 

phosphorus were observed at Site 4 which reflects the discharge from the underdrain system for 

the dry detention pond. 

 

 A graphical summary of temporal variability in TSS and color in inflow and outflow 

samples collected at the Lockhart-Smith RSF site is given on Figure 3-23.  Measured TSS 

concentrations were typically low in value at the majority of the monitoring sites throughout 

much of the field monitoring program.  Consistently low levels of TSS were observed at the wet 

detention pond inflow (Site 2), the Lockhart-Smith Canal inflow (Site 3), and the dry detention 

underdrain inflow (Site 4).  Consistently elevated levels of TSS were observed in the western 

channel inflow (Site 1).  Measured color concentrations were also highly variable between the 

inflow and outflow monitoring sites.  Consistently low levels of color were observed in the 

inflow from the Bill Heard wet detention pond (Site 2), with consistently higher color 

concentrations observed in the swale inflow measured at Site 1A.  Measured color concentrations 

at the remaining sites appear to be relatively similar. 
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Figure 3-20. Concentrations of Particulate Nitrogen and Total Nitrogen in Inflow/Outflow 

Samples Collected at the Lockhart-Smith RSF from April 2010-March 2012. 
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Figure 3-21. Concentrations of SRP and Dissolved Organic Phosphorus in Inflow/Outflow 

Samples Collected at the Lockhart-Smith RSF from April 2010-March 2012. 
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Figure 3-22. Concentrations of Particulate Phosphorus and Total Phosphorus in Inflow/ 

Outflow Samples Collected at the Lockhart-Smith RSF from April 2010- 

March 2012. 
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Figure 3-23. Concentrations of TSS and Color in Inflow/Outflow Samples Collected at the 

Lockhart-Smith RSF from April 2010-March 2012. 
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3.3  System Performance Efficiency 

 
3.3.1 Concentration-Based Removals 
 

A comparison of flow-weighted inflow and outflow concentrations for the Lockhart-
Smith RSF during the field monitoring program is given in Table 3-25.  The weighted inflow 
concentration was calculated as the flow-weighted average of the mean concentrations measured 
at each of the inflow monitoring sites, including bulk precipitation, with concentrations weighted 
based upon the relative inflow contribution from each source using the hydrologic input 
information summarized in Table 3-14.  The mean outflow concentration reflects the mean value 
measured in the Lockhart-Smith outfall canal at Site 5.  Concentration-based removal 
efficiencies are useful in reflecting physical, chemical, and biological mechanisms responsible 
for removing constituents within the treatment system.   

 
Decreases in concentrations between the flow-weighted inputs and outputs were observed 

for ammonia (21% reduction), NOx (51% reduction), total nitrogen (10% reduction) and 
dissolved organic phosphorus (2% reduction).  Slight increases in outflow concentrations were 
observed for pH (1% increase), alkalinity (6% increase), conductivity (9% increase), and 
dissolved organic nitrogen (3% increase).  More substantial increases between inflows and 
outflows were observed for particulate nitrogen (40% increase), SRP (23% increase), particulate 
phosphorus (62% increase), total phosphorus (30% increase), turbidity (22% increase), and TSS 
(91% increase).  No change was observed in color concentrations between flow-weighted 
inflows and outflows. 

 

TABLE  3-25 

 

CALCULATED  CHANGES  IN  CONCENTRATIONS  FOR 

INPUTS  AND  OUTPUTS  AT  THE  LOCKHART-SMITH  RSF 

 

PARAMETER UNITS 
WEIGHTED  INPUT 

CONCENTRATION 

MEAN   OUTFLOW 

CONCENTRATION 

CONCENTRATION 

CHANGE 

(%) 

pH  s.u. 7.23 7.31 1 

Alkalinity mg/l 88.2 93.5 6 

Conductivity µmho/cm 312 338 9 

Ammonia µg/l 38 30 -21 

NOx-N µg/l 98 48 -51 

Dissolved Organic N µg/l 343 354 3 

Particulate N µg/l 118 166 40 

Total N µg/l 769 694 -10 

SRP µg/l 50 62 23 

Dissolved Organic P µg/l 8 7 -2 

Particulate P µg/l 28 45 62 

Total P µg/l 104 135 30 

Turbidity NTU 4.5 5.5 22 

Color Pt-Co 86 86 0 

TSS mg/l 5.5 10.5 91 
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Based upon this analysis, the wetland treatment area appears capable of removing 

ammonia, NOx, and total nitrogen, along with a small amount of dissolved organic phosphorus.  

However, increases in concentrations were observed for total phosphorus between the inflow and 

outflow concentrations.  Total phosphorus concentrations in wetland treatment systems often 

reach equilibrium concentrations ranging from 100-150 mg/l, with the mean outflow 

concentration of 135 mg/l falling within this range.  Many wetland systems discharge 

phosphorus concentrations in this range regardless of the incoming phosphorus concentrations.  

If the incoming phosphorus concentrations are elevated, then a substantial removal is likely to 

occur, but if the incoming phosphorus concentrations are relatively low in value, then an increase 

in total phosphorus often occurs as a result of nutrient dynamics within the wetland treatment 

area. 

 

The concentration-based removal efficiencies summarized in Table 3-25 are based upon 

flow-weighted inflow and outflow concentrations during the entire 24-month field monitoring 

program.  An additional analysis was conducted to evaluate input and output concentrations on a 

monthly basis to determine if seasonal or temporal variability in concentration-based removals 

may be present.  Mean monthly concentrations were calculated for each of the evaluated 

parameters on a monthly basis for each of the five monitored inflow sites and the Lockhart-

Smith discharge.  The monthly concentrations were calculated as the average of concentrations 

measured during each monthly period at each site.  If samples were not available during a 

monthly period for a given site, then the monthly concentration was estimated as the average of 

the mean concentration during the preceding and following monthly periods.  This process 

generated mean monthly concentrations for each inflow site and each evaluated parameter 

throughout the 24-month field monitoring program.  The mean monthly concentrations were then 

weighted using the measured monthly hydrologic inputs summarized on Table 3-14. 

 

A graphical summary of temporal variability in monthly concentration-based removal 

efficiencies at the Lockhart-Smith RSF from April 2010-March 2012 is given on Figure 3-24.  

Concentration-based removals are provided for each of the evaluated species of nitrogen and 

phosphorus.  On these figures, positive removals indicate a net decrease in concentration 

between the flow-weighted inputs and outputs on a monthly basis, while negative removal 

efficiencies indicate a concentration increase at the discharge from the RSF compared with the 

monthly flow-weighted inflow concentrations. 

 

Large increases in concentrations occurred between the inflow and outflow for both NOx 

and particulate nitrogen during the initial five months of the study period.  However, beginning 

in August 2010, a consistent decrease in concentration for NOx was observed between the inflow 

and outflow.  Concentrations of ammonia exhibited a relatively consistent decrease between 

inflow and outflow concentrations, although concentration increases were observed during 

several monthly periods.  In general, concentrations of particulate nitrogen exhibited a relatively 

consistent concentration increase.  Overall, total nitrogen concentrations exhibited a 

concentration increase during the initial few months of the monitoring program, followed by a 

relatively consistent decrease in concentrations between inflow and outflow values for the 

remainder of the field monitoring program. 
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Figure 3-24. Temporal Variability in Monthly Concentration-Based Removal Efficiencies for 

Total Nitrogen and Total Phosphorus at the Lockhart-Smith RSF from April 

2010-March 2012. 
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 Concentration-based removal efficiencies for phosphorus species were highly variable 

throughout the entire field monitoring program.  Significant increases in phosphorus 

concentrations were observed during winter and spring conditions, with overall total phosphorus 

concentration increases ranging from 150-300%.  Relatively consistent increases in SRP were 

observed between inflow and outflow concentrations, with decreases in SRP concentrations 

observed during only 6 of the 24 months included in the field monitoring program.  A similar 

pattern was observed for particulate phosphorus which generally exhibited a concentration 

increase between inflow and outflow values.  Overall, concentration-based removals appear to 

occur for total phosphorus only during fall conditions. 

 

 

3.3.2 Mass Removal Efficiency 

 

 Total mass loadings were calculated for each of the evaluated inputs and losses at the 

Lockhart-Smith RSF site over the 24-month monitoring program from April 2010-March 2012.  

Mass inputs were calculated by multiplying the mean concentrations for each input source 

(summarized in Table 3-24) times the measured hydrologic inputs (summarized in Table 3-14).  

Mass losses into the system are calculated for inflows at Sites 1, 1A, 2, 3, 4, and bulk 

precipitation.  Mass losses are calculated for discharges through the outfall canal.  Mass inputs 

and losses calculated in this manner include hydrologic impacts, such as evapotranspiration, 

which reduces the water volume that discharges from the system. 

 

 A summary of calculated mass inputs and outputs at the Lockhart-Smith RSF during the 

field monitoring program is given on Table 3-26.  The largest mass loadings into the treatment 

area originate from Site 3 for each of the evaluated parameters.  In general, mass inputs from Site 

3 contribute 80-90% of the total mass loadings for each parameter.  The second largest mass 

inputs into the system occur from the western inflow channel at Site 1, followed by inputs from 

the roadside swale system at Site 1A.  Mass loadings from the wet detention pond inflow at Site 

2 and bulk precipitation appear to be relatively similar for many parameters.   A relatively 

minimal mass loading occurred from the dry detention pond underdrain at Site 4.  Mass losses 

from the treatment area were calculated by multiplying the mean outfall concentrations 

(summarized in Table 3-24) times the total hydrologic outputs measured in the discharge canal. 

 

 During the 24-month field monitoring program, the Lockhart-Smith RSF produced a 23% 

reduction in mass loadings for ammonia, a 52% reduction for mass loadings for NOx, and a 12% 

reduction in mass loadings for total nitrogen.  The system also achieved a relatively small 

removal efficiency of approximately 4% for dissolved organic phosphorus.  In contrast, 

relatively significant increases in loadings were observed for particulate nitrogen (87% increase), 

SRP (20% increase), particulate phosphorus (59% increase), total phosphorus (27% increase), 

and TSS (87% increase). 
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TABLE  3-26 

 

CALCULATED  MASS  INPUTS  AND  OUTPUTS 

AT  THE  LOCKHART-SMITH  RSF 

 

PARAMETER 

TOTAL  MASS  LOADING  BY  SOURCE 

(kg) 

TOTAL 

MASS 

INPUTS 

(kg) 

TOTAL 

MASS 

LOSSES 

(kg) 

MASS 

REMOVAL 

(%) 
Site 

1 

Site 

1A 

Site 

2 

Site 

3 

Site 

4 

Bulk 

Precipitation 

Ammonia 96 10 11 551 0.9 21 691 531 23 

NOx-N 174 2.0 7.6 1,581 1.8 28 1,794 857 52 

Diss. Org. N 965 177 109 4,952 6.2 33 6,243 6,298 -1 

Particulate N 319 46 22 1,741 1.9 21 2,150 2,950 -37 

Total N 1,931 255 174 11,493 14 143 14,009 12,367 12 

SRP 77 10 1.0 818 1.9 3.6 911 1,096 -20 

Diss. Org. P 19 2.8 1.3 112 0.4 1.3 137 131 4 

Particulate P 84 4.5 1.8 412 0.4 2.8 506 802 -59 

Total P 227 20 5.0 1,629 2.9 10.2 1,894 2,411 -27 

TSS 23,891 607 567 74,908 32 512 100,516 187,749 -87 

 

 

 

 The estimated mass removal efficiencies summarized in Table 3-26 reflect the overall 

mass load reductions or increases during the 24-month monitoring program.  However, to 

evaluate potential seasonal or temporal variability in mass removal efficiencies, removal 

efficiencies for total nitrogen and total phosphorus were evaluated on a monthly basis similar to 

the analysis previously described for concentration-based efficiencies.  A graphical summary of 

temporal variability and mass removal efficiencies for total nitrogen and total phosphorus at the 

Lockhart-Smith RSF from April 2010-March 2012 is given on Figure 3-25.  The values 

summarized in this figure reflect percent mass removal efficiencies based upon inflow and 

outflow mass loadings.  In general, a net release of nitrogen was observed for the majority of the 

monitored nitrogen species during the initial 12 months of the field monitoring program.  

Substantial mass releases were observed for parameters such as NOx, ammonia, dissolved 

organic nitrogen, particulate nitrogen, and total nitrogen.  However, during the final 12 months 

of the field monitoring program, a net removal was observed for NOx, ammonia, dissolved 

organic nitrogen, and total nitrogen.  The only nitrogen species which appeared to exhibit a net 

export of mass within the system is particulate nitrogen.   

 

 The observed differences in mass removal efficiencies for nitrogen species between the 

initial and final 12-month monitoring periods suggests that the system may be reaching an 

equilibrium in terms of removal processes for nitrogen species.  Construction of the RSF and 

flooding of the previously hydrologicly altered wetlands resulted in an alteration of the 

vegetative communities within the site.  The observed mass releases of nitrogen during the initial 

12-month monitoring program may reflect mass losses as this new equilibrium community 

becomes stabilized.  The observed removal characteristics during the final 12 months of the field 

monitoring program may be more reflective of the anticipated long-term performance of the 

system. 
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Figure 3-25. Temporal Variability in Mass Removal Efficiencies for Total Nitrogen and Total 

Phosphorus at the Lockhart-Smith RSF from April 2010-March 2012. 
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Temporal variability in mass removal efficiencies for total phosphorus are similar to the 

patterns observed for total nitrogen.  Large releases of phosphorus occurred from the wetland 

area during the initial 12 months of the field monitoring program which resulted in an overall 

export of phosphorus when evaluated over the 24-month monitoring program.  However, during 

the final 12 months of the field monitoring program, the RSF appears to be reaching a new 

equilibrium with respect to phosphorus dynamics.  As discussed previously for total nitrogen, the 

wetland treatment area may be reaching a new equilibrium for phosphorus dynamics, and the 

removal efficiencies observed during the final 12 months may be more reflective of the long-

term removal efficiencies for the system. 

 

 A graphical summary of temporal variability in mass load reductions for total nitrogen 

and total phosphorus is given in Figure 3-26.  The values summarized in this figure reflect the 

actual mass which is either taken up or released rather than a percentage-based removal 

efficiency.  In general, a net mass release occurred for total nitrogen during the initial 12 months 

of the field monitoring program, followed by a net uptake of nitrogen during the final 12 months.  

A similar pattern is also apparent for total phosphorus, with a large mass release occurring during 

the initial 12 moths and a significant uptake of phosphorus occurring during the final 12 months. 

 

 

3.4   Discussion 

 

 The results of the field monitoring program conducted at the Lockhart-Smith RSF site 

indicate that during the 24-month field monitoring program the system provided a net mass load 

reduction only for ammonia, NOx, total nitrogen, and dissolved organic phosphorus, with 

increases in mass loadings observed for the remaining parameters.  However, when the observed 

removal efficiencies are evaluated on a monthly basis, the system appears to have exhibited a net 

release of nitrogen and phosphorus during the initial 12-month period, followed by a net uptake 

during the final 12-month period.  Hydrologic alterations to the site as a result of construction of 

the Lockhart-Smith RSF provided for re-flooding of an area which had been previously drained.  

As a result, the temporal variability in removal efficiencies for nitrogen and phosphorus may 

simply reflect the ongoing changes in the vegetative and ecological communities within the site, 

with more equilibrium conditions occurring during the final 12 months of the monitoring 

program. 

 

 A comparison of calculated mass removal efficiencies for the Lockhart-Smith RSF 

during the initial and final 12-month periods is given in Table 3-27.  Net positive removal 

efficiencies for ammonia were observed during each of the two years included in the monitoring 

program.  However, during the initial 12-month monitoring program, a net mass release was 

observed for NOx, dissolved organic nitrogen, particulate nitrogen, total nitrogen, SRP, dissolved 

organic phosphorus, particulate phosphorus, and total phosphorus.  During the second 

monitoring year, a net mass release was observed only for particulate nitrogen and SRP, with 

mass uptake occurring for each of the remaining parameters.  In terms of percentage removal 

efficiencies, a positive removal efficiency was observed only for ammonia during the initial 12-

month period.  However, removal efficiencies improved for each of the remaining parameters 

during the second year of the field monitoring program, with an overall net uptake of 16% for 

total nitrogen and 5% for total phosphorus.  These data suggest that the treatment system may be 

reaching a new equilibrium which may be more reflective of removal efficiencies achieved 

during the second year of the field monitoring program. 
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Figure 3-26. Temporal Variability in Mass Load Reductions for Total Nitrogen and Total 

Phosphorus at the Lockhart-Smith RSF from April 2010-March 2012. 
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TABLE  3-27 

 

COMPARISON  OF  ANNUAL  REMOVALS  FOR  THE 

LOCKHART-SMITH  RSF  DURING  THE  INITIAL  AND 

FINAL  YEARS  OF  THE  MONITORING  PROGRAM 

 

PARAMETER 
MASS  REMOVAL (kg) MASS  REMOVAL (%) 

Year 1 Year 2 Year 1 Year 2 

Ammonia 97.2 76.9 25 12 

NOx -182 1,605 -34 78 

Diss. Organic N -403 74.0 -11 2 

Particulate N -493 -309 -19 -18 

Total N -981 1,487 -14 16 

SRP -190 -184 -54 -2 

Diss. Organic P -8.1 4.9 -9 5 

Particulate P -221 78.9 -33 18 

Total P -419 65.3 -38 5 

 

 

 

 As indicated on Table 1-3, the pre- and post-construction nutrient estimates for the 

Lockhart-Smith RSF, prepared by CDM, predict a calculated annual load reduction of 91.2 kg 

(201 lb) for total phosphorus and 514 kg (1,033 lb) for total nitrogen.  Based upon the 

information summarized in Table 3-27, the observed nitrogen load reduction of 1,487 kg 

achieved during the second year of the system operation substantially exceeds the predicted total 

nitrogen load reduction of 514 kg.  However, the calculated mass load reduction of 65.3 kg for 

total phosphorus measured during the second year of the field monitoring program is 

approximately 28% less than the estimated phosphorus load reduction of 65.3 kg.  

 

 Although wetland treatment systems have been repeatedly shown to provide relatively 

good removal efficiencies for nitrogen species, phosphorus load reductions in wetland systems 

are highly variable.  Unlike ponds or lakes where removal occurs primarily as a result of 

biological uptake, phosphorus concentrations in wetlands are regulated primarily by an 

equilibrium between phosphorus concentrations in the wetland soils and the overlying water 

column.  In general, wetland systems typically achieve equilibrium total phosphorus 

concentrations of approximately 100 g/l after several days of detention time within the 

wetlands.  These values are often achieved regardless of the incoming phosphorus 

concentrations.  For inflows exhibiting elevated phosphorus concentrations, removal efficiencies 

for phosphorus can be extremely high.  However, if the input concentrations are equal to or less 

than 100 g/l, then little or no removal efficiencies may be observed.  As indicated on Table 3-

25, the flow-weighted inflow total phosphorus concentration is approximately 104 g/l which is 

near the equilibrium level for total phosphorus in wetland systems.  If the inflow concentrations 

continue at this level, relatively little phosphorus load can be expected for the treatment facility.  

This concept is clearly illustrated in the information provided on Table 3-27 which shows a net 

uptake of dissolved organic phosphorus, particulate phosphorus, and total phosphorus during the 

second year, with a continued release of SRP from the wetland system. 
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3.5   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 D. 
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SECTION  4 

 

SUMMARY 

 

 

 A field monitoring program was conducted by ERD from April 2010-March 2012 to 

evaluate the performance efficiencies of the Lockhart-Smith RSF.  The Lockhart-Smith RSF site 

consists of a 24.4-acre wetland treatment area which was constructed from a pre-existing borrow 

pit area used to provide fill for construction for I-4.  The wetland treatment area intersects the 

Lockhart-Smith Canal which provides inflows from a 2,800-acre watershed area located east of 

I-4.  Land uses in the drainage basin include natural areas, wetlands, residential, commercial, 

industrial, and highway activities.  Inflows from the Lockhart-Smith Canal initially discharge 

into a 1.2-acre sump where settling of larger particles is encouraged.  After discharging from the 

sump area, the inflows meander through a vegetated wetland area before discharging through the 

outfall canal.  Construction of the site was completed during 2008.   

 

 Automatic samplers with integral flow meters were installed at four significant inflows to 

the facility, as well as the outfall canal to provide a continuous record of hydrologic inputs and 

losses and to collect inflow and outflow samples in a flow-weighted mode.  A recording rain 

gauge and evaporimeter were also installed at each monitoring sites.  A digital water level 

recorder was installed at three separate locations to assist in evaluating changes in water surface 

elevations. 

 

 Continuous inflow and outflow hydrographs were recorded at the Lockhart-Smith RSF 

site at 10-minute intervals from April 2010-March 2012.  During this time, approximately 84% 

of the hydrologic inputs into the system originated from the Lockhart-Smith Canal inflow, with 

relative minor inputs contributed by the remaining monitored inflow sources.  Approximately 

98% of the hydrologic inputs were discharged through the Lockhart-Smith outfall canal, with 2% 

of the inputs lost as a result of evapotranspiration within the wetland area.  The mean hydraulic 

residence time within the Lockhart-Smith RSF during the field monitoring program was 

approximately 2.9 days which reflects an overall annual average value.  Residence times can be 

expected to be substantially greater during dry periods and lower during wet season conditions.  

 

 Over the 24-month monitoring program, a total of 400 composite inflow and outflow 

samples was collected at the Lockhart-Smith RSF site.  Physical-chemical field measurements of 

pH, temperature, specific conductivity, dissolved oxygen, dissolved oxygen saturation, and ORP 

were conducted at each of the inflow and outflow monitoring sites during each weekly field visit.  

In addition, manual field measurements of discharge rates were conducted at each of the four 

inflows and one outflow for use in calibration and verification of discharge measurements 

collected by the flow monitoring equipment. 
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 During the field monitoring program, the Lockhart-Smith RSF site resulted in a 10% 

decrease in concentrations of total nitrogen based upon a comparison of flow-weighted input and 

outflow concentrations.  This reduction occurred primarily as a result of decreases in 

concentrations of ammonia and NOx.  In contrast, the Lockhart-Smith RSF site resulted in a 30% 

increase in total phosphorus concentrations between the inflows and outflows, provided 

primarily as a result of significant increase in SRP.  Concentration increases were also observed 

for turbidity and TSS.  Removal efficiencies calculated using mass inputs and outputs indicated a 

net load reduction for ammonia (23%), NOx (52%), total nitrogen (12%), and dissolved organic 

phosphorus (4%), with increases in mass loadings during migration through the Lockhart-Smith 

RSF for the remaining parameters. 

 

 Additional analyses were conducted to evaluate monthly based removal efficiencies 

during the 24-month monitoring program.  The data suggests that large release of both nitrogen 

and phosphorus occurred within the treatment area during the initial 12 months of the monitoring 

program.  However, net uptake occurred for species of both nitrogen and phosphorus during the 

second year of the field monitoring program, suggesting that the system is reaching a new 

equilibrium, and long-term removal efficiencies may be more appropriately predicted by the 

removals which occurred during the second year of the field monitoring program.   

 

 Based upon the 24-month field monitoring program, the Lockhart-Smith RSF site retains 

substantially more total nitrogen mass than predicted in the design phase evaluation for the 

project.  However, the observed removal for total phosphorus is less than what was actually 

predicted.  The reduced capacity for phosphorus removal is likely related to the relatively low 

input concentrations from the evaluated inflows.  Phosphorus concentrations in wetland 

treatment areas are often determined by the equilibrium between the sediments and water 

column. 
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APPENDIX  A 
 

SELECTED  CONSTRUCTION  PLANS  FOR 
THE  LOCKHART-SMITH  RSF  SITE 























































 
 
LOCKHART-SMITH \ FINAL  REPORT 

 
 

APPENDIX  B 
 

FIELD  MEASUREMENTS  COLLECTED 
AT  THE  LOCKHART-SMITH  RSF  SITE  FROM 

APRIL  2010-MARCH  2012 
 
 



Date Time Temp pH SpCond ORP
MMDDYY HHMMSS (°C) (s.u.) (µmho/cm) (mg/l) (% Sat.) (mV)

Site 1 4/20/10 7:21 24.27 8.18 450 6.3 75 552
Site 1 4/28/10 6:27 24.30 7.47 438 6.1 73 84
Site 1 5/5/10 5:59 28.90 7.19 456 5.4 70 215
Site 1 5/13/10 6:46 27.72 6.99 483 3.2 41 421
Site 1 5/18/10 7:08 26.82 7.27 445 4.4 55 142
Site 1 5/25/10 6:48 28.24 7.09 459 4.2 54 152
Site 1 7/8/10 9:40 28.80 7.44 321 6.1 79 134
Site 1 7/14/10 8:29 30.64 7.48 330 6.0 80 112
Site 1 7/21/10 8:20 27.74 7.51 349 4.0 51 145
Site 1 7/28/10 10:34 32.68 7.31 366 4.2 58 211
Site 1 8/2/10 9:03 30.38 7.16 374 5.2 70 373
Site 1 8/11/10 9:02 28.46 7.17 321 4.1 53 102
Site 1 8/17/10 8:43 30.70 7.27 324 5.8 78 129
Site 1 8/25/10 0:00 28.16 7.21 120 5.9 76 202
Site 1 9/2/10 0:00 26.69 7.33 138 6.8 85 237
Site 1 9/9/10 0:00 27.49 7.13 330 6.3 80 290
Site 1 9/16/10 0:00 27.47 7.25 130 6.9 87 251
Site 1 9/23/10 0:00 27.66 7.31 139 6.8 86 247
Site 1 11/3/10 10:12 24.06 7.45 408 6.7 80 389
Site 1 11/11/10 10:25 21.29 7.44 406 8.4 95 443
Site 1 11/19/10 11:58 20.89 7.13 416 8.3 93 404
Site 1 12/3/10 9:54 16.62 7.29 441 4.8 50 365
Site 1 12/9/10 10:29 13.31 7.07 471 5.9 56 412
Site 1 12/15/10 12:34 12.08 7.05 480 7.5 70 391
Site 1 12/23/10 11:52 14.89 7.26 462 8.8 88 448
Site 1 1/4/11 11:05 16.74 7.28 489 9.3 95 445
Site 1 1/10/11 10:30 15.76 7.44 458 9.2 93 818
Site 1 1/19/11 12:11 17.60 7.58 440 9.2 96 464
Site 1 2/1/11 11:46 17.43 7.53 428 9.1 95 474
Site 1 2/24/11 10:06 19.66 7.10 469 7.8 86 459
Site 1 3/2/11 10:33 21.51 7.66 458 8.8 100 451
Site 1 3/8/11 0:00 16.93 7.88 249 10.1 105 215
Site 1 3/18/11 8:48 17.85 7.54 482 8.7 92 459
Site 1 4/4/11 9:27 22.31 7.23 382 7.3 84 471
Site 1 4/11/11 9:17 26.72 7.29 366 6.4 80 472
Site 1 7/14/11 10:29 30.80 8.04 469 6.3 84 272
Site 1 7/18/11 9:54 29.19 7.52 476 6.1 80 396
Site 1 8/5/11 11:19 32.99 8.02 470 6.1 85 272
Site 1 8/12/11 10:27 30.55 7.45 423 5.4 72 287
Site 1 8/17/11 8:54 30.89 7.56 405 6.0 80 246
Site 1 8/29/11 10:28 29.98 7.29 423 3.4 45 281
Site 1 9/9/11 8:22 27.82 7.40 457 5.3 67 454
Site 1 9/23/11 0:00 27.14 7.51 443 6.5 82 214
Site 1 10/4/11 0:00 25.08 7.24 425 5.9 72 197
Site 1 10/11/11 0:00 25.79 7.31 346 6.8 84 148

Field Measurements Collected at the Lockhart-Smith Site from April 2010 - April 2012

Diss. O2



Date Time Temp pH SpCond ORP
MMDDYY HHMMSS (°C) (s.u.) (µmho/cm) (mg/l) (% Sat.) (mV)

Field Measurements Collected at the Lockhart-Smith Site from April 2010 - April 2012

Diss. O2

Site 1 10/19/11 0:00 24.85 7.31 328 6.4 77 272
Site 1 11/4/11 0:00 21.54 7.45 415 6.3 71 253
Site 1 11/14/11 9:18 20.04 7.60 434 6.8 74 107
Site 1 11/29/11 8:32 19.84 7.64 476 7.7 85 131
Site 1 12/9/11 11:30 19.86 7.59 495 7.1 78 93
Site 1 12/16/11 9:14 20.05 7.68 493 6.1 67 139
Site 1 12/23/11 8:03 20.19 7.48 512 4.5 50 146
Site 1 12/31/11 8:04 18.75 7.60 522 6.8 73 143
Site 1 1/6/12 10:00 14.75 8.14 516 7.6 75 134
Site 1 1/13/12 9:20 17.22 7.69 536 7.4 77 59
Site 1 1/19/12 9:34 17.25 7.57 551 7.4 77 392
Site 1 2/6/12 11:48 23.59 7.93 323 6.0 71 147
Site 1 2/14/12 8:28 16.22 7.79 532 6.9 71 251
Site 1 2/22/12 8:05 18.85 7.82 550 6.3 68 217
Site 1 3/2/12 7:59 22.60 8.01 565 5.4 63 198
Site 1 3/7/12 8:33 20.25 8.01 533 6.2 69 212
Site 1 3/13/12 7:30 19.96 7.80 547 7.6 83 144
Site 1 3/20/12 10:25 25.08 8.24 550 7.7 93 337
Site 1 3/26/12 9:03 23.07 7.76 574 6.5 76 346
Site 1 4/4/12 8:21 24.76 7.46 593 4.1 50 350

12.08 6.99 120 3.2 41 59
32.99 8.24 593 10.1 105 818
24.06 7.45 445 6.3 77 251
22.77 7.48 407 6.3 74 247

Minimum Value:
Maximum Value:

Median Value:
Geometric Mean:



Date Time Temp pH SpCond ORP
MMDDYY HHMMSS (°C) (s.u.) (µmho/cm) (mg/l) (% Sat.) (mV)

Field Measurements Collected at the Lockhart-Smith Site from April 2010 - April 2012

Diss. O2

Site 1A 4/28/10 6:21 17.85 6.90 376 6.0 63 97
Site 1A 5/18/10 7:10 24.48 7.21 325 4.6 55 139
Site 1A 7/8/10 9:44 26.27 7.32 315 4.7 59 123
Site 1A 8/11/10 8:59 26.35 7.07 316 3.2 40 107
Site 1A 8/17/10 8:46 28.01 7.10 284 3.4 44 119
Site 1A 8/25/10 0:00 25.81 7.13 300 5.4 67 213
Site 1A 9/9/10 0:00 25.80 6.92 302 5.1 63 275
Site 1A 1/19/11 11:57 18.09 7.19 388 7.3 78 480
Site 1A 2/1/11 11:44 17.31 7.61 467 8.6 90 479
Site 1A 3/2/11 12:01 17.40 7.65 372 8.7 91 444
Site 1A 4/4/11 9:18 19.41 7.16 382 6.7 73 488
Site 1A 7/8/11 8:11 25.14 7.16 410 4.8 59 317
Site 1A 8/5/11 11:22 29.25 7.29 401 5.0 66 281
Site 1A 8/12/11 10:33 28.44 6.99 312 3.3 42 288
Site 1A 8/29/11 10:31 28.03 7.13 389 4.6 59 277
Site 1A 9/23/11 0:00 25.30 6.94 355 5.1 62 218
Site 1A 10/11/11 0:00 24.20 6.90 289 5.3 63 172
Site 1A 10/19/11 0:00 24.49 7.11 388 4.7 57 255
Site 1A 3/13/12 7:19 17.04 7.38 458 6.9 71 163

17.04 6.90 284 3.2 40 97
29.25 7.65 467 8.7 91 488
25.14 7.13 372 5.1 63 255
23.22 7.16 355 5.2 62 229

Maximum Value:
Median Value:

Geometric Mean:

Minimum Value:



Date Time Temp pH SpCond ORP
MMDDYY HHMMSS (°C) (s.u.) (µmho/cm) (mg/l) (% Sat.) (mV)

Field Measurements Collected at the Lockhart-Smith Site from April 2010 - April 2012

Diss. O2

Site 2 4/20/10 7:50 23.88 7.54 301 5.6 66 589
Site 2 4/28/10 6:59 23.89 7.33 145 5.2 61 66
Site 2 5/5/10 6:24 28.12 7.18 285 4.5 57 149
Site 2 5/13/10 6:43 27.11 7.35 289 4.7 60 431
Site 2 5/18/10 7:42 27.64 7.43 233 4.0 51 133
Site 2 5/25/10 7:03 28.90 7.21 273 4.4 57 147
Site 2 7/8/10 10:16 30.38 7.43 227 4.6 61 108
Site 2 7/14/10 8:56 30.29 7.40 234 5.4 72 101
Site 2 7/21/10 8:50 30.12 7.32 241 3.8 50 127
Site 2 8/2/10 9:27 30.13 7.25 247 4.5 59 335
Site 2 8/11/10 9:40 30.37 7.34 232 3.5 47 83
Site 2 8/17/10 9:13 30.90 7.29 242 4.3 58 107
Site 2 8/25/10 0:00 28.50 7.26 231 4.9 63 186
Site 2 9/2/10 0:00 27.80 7.22 275 5.1 65 184
Site 2 9/9/10 0:00 28.63 7.19 126 4.4 57 265
Site 2 9/16/10 0:00 28.49 7.43 105 5.7 74 235
Site 2 9/23/10 0:00 28.03 7.30 110 6.1 78 234
Site 2 11/3/10 10:35 24.81 7.40 275 5.4 65 404
Site 2 11/11/10 11:04 20.45 7.42 280 7.1 79 435
Site 2 11/19/10 12:44 20.77 7.43 289 7.1 80 421
Site 2 12/3/10 10:11 15.52 7.57 322 5.1 51 373
Site 2 12/9/10 10:52 13.48 7.45 325 6.7 64 422
Site 2 12/15/10 12:48 11.71 7.56 324 7.7 71 397
Site 2 12/23/10 11:17 13.83 7.53 53 8.3 81 447
Site 2 1/4/11 11:24 16.15 7.55 358 8.6 87 476
Site 2 1/10/11 10:48 15.68 7.53 360 8.9 89 732
Site 2 1/19/11 12:27 17.28 7.60 198 8.2 85 469
Site 2 2/1/11 12:15 18.08 7.51 29 7.7 81 462
Site 2 2/24/11 10:32 19.28 7.39 383 7.3 80 401
Site 2 3/2/11 11:22 20.72 7.42 202 6.9 77 447
Site 2 3/8/11 0:00 16.66 7.97 189 9.1 94 244
Site 2 3/18/11 8:58 19.89 7.37 378 5.9 65 426
Site 2 3/28/11 9:12 23.61 7.22 396 5.3 63 484
Site 2 4/4/11 10:39 23.98 7.52 337 6.6 79 439
Site 2 4/11/11 9:27 25.86 7.45 339 6.2 77 447
Site 2 7/14/11 10:46 31.49 7.54 309 5.1 69 273
Site 2 8/5/11 11:34 32.70 7.61 303 6.2 86 263
Site 2 8/12/11 10:50 31.40 7.46 304 4.0 54 283
Site 2 8/17/11 9:08 31.27 7.32 309 5.2 70 264
Site 2 8/29/11 10:44 30.09 7.42 310 5.8 77 255
Site 2 9/9/11 8:36 27.67 7.36 320 5.4 68 423



Date Time Temp pH SpCond ORP
MMDDYY HHMMSS (°C) (s.u.) (µmho/cm) (mg/l) (% Sat.) (mV)

Field Measurements Collected at the Lockhart-Smith Site from April 2010 - April 2012

Diss. O2

Site 2 9/23/11 0:00 27.12 7.21 281 5.2 65 198
Site 2 10/11/11 0:00 25.23 7.44 284 5.3 65 196
Site 2 10/19/11 0:00 25.82 7.33 299 5.2 64 128
Site 2 11/4/11 0:00 22.21 7.43 123 6.2 71 171
Site 2 11/14/11 8:37 16.39 8.22 296 8.4 86 151
Site 2 12/16/11 9:27 19.79 7.63 331 5.5 60 133
Site 2 3/2/12 8:18 21.89 7.65 341 5.4 62 174
Site 2 3/13/12 7:40 20.69 7.60 336 6.7 75 137
Site 2 3/20/12 11:06 23.47 7.68 323 4.4 52 321

11.71 7.18 29 3.5 47 66
32.70 8.22 396 9.1 94 732
25.02 7.43 287 5.4 66 265
23.43 7.44 245 5.7 68 255Geometric Mean:

Minimum Value:
Maximum Value:

Median Value:



Date Time Temp pH SpCond ORP
MMDDYY HHMMSS (°C) (s.u.) (µmho/cm) (mg/l) (% Sat.) (mV)

Field Measurements Collected at the Lockhart-Smith Site from April 2010 - April 2012

Diss. O2

Site 3 4/20/10 8:10 21.82 7.08 323 7.6 86 598
Site 3 4/28/10 7:23 21.43 6.69 244 6.3 71 80
Site 3 5/5/10 7:00 26.18 6.83 154 3.7 46 160
Site 3 5/13/10 8:22 24.83 6.94 360 3.7 44 274
Site 3 5/18/10 8:18 26.52 6.85 231 4.3 54 137
Site 3 5/25/10 7:36 26.11 6.80 308 4.1 50 176
Site 3 7/8/10 11:05 28.20 7.09 214 3.3 42 123
Site 3 7/14/10 9:08 28.56 7.09 263 3.8 49 94
Site 3 7/21/10 9:28 28.02 7.06 298 2.7 35 134
Site 3 7/28/10 11:09 29.93 7.18 341 2.6 34 231
Site 3 8/2/10 9:50 27.74 7.10 349 2.8 35 334
Site 3 8/11/10 9:28 28.18 7.02 227 3.0 39 104
Site 3 8/17/10 9:39 28.49 7.03 227 3.5 45 117
Site 3 8/25/10 0:00 27.08 6.97 191 4.7 59 174
Site 3 9/2/10 0:00 25.31 7.05 132 4.1 50 194
Site 3 9/9/10 0:00 26.84 6.61 100 5.2 65 236
Site 3 9/16/10 0:00 25.76 7.05 105 5.3 65 209
Site 3 9/23/10 0:00 26.23 6.98 155 4.4 55 254
Site 3 11/3/10 11:05 23.55 7.04 256 5.3 62 400
Site 3 11/11/10 11:31 18.46 7.09 307 5.9 63 420
Site 3 11/19/10 12:28 22.03 7.12 361 5.5 63 415
Site 3 12/3/10 10:42 12.42 7.30 383 5.0 46 421
Site 3 12/9/10 11:15 11.02 7.16 419 4.8 44 488
Site 3 12/15/10 13:09 10.05 7.33 408 7.0 63 467
Site 3 12/23/10 10:58 13.70 7.04 309 5.8 56 460
Site 3 1/4/11 11:49 16.05 7.06 404 5.2 53 496
Site 3 1/10/11 11:14 14.51 7.05 321 6.7 66 723
Site 3 1/19/11 12:51 17.70 7.09 272 7.3 77 484
Site 3 2/1/11 12:02 16.46 7.09 348 6.5 67 484
Site 3 2/24/11 10:57 18.64 7.09 393 6.1 65 443
Site 3 3/2/11 11:04 18.68 7.12 327 6.8 72 468
Site 3 3/8/11 0:00 15.47 7.62 364 8.6 86 240
Site 3 3/18/11 9:20 18.72 7.29 327 6.6 71 447
Site 3 3/28/11 9:03 22.23 7.02 231 3.8 44 496
Site 3 4/4/11 10:12 21.47 6.95 264 6.5 74 468
Site 3 4/11/11 9:48 23.85 7.16 315 5.3 63 448
Site 3 5/4/11 11:01 24.50 7.20 400 3.5 42 459
Site 3 6/3/11 9:55 25.18 7.97 209 7.1 87 255
Site 3 6/21/11 8:57 27.63 7.89 344 6.0 76 501
Site 3 6/27/11 9:12 27.13 7.20 368 2.3 29 308
Site 3 7/14/11 11:03 29.36 7.25 345 3.9 52 268
Site 3 7/18/11 10:21 27.31 7.25 367 3.9 49 406
Site 3 8/5/11 11:57 30.83 7.15 267 4.9 66 292
Site 3 8/12/11 11:06 29.68 6.99 220 3.7 49 300
Site 3 8/17/11 9:29 28.28 6.95 287 3.2 41 275



Date Time Temp pH SpCond ORP
MMDDYY HHMMSS (°C) (s.u.) (µmho/cm) (mg/l) (% Sat.) (mV)

Field Measurements Collected at the Lockhart-Smith Site from April 2010 - April 2012

Diss. O2

Site 3 8/29/11 10:57 28.41 6.98 337 3.2 42 251
Site 3 9/9/11 8:57 26.02 6.98 306 2.9 36 416
Site 3 9/23/11 0:00 26.69 6.88 225 4.8 60 158
Site 3 10/4/11 0:00 21.09 6.88 332 3.6 40 179
Site 3 10/11/11 0:00 24.84 6.75 215 4.7 57 130
Site 3 10/19/11 0:00 24.74 7.01 309 4.3 52 156
Site 3 11/4/11 0:00 20.79 7.12 306 5.4 60 150
Site 3 11/14/11 8:53 17.45 7.39 357 5.3 55 150
Site 3 11/29/11 9:05 18.16 7.41 387 6.2 66 103
Site 3 12/9/11 11:41 17.54 7.50 425 5.8 61 86
Site 3 12/16/11 9:59 19.04 7.41 393 4.6 50 116
Site 3 12/23/11 8:21 19.03 7.41 415 3.7 40 141
Site 3 12/31/11 8:14 16.28 7.52 218 5.2 53 142
Site 3 1/6/12 10:16 12.45 7.59 434 6.8 64 129
Site 3 1/13/12 9:36 16.09 7.46 450 5.0 51 89
Site 3 1/19/12 9:48 15.18 7.43 463 5.1 51 319
Site 3 2/6/12 12:14 21.93 7.73 458 5.7 66 159
Site 3 2/14/12 8:49 11.31 7.99 424 8.0 74 237
Site 3 2/22/12 8:31 17.94 7.41 446 4.3 46 208
Site 3 3/2/12 8:41 21.13 7.42 448 3.7 42 176
Site 3 3/7/12 8:52 17.84 7.53 459 4.1 43 213
Site 3 3/13/12 8:09 19.54 7.30 331 5.6 61 142
Site 3 3/20/12 10:54 21.73 7.35 396 3.0 34 335
Site 3 3/26/12 9:23 20.65 7.33 424 3.5 39 343
Site 3 4/4/12 8:29 22.87 8.16 429 6.9 81 342

10.05 6.61 100 2.3 29 80
30.83 8.16 463 8.6 87 723
21.98 7.11 329 4.9 54 253
21.29 7.19 305 4.7 54 244

Minimum Value:
Maximum Value:

Median Value:
Geometric Mean:



Date Time Temp pH SpCond ORP
MMDDYY HHMMSS (°C) (s.u.) (µmho/cm) (mg/l) (% Sat.) (mV)

Field Measurements Collected at the Lockhart-Smith Site from April 2010 - April 2012

Diss. O2

Site 4 4/28/10 8:48 23.06 6.89 374 2.1 25 74
Site 4 5/5/10 7:59 29.08 8.09 404 5.2 68 157
Site 4 5/18/10 8:58 26.69 7.20 408 1.8 23 121
Site 4 5/25/10 8:05 25.83 7.97 336 5.3 65 164
Site 4 7/8/10 11:29 30.81 7.43 243 2.0 27 105
Site 4 7/21/10 10:53 31.72 7.20 331 1.7 23 88
Site 4 7/28/10 9:07 30.85 7.31 478 2.5 34 191
Site 4 8/11/10 10:33 29.29 7.33 358 1.8 24 81
Site 4 8/17/10 10:13 31.42 8.01 305 5.9 79 105
Site 4 8/25/10 0:00 27.44 8.32 357 7.3 92 169
Site 4 9/9/10 0:00 28.37 7.65 290 6.8 88 72
Site 4 1/19/11 13:54 20.66 7.78 403 8.0 89 434
Site 4 2/1/11 12:58 17.30 7.84 259 9.2 96 456
Site 4 4/4/11 11:39 24.93 7.10 193 3.2 38 413
Site 4 8/12/11 9:08 28.47 7.20 200 2.0 26 306
Site 4 8/29/11 11:31 29.80 8.09 216 6.9 91 185
Site 4 10/4/11 0:00 22.66 7.91 179 7.9 91 150
Site 4 10/11/11 0:00 24.77 7.21 233 3.8 46 183
Site 4 10/19/11 0:00 25.61 8.29 319 6.9 85 132

17.30 6.89 179 1.7 23 72
31.72 8.32 478 9.2 96 456
27.44 7.65 319 5.2 65 157
26.48 7.61 298 4.0 50 159

Maximum Value:
Median Value:

Geometric Mean:

Minimum Value:



Date Time Temp pH SpCond ORP
MMDDYY HHMMSS (°C) (s.u.) (µmho/cm) (mg/l) (% Sat.) (mV)

Field Measurements Collected at the Lockhart-Smith Site from April 2010 - April 2012

Diss. O2

Site 5 4/20/10 6:15 20.72 8.40 348 4.1 45 502
Site 5 4/28/10 8:09 22.35 6.71 293 4.0 46 82
Site 5 5/5/10 7:24 30.13 7.45 281 4.1 54 138
Site 5 5/13/10 7:30 26.33 6.90 370 2.8 34 305
Site 5 5/18/10 5:51 24.79 6.73 283 3.1 37 150
Site 5 5/25/10 6:03 25.42 6.73 234 2.4 29 126
Site 5 7/8/10 8:46 27.43 7.11 240 9.0 114 125
Site 5 7/14/10 7:56 27.57 7.01 277 3.5 44 117
Site 5 7/21/10 10:29 29.77 7.06 297 2.7 36 123
Site 5 7/28/10 9:31 30.63 7.08 328 1.9 25 211
Site 5 8/2/10 8:20 26.93 7.12 342 3.2 40 568
Site 5 8/11/10 10:14 28.93 6.99 260 2.4 31 97
Site 5 8/17/10 8:01 28.04 6.95 300 2.9 37 90
Site 5 8/25/10 0:00 27.35 6.90 133 3.2 40 126
Site 5 9/2/10 0:00 26.70 6.94 123 3.8 47 176
Site 5 9/9/10 0:00 27.29 6.68 228 3.2 40 274
Site 5 9/16/10 0:00 26.50 6.88 139 3.5 43 156
Site 5 9/23/10 0:00 27.85 6.96 124 4.5 57 243
Site 5 11/3/10 11:40 23.65 6.89 351 3.4 40 395
Site 5 11/11/10 12:12 23.72 6.95 340 4.7 55 410
Site 5 11/19/10 13:21 20.00 6.98 402 10.1 111 419
Site 5 12/3/10 11:11 12.92 7.13 364 4.8 45 416
Site 5 12/9/10 11:48 11.55 7.10 356 5.7 52 490
Site 5 12/15/10 13:32 12.25 7.61 313 5.4 51 459
Site 5 12/23/10 10:31 13.99 7.07 399 6.7 65 476
Site 5 1/4/11 12:29 15.70 7.09 346 7.1 71 493
Site 5 1/10/11 11:37 14.44 7.08 299 7.4 72 692
Site 5 1/19/11 13:29 20.34 7.05 334 6.6 73 480
Site 5 2/1/11 12:36 20.36 7.24 356 6.5 72 452
Site 5 2/24/11 11:27 20.38 6.99 398 5.8 64 452
Site 5 3/8/11 0:00 16.45 7.46 396 8.3 85 240
Site 5 3/18/11 9:42 18.45 7.52 383 9.0 96 438
Site 5 3/28/11 9:49 24.18 7.32 421 6.5 78 471
Site 5 4/4/11 11:06 25.38 6.93 292 4.6 57 405
Site 5 4/11/11 10:17 25.27 6.99 327 4.0 49 444
Site 5 6/3/11 9:59 24.70 7.24 325 4.6 55 266
Site 5 6/21/11 11:00 32.17 7.39 372 6.9 95 392
Site 5 6/27/11 9:31 27.05 7.03 408 2.3 29 297
Site 5 7/14/11 11:36 31.22 7.14 373 2.4 32 251
Site 5 7/18/11 10:46 29.18 7.48 372 6.9 91 332
Site 5 8/5/11 10:37 29.38 6.89 355 1.9 25 291
Site 5 8/12/11 9:32 29.21 6.82 291 1.3 17 290
Site 5 8/17/11 8:23 27.63 6.72 325 1.8 22 205
Site 5 8/29/11 11:17 28.96 6.90 335 2.2 28 165
Site 5 9/9/11 9:29 26.14 6.94 327 3.4 42 387



Date Time Temp pH SpCond ORP
MMDDYY HHMMSS (°C) (s.u.) (µmho/cm) (mg/l) (% Sat.) (mV)

Field Measurements Collected at the Lockhart-Smith Site from April 2010 - April 2012

Diss. O2

Site 5 9/23/11 0:00 27.37 6.89 299 2.8 35 125
Site 5 10/4/11 0:00 24.28 6.99 349 3.8 45 131
Site 5 10/11/11 0:00 24.85 6.80 242 3.9 47 141
Site 5 10/19/11 0:00 24.74 6.99 142 3.7 45 152
Site 5 11/4/11 0:00 20.90 7.12 167 5.3 59 150
Site 5 11/14/11 9:32 18.94 7.32 368 4.7 50 101
Site 5 11/29/11 9:44 18.61 7.41 412 7.1 76 89
Site 5 12/9/11 12:09 18.61 7.46 422 5.6 60 93
Site 5 12/16/11 10:25 19.82 7.43 419 4.7 52 106
Site 5 12/23/11 8:43 19.01 7.77 421 4.9 53 116
Site 5 12/31/11 8:34 16.16 7.71 441 6.1 62 121
Site 5 1/6/12 11:07 14.58 7.58 426 6.4 63 108
Site 5 1/13/12 10:06 15.14 7.60 460 7.7 77 86
Site 5 1/19/12 10:42 15.18 7.50 462 6.1 61 275
Site 5 2/6/12 12:43 23.65 7.88 469 5.9 69 167
Site 5 2/14/12 9:22 14.26 7.52 459 6.0 59 196
Site 5 2/22/12 8:55 17.76 7.45 477 5.5 58 171
Site 5 3/2/12 9:06 21.68 7.42 476 4.5 51 160
Site 5 3/7/12 9:15 18.48 7.48 481 4.4 47 200
Site 5 3/13/12 8:42 19.81 7.22 384 5.1 56 129
Site 5 3/20/12 11:25 23.59 7.42 446 4.6 54 304
Site 5 3/26/12 9:43 20.97 7.32 462 4.8 54 320
Site 5 4/4/12 8:55 22.66 7.48 458 4.7 54 355

11.55 6.68 123 1.3 17 82
32.17 8.40 481 10.1 114 692
23.69 7.10 350 4.6 52 226
22.13 7.17 327 4.3 50 223Geometric Mean:

Minimum Value:
Maximum Value:

Median Value:
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APPENDIX  C 
 

CHEMICAL  CHARACTERISTICS 
OF  INFLOW  AND  OUTFLOW  SAMPLES 

COLLECTED  AT  THE  LOCKHART-SMITH  RSF 
 
 

      C.1   Site 1 
      C.2   Site 1A 
      C.3    Site 2 
      C.4   Site 3 
      C.5   Site 4 
      C.6   Site 5 
      C.7   Bulk Precipitation Samples 
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D.3   Control Standard Recovery 



Alkalinity mg/l LCS 04/13/10 04/13/10 6.8 6.6 97% 93.4 - 104
Alkalinity mg/l LCS 04/26/10 04/26/10 6.8 6.6 97% 93.4 - 104
Alkalinity mg/l LCS 04/30/10 04/30/10 6.6 6.6 100% 93.4 - 104
Alkalinity mg/l LCS 05/07/10 05/07/10 6.6 6.4 97% 93.4 - 104
Alkalinity mg/l LCS 05/17/10 05/17/10 6.6 6.6 100% 93.4 - 104
Alkalinity mg/l LCS 05/27/10 05/27/10 6.6 6.8 103% 93.4 - 104
Alkalinity mg/l LCS 05/27/10 05/27/10 6.4 6.6 103% 93.4 - 104
Alkalinity mg/l LCS 06/04/10 06/04/10 6.8 7.0 103% 93.4 - 104
Alkalinity mg/l LCS 06/11/10 06/11/10 6.4 6.2 97% 93.4 - 104
Alkalinity mg/l LCS 06/11/10 06/11/10 6.4 6.2 97% 93.4 - 104
Alkalinity mg/l LCS 06/29/10 06/29/10 6.4 6.6 103% 93.4 - 104
Alkalinity mg/l LCS 06/29/10 06/29/10 6.4 6.2 97% 93.4 - 104
Alkalinity mg/l LCS 07/06/10 07/06/10 4.8 4.6 96% 93.4 - 104
Alkalinity mg/l LCS 07/12/10 07/12/10 4.4 4.4 100% 93.4 - 104
Alkalinity mg/l LCS 08/04/10 08/04/10 4.6 4.4 96% 93.4 - 104
Alkalinity mg/l LCS 08/24/10 08/24/10 4.6 4.4 96% 93.4 - 104
Alkalinity mg/l LCS 08/30/10 08/30/10 4.6 4.8 104% 93.4 - 104
Alkalinity mg/l LCS 08/30/10 08/30/10 4.6 4.6 100% 93.4 - 104
Alkalinity mg/l LCS 09/07/10 09/07/10 4.8 4.6 96% 93.4 - 104
Alkalinity mg/l LCS 09/07/10 09/07/10 4.6 4.4 96% 93.4 - 104
Alkalinity mg/l LCS 09/10/10 09/10/10 4.6 4.4 96% 93.4 - 104
Alkalinity mg/l LCS 09/20/10 09/20/10 4.4 4.6 105% 93.4 - 104
Alkalinity mg/l LCS 10/04/10 10/04/10 8.6 8.2 104% 93.4 - 104
Alkalinity mg/l LCS 10/07/10 10/07/10 8.4 8.2 97% 93.4 - 104
Alkalinity mg/l LCS 10/07/10 10/07/10 8.6 8.8 96% 93.4 - 104
Alkalinity mg/l LCS 10/14/10 10/14/10 8.4 8.2 98% 93.4 - 104
Alkalinity mg/l LCS 10/26/10 10/26/10 8.4 8.4 102% 93.4 - 104
Alkalinity mg/l LCS 12/13/10 12/13/10 8.4 8.6 98% 93.4 - 104
Alkalinity mg/l LCS 12/21/10 12/21/10 8.6 8.8 100% 93.4 - 104
Alkalinity mg/l LCS 01/06/11 01/06/11 6.6 6.6 100% 93.4 - 104
Alkalinity mg/l LCS 01/11/11 01/11/11 6.6 6.6 100% 93.4 - 104
Alkalinity mg/l LCS 01/27/11 01/27/11 6.6 6.6 100% 93.4 - 104
Alkalinity mg/l LCS 02/03/11 02/03/11 6.6 6.4 97% 93.4 - 104
Alkalinity mg/l LCS 02/03/11 02/03/11 6.8 6.8 100% 93.4 - 104
Alkalinity mg/l LCS 02/28/11 02/28/11 6.6 6.4 97% 93.4 - 104
Alkalinity mg/l LCS 02/28/11 02/28/11 6.8 6.8 100% 93.4 - 104
Alkalinity mg/l LCS 03/04/11 03/04/11 6.6 6.6 100% 93.4 - 104
Alkalinity mg/l LCS 03/04/11 03/04/11 6.6 6.6 100% 93.4 - 104
Alkalinity mg/l LCS 03/09/11 03/09/11 6.8 7.0 103% 93.4 - 104
Alkalinity mg/l LCS 03/21/11 03/21/11 6.8 6.8 100% 93.4 - 104
Alkalinity mg/l LCS 04/07/11 04/07/11 6.6 6.4 97% 93.4 - 104
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% 
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ACCEPTANCE 
RANGE        

(%)         

Laboratory Control Standard Recovery
FOR LOCKHART-SMITH COLLECTED FROM

April 2010 to April 2012
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Alkalinity mg/l LCS 05/05/11 05/05/11 6.4 6.2 97% 93.4 - 104
Alkalinity mg/l LCS 06/06/11 06/06/11 12.4 12.6 102% 93.4 - 104
Alkalinity mg/l LCS 07/06/11 07/06/11 12.6 12.2 97% 93.4 - 104
Alkalinity mg/l LCS 07/12/11 07/12/11 12.4 12.6 102% 93.4 - 104
Alkalinity mg/l LCS 07/21/11 07/21/11 12.8 12.6 98% 93.4 - 104
Alkalinity mg/l LCS 08/05/11 08/05/11 12.6 12.6 100% 93.4 - 104
Alkalinity mg/l LCS 08/12/11 08/12/11 12.6 12.4 98% 93.4 - 104
Alkalinity mg/l LCS 08/16/11 08/16/11 12.6 12.8 102% 93.4 - 104
Alkalinity mg/l LCS 09/12/11 09/12/11 12.8 12.6 98% 93.4 - 104
Alkalinity mg/l LCS 09/26/11 09/26/11 12.8 12.6 98% 93.4 - 104
Alkalinity mg/l LCS 10/07/11 10/07/11 10.6 11.0 104% 93.4 - 104
Alkalinity mg/l LCS 10/31/11 10/31/11 10.4 10.0 96% 93.4 - 104
Alkalinity mg/l LCS 11/07/11 11/07/11 10.4 10.0 96% 93.4 - 104
Alkalinity mg/l LCS 12/01/11 12/01/11 10.4 10.4 100% 93.4 - 104
Alkalinity mg/l LCS 12/12/11 12/12/11 10.6 10.2 96% 93.4 - 104
Alkalinity mg/l LCS 12/19/11 12/19/11 10.4 10.0 96% 93.4 - 104
Alkalinity mg/l LCS 12/27/11 12/27/11 10.6 10.4 98% 93.4 - 104
Alkalinity mg/l LCS 01/10/12 01/10/12 10.4 10.8 104% 93.4 - 104
Alkalinity mg/l LCS 01/15/12 01/15/12 10.6 10.8 102% 93.4 - 104
Alkalinity mg/l LCS 02/07/12 02/07/12 10.4 9.8 95% 93.4 - 104
Alkalinity mg/l LCS 02/07/12 02/07/12 10.6 11.0 104% 93.4 - 104
Alkalinity mg/l LCS 02/15/12 02/15/12 10.4 10.6 102% 93.4 - 104
Alkalinity mg/l LCS 02/27/12 02/27/12 10.6 10.8 102% 93.4 - 104
Alkalinity mg/l LCS 03/05/12 03/05/12 10.4 10.0 96% 93.4 - 104
Alkalinity mg/l LCS 03/05/12 03/05/12 10.4 10.8 104% 93.4 - 104
Alkalinity mg/l LCS 03/21/12 03/21/12 10.6 10.4 98% 93.4 - 104
Alkalinity mg/l LCS 03/21/12 03/21/12 10.6 10.2 96% 93.4 - 104
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Turbidity NTU LCS 04/09/10 04/09/10 20.0 19.6 98% 87.6 - 106.8
Turbidity NTU LCS 04/28/10 04/28/10 20.0 19.6 98% 87.6 - 106.8
Turbidity NTU LCS 05/06/10 05/06/10 20.0 19.9 100% 87.6 - 106.8
Turbidity NTU LCS 05/14/10 05/14/10 20.1 19.8 99% 87.6 - 106.8
Turbidity NTU LCS 05/26/10 05/26/10 20.1 19.3 96% 87.6 - 106.8
Turbidity NTU LCS 06/03/10 06/03/10 20.0 19.7 99% 87.6 - 106.8
Turbidity NTU LCS 06/10/10 06/10/10 20.0 20.3 102% 87.6 - 106.8
Turbidity NTU LCS 06/10/10 06/10/10 20.0 20.2 101% 87.6 - 106.8
Turbidity NTU LCS 06/28/10 06/28/10 20.0 20.2 101% 87.6 - 106.8
Turbidity NTU LCS 06/28/10 06/28/10 20.1 20.1 100% 87.6 - 106.8
Turbidity NTU LCS 07/09/10 07/09/10 10.0 9.4 94% 87.6 - 106.8
Turbidity NTU LCS 07/09/10 07/09/10 10.0 9.1 91% 87.6 - 106.8
Turbidity NTU LCS 08/03/10 08/03/10 10.3 10.5 102% 87.6 - 106.8
Turbidity NTU LCS 08/12/10 08/12/10 10.4 10.4 100% 87.6 - 106.8
Turbidity NTU LCS 08/18/10 08/18/10 10.1 10.6 105% 87.6 - 106.8
Turbidity NTU LCS 09/03/10 09/03/10 10.1 9.8 97% 87.6 - 106.8
Turbidity NTU LCS 09/10/10 09/10/10 10.1 10.0 99% 87.6 - 106.8
Turbidity NTU LCS 09/29/10 09/29/10 10.1 10.0 99% 87.6 - 106.8
Turbidity NTU LCS 10/08/10 10/08/10 40.3 38.8 96% 87.6 - 106.8
Turbidity NTU LCS 10/13/10 10/13/10 40.3 38.8 96% 87.6 - 106.8
Turbidity NTU LCS 11/05/10 11/05/10 40.3 39.7 99% 87.6 - 106.8
Turbidity NTU LCS 11/20/10 11/20/10 40.5 40.2 99% 87.6 - 106.8
Turbidity NTU LCS 12/04/10 12/04/10 40.5 38.8 96% 87.6 - 106.8
Turbidity NTU LCS 12/10/10 12/10/10 40.2 40.4 100% 87.6 - 106.8
Turbidity NTU LCS 12/10/10 12/10/10 40.1 40.7 101% 87.6 - 106.8
Turbidity NTU LCS 12/17/10 12/17/10 40.4 40.4 100% 87.6 - 106.8
Turbidity NTU LCS 12/24/10 12/24/10 40.4 40.4 100% 87.6 - 106.8
Turbidity NTU LCS 01/05/11 01/05/11 20.3 18.9 93% 87.6 - 106.8
Turbidity NTU LCS 01/10/11 01/10/11 20.2 19.2 95% 87.6 - 106.8
Turbidity NTU LCS 02/02/11 02/02/11 20.2 19.9 99% 87.6 - 106.8
Turbidity NTU LCS 02/02/11 02/02/11 20.2 19.3 96% 87.6 - 106.8
Turbidity NTU LCS 02/25/11 02/25/11 20.0 19.7 99% 87.6 - 106.8
Turbidity NTU LCS 03/01/11 03/01/11 20.0 19.6 98% 87.6 - 106.8
Turbidity NTU LCS 03/09/11 03/09/11 20.3 19.1 94% 87.6 - 106.8
Turbidity NTU LCS 03/18/11 03/18/11 20.2 19.1 95% 87.6 - 106.8
Turbidity NTU LCS 04/06/11 04/06/11 20.3 18.8 93% 87.6 - 106.8
Turbidity NTU LCS 07/08/11 07/08/11 40.0 37.7 94% 87.6 - 106.8
Turbidity NTU LCS 07/08/11 07/08/11 40.3 37.7 94% 87.6 - 106.8
Turbidity NTU LCS 07/19/11 07/19/11 40.2 37.3 93% 87.6 - 106.8
Turbidity NTU LCS 07/31/11 07/31/11 40.4 37.0 92% 87.6 - 106.8
Turbidity NTU LCS 08/05/11 08/05/11 40.3 36.6 91% 87.6 - 106.8
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Turbidity NTU LCS 08/05/11 08/05/11 40.2 39.0 97% 87.6 - 106.8
Turbidity NTU LCS 08/12/11 08/12/11 40.1 36.9 92% 87.6 - 106.8
Turbidity NTU LCS 09/09/11 09/09/11 40.2 39.3 98% 87.6 - 106.8
Turbidity NTU LCS 09/09/11 09/09/11 40.1 39.6 99% 87.6 - 106.8
Turbidity NTU LCS 09/16/11 09/16/11 40.3 38.0 94% 87.6 - 106.8
Turbidity NTU LCS 09/25/11 09/25/11 40.3 38.8 96% 87.6 - 106.8
Turbidity NTU LCS 10/04/11 10/04/11 20.2 19.3 96% 87.6 - 106.8
Turbidity NTU LCS 10/04/11 10/04/11 20.2 19.6 97% 87.6 - 106.8
Turbidity NTU LCS 10/12/11 10/12/11 20.1 19.1 95% 87.6 - 106.8
Turbidity NTU LCS 10/12/11 10/12/11 20.1 19.1 95% 87.6 - 106.8
Turbidity NTU LCS 10/20/11 10/20/11 20.2 19.1 95% 87.6 - 106.8
Turbidity NTU LCS 11/04/11 11/04/11 20.1 19.2 96% 87.6 - 106.8
Turbidity NTU LCS 11/30/11 11/30/11 20.2 19.3 96% 87.6 - 106.8
Turbidity NTU LCS 12/09/11 12/09/11 20.2 19.5 97% 87.6 - 106.8
Turbidity NTU LCS 12/17/11 12/17/11 20.4 20.0 98% 87.6 - 106.8
Turbidity NTU LCS 12/17/11 12/17/11 20.4 19.6 96% 87.6 - 106.8
Turbidity NTU LCS 12/23/11 12/23/11 20.2 19.4 96% 87.6 - 106.8
Turbidity NTU LCS 12/28/11 12/28/11 20.1 19.0 95% 87.6 - 106.8
Turbidity NTU LCS 12/28/11 12/28/11 20.1 18.9 94% 87.6 - 106.8
Turbidity NTU LCS 12/31/11 12/31/11 20.1 18.9 94% 87.6 - 106.8
Turbidity NTU LCS 01/08/12 01/08/12 10.2 9.6 94% 87.6 - 106.8
Turbidity NTU LCS 01/13/12 01/13/12 10.2 9.5 93% 87.6 - 106.8
Turbidity NTU LCS 02/22/12 02/22/12 10.3 9.6 93% 87.6 - 106.8
Turbidity NTU LCS 03/02/12 03/02/12 10.3 9.7 94% 87.6 - 106.8
Turbidity NTU LCS 03/02/12 03/02/12 10.2 10.2 100% 87.6 - 106.8
Turbidity NTU LCS 03/15/12 03/15/12 10.2 9.4 92% 87.6 - 106.8
Turbidity NTU LCS 04/05/12 04/05/12 10.3 9.5 92% 87.6 - 106.8
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TSS mg/l LCS 04/09/10 04/09/10 36.3 36.8 101% 89-113
TSS mg/l LCS 04/28/10 04/28/10 33.9 30.8 91% 89-113
TSS mg/l LCS 05/06/10 05/06/10 33.3 36.0 108% 89-113
TSS mg/l LCS 05/14/10 05/14/10 36.2 37.9 105% 89-113
TSS mg/l LCS 06/10/10 06/10/10 32.5 33.8 104% 89-113
TSS mg/l LCS 06/10/10 06/10/10 32.2 34.5 107% 89-113
TSS mg/l LCS 06/28/10 06/28/10 35.1 37.8 108% 89-113
TSS mg/l LCS 07/01/10 07/01/10 33.7 35.4 105% 89-113
TSS mg/l LCS 07/09/10 07/09/10 33.7 34.8 103% 89-113
TSS mg/l LCS 07/09/10 07/09/10 36.0 36.0 100% 89-113
TSS mg/l LCS 07/15/10 07/15/10 34.3 35.3 103% 89-113
TSS mg/l LCS 07/23/10 07/23/10 35.3 35.3 100% 89-113
TSS mg/l LCS 08/06/10 08/06/10 31.9 33.3 104% 89-113
TSS mg/l LCS 08/12/10 08/12/10 34.1 33.5 98% 89-113
TSS mg/l LCS 09/06/10 09/06/10 37.2 38.4 103% 89-113
TSS mg/l LCS 09/21/10 09/21/10 36.2 35.7 99% 89-113
TSS mg/l LCS 09/28/10 09/28/10 33.6 35.5 106% 89-113
TSS mg/l LCS 09/28/10 09/28/10 37.1 37.1 100% 89-113
TSS mg/l LCS 10/11/10 10/11/10 36.2 38.8 107% 89-113
TSS mg/l LCS 11/10/10 11/10/10 30.7 32.4 106% 89-113
TSS mg/l LCS 12/06/10 12/06/10 30.6 32.7 107% 89-113
TSS mg/l LCS 12/13/10 12/13/10 27.8 28.3 102% 89-113
TSS mg/l LCS 12/20/10 12/20/10 30.7 29.7 97% 89-113
TSS mg/l LCS 12/27/10 12/27/10 26.8 27.8 104% 89-113
TSS mg/l LCS 01/06/11 01/06/11 25.8 23.4 91% 89-113
TSS mg/l LCS 01/11/11 01/11/11 26.0 25.2 97% 89-113
TSS mg/l LCS 02/06/11 02/06/11 69.6 63.1 91% 89-113
TSS mg/l LCS 02/06/11 02/06/11 59.3 55.6 94% 89-113
TSS mg/l LCS 02/15/11 02/15/11 61.3 64.9 106% 89-113
TSS mg/l LCS 03/01/11 03/01/11 61.6 58.2 94% 89-113
TSS mg/l LCS 03/07/11 03/07/11 63.2 56.5 89% 89-113
TSS mg/l LCS 03/15/11 03/15/11 63.4 58.3 92% 89-113
TSS mg/l LCS 03/18/11 03/18/11 60.7 60.1 99% 89-113
TSS mg/l LCS 04/11/11 04/11/11 58.5 62.2 106% 89-113
TSS mg/l LCS 05/09/11 05/09/11 58.5 52.5 90% 89-113
TSS mg/l LCS 06/08/11 06/08/11 68.5 62.7 92% 89-113
TSS mg/l LCS 07/12/11 07/12/11 68.5 65.1 95% 89-113
TSS mg/l LCS 07/18/11 07/18/11 61.1 62.4 102% 89-113
TSS mg/l LCS 08/01/11 08/01/11 68.3 63.0 92% 89-113
TSS mg/l LCS 08/09/11 08/09/11 70.0 66.0 94% 89-113
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TSS mg/l LCS 08/16/11 08/16/11 61.6 59.5 97% 89-113
TSS mg/l LCS 08/16/11 08/16/11 58.7 62.9 107% 89-113
TSS mg/l LCS 08/09/11 08/09/11 65.3 62.3 95% 89-113
TSS mg/l LCS 09/13/11 09/13/11 68.7 63.7 93% 89-113
TSS mg/l LCS 09/20/11 09/20/11 61.0 64.0 105% 89-113
TSS mg/l LCS 09/26/11 09/26/11 57.6 63.3 110% 89-113
TSS mg/l LCS 10/09/11 10/09/11 54.4 53.4 98% 89-113
TSS mg/l LCS 10/12/11 10/12/11 68.9 69.3 101% 89-113
TSS mg/l LCS 10/12/11 10/12/11 55.5 60.4 109% 89-113
TSS mg/l LCS 11/01/11 11/01/11 60.3 58.9 98% 89-113
TSS mg/l LCS 11/10/11 11/10/11 65.7 60.4 92% 89-113
TSS mg/l LCS 11/16/11 11/16/11 60.3 59.1 98% 89-113
TSS mg/l LCS 12/04/11 12/04/11 54.5 59.6 109% 89-113
TSS mg/l LCS 01/11/12 01/11/12 62.5 67.5 108% 89-113
TSS mg/l LCS 02/09/12 02/09/12 64.0 62.0 97% 89-113
TSS mg/l LCS 02/15/12 02/15/12 65.3 62.3 95% 89-113
TSS mg/l LCS 02/22/12 02/22/12 64.3 66.7 104% 89-113
TSS mg/l LCS 03/08/12 03/08/12 64.3 59.3 92% 89-113
TSS mg/l LCS 03/08/12 03/08/12 62.4 68.1 109% 89-113
TSS mg/l LCS 03/20/12 03/20/12 64.7 61.4 95% 89-113
TSS mg/l LCS 03/28/12 03/28/12 63.2 67.3 106% 89-113
TSS mg/l LCS 04/05/12 04/05/12 61.8 61.8 100% 89-113
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SRP μg/l LCS 04/21/10 04/21/10 200 212 106% 90-110
SRP μg/l LCS 04/30/10 04/30/10 200 217 109% 90-110
SRP μg/l LCS 05/05/10 05/05/10 200 206 103% 90-110
SRP μg/l LCS 05/13/10 05/13/10 200 217 109% 90-110
SRP μg/l LCS 05/26/10 05/26/10 200 203 102% 90-110
SRP μg/l LCS 05/26/10 05/26/10 200 212 106% 90-110
SRP μg/l LCS 06/03/10 06/03/10 200 200 100% 90-110
SRP μg/l LCS 06/11/10 06/11/10 200 215 108% 90-110
SRP μg/l LCS 06/28/10 06/28/10 200 206 103% 90-110
SRP μg/l LCS 06/28/10 06/28/10 200 219 110% 90-110
SRP μg/l LCS 07/09/10 07/09/10 220 219 100% 90-110
SRP μg/l LCS 07/09/10 07/09/10 220 221 100% 90-110
SRP μg/l LCS 08/04/10 08/04/10 220 225 102% 90-110
SRP μg/l LCS 08/11/10 08/11/10 220 229 104% 90-110
SRP μg/l LCS 08/18/10 08/18/10 220 225 102% 90-110
SRP μg/l LCS 09/08/10 09/08/10 220 215 98% 90-110
SRP μg/l LCS 09/29/10 09/29/10 220 229 104% 90-110
SRP μg/l LCS 10/08/10 10/08/10 330 346 105% 90-110
SRP μg/l LCS 10/15/10 10/15/10 330 325 98% 90-110
SRP μg/l LCS 11/21/10 11/21/10 330 341 103% 90-110
SRP μg/l LCS 11/21/10 11/21/10 330 337 102% 90-110
SRP μg/l LCS 12/09/10 12/09/10 330 326 99% 90-110
SRP μg/l LCS 12/29/10 12/29/10 330 333 101% 90-110
SRP μg/l LCS 01/05/11 01/05/11 220 223 101% 90-110
SRP μg/l LCS 01/27/11 01/27/11 220 230 105% 90-110
SRP μg/l LCS 02/08/11 02/08/11 220 211 96% 90-110
SRP μg/l LCS 02/14/11 02/14/11 220 230 105% 90-110
SRP μg/l LCS 03/09/11 03/09/11 220 231 105% 90-110
SRP μg/l LCS 03/09/11 03/09/11 220 201 91% 90-110
SRP μg/l LCS 03/15/11 03/15/11 220 222 101% 90-110
SRP μg/l LCS 03/25/11 03/25/11 220 230 105% 90-110
SRP μg/l LCS 04/11/11 04/11/11 220 230 105% 90-110
SRP μg/l LCS 04/12/11 04/12/11 100 99 99% 90-110
SRP μg/l LCS 05/06/11 05/06/11 100 99 99% 90-110
SRP μg/l LCS 06/07/11 06/07/11 100 104 104% 90-110
SRP μg/l LCS 07/11/11 07/11/11 100 104 104% 90-110
SRP μg/l LCS 08/10/11 08/10/11 250 238 95% 90-110
SRP μg/l LCS 08/18/11 08/18/11 250 243 97% 90-110
SRP μg/l LCS 08/22/11 08/22/11 250 242 97% 90-110
SRP μg/l LCS 08/30/11 08/30/11 250 263 105% 90-110
SRP μg/l LCS 10/05/11 10/05/11 150 158 105% 90-110
SRP μg/l LCS 10/05/11 10/05/11 150 144 96% 90-110
SRP μg/l LCS 10/12/11 10/12/11 150 163 109% 90-110
SRP μg/l LCS 10/31/11 10/31/11 150 144 96% 90-110
SRP μg/l LCS 11/09/11 11/09/11 150 151 101% 90-110
SRP μg/l LCS 11/16/11 11/16/11 150 157 105% 90-110
SRP μg/l LCS 11/29/11 11/29/11 150 160 107% 90-110
SRP μg/l LCS 12/23/11 12/23/11 150 156 104% 90-110
SRP μg/l LCS 12/31/11 12/31/11 150 163 109% 90-110
SRP μg/l LCS 02/08/12 02/08/12 200 203 102% 90-110
SRP μg/l LCS 02/16/12 02/16/12 200 206 103% 90-110
SRP μg/l LCS 03/02/12 03/02/12 200 211 106% 90-110
SRP μg/l LCS 03/02/12 03/02/12 200 212 106% 90-110
SRP μg/l LCS 03/07/12 03/07/12 200 206 103% 90-110
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NOX-N μg/l LCS 04/21/10 04/21/10 452 457 101% 90-110
NOX-N μg/l LCS 04/30/10 04/30/10 452 414 92% 90-110
NOX-N μg/l LCS 05/05/10 05/05/10 452 452 100% 90-110
NOX-N μg/l LCS 05/13/10 05/13/10 452 462 102% 90-110
NOX-N μg/l LCS 05/26/10 05/26/10 452 454 100% 90-110
NOX-N μg/l LCS 05/26/10 05/26/10 452 427 94% 90-110
NOX-N μg/l LCS 06/03/10 06/03/10 452 418 92% 90-110
NOX-N μg/l LCS 06/11/10 06/11/10 452 448 99% 90-110
NOX-N μg/l LCS 06/28/10 06/28/10 452 456 101% 90-110
NOX-N μg/l LCS 06/28/10 06/28/10 452 445 98% 90-110
NOX-N μg/l LCS 07/09/10 07/09/10 249 251 101% 90-110
NOX-N μg/l LCS 07/09/10 07/09/10 249 245 99% 90-110
NOX-N μg/l LCS 08/04/10 08/04/10 249 269 108% 90-110
NOX-N μg/l LCS 08/11/10 08/11/10 249 272 109% 90-110
NOX-N μg/l LCS 08/18/10 08/18/10 249 261 105% 90-110
NOX-N μg/l LCS 09/08/10 09/08/10 249 271 109% 90-110
NOX-N μg/l LCS 09/29/10 09/29/10 249 257 103% 90-110
NOX-N μg/l LCS 10/08/10 10/08/10 373 376 101% 90-110
NOX-N μg/l LCS 10/15/10 10/15/10 373 339 91% 90-110
NOX-N μg/l LCS 11/21/10 11/21/10 373 365 98% 90-110
NOX-N μg/l LCS 11/21/10 11/21/10 373 361 97% 90-110
NOX-N μg/l LCS 12/09/10 12/09/10 373 344 92% 90-110
NOX-N μg/l LCS 12/29/10 12/29/10 373 340 91% 90-110
NOX-N μg/l LCS 01/05/11 01/05/11 200 201 101% 90-110
NOX-N μg/l LCS 01/27/11 01/27/11 200 199 100% 90-110
NOX-N μg/l LCS 02/08/11 02/08/11 200 202 101% 90-110
NOX-N μg/l LCS 02/14/11 02/14/11 200 200 100% 90-110
NOX-N μg/l LCS 03/09/11 03/09/11 200 200 100% 90-110
NOX-N μg/l LCS 03/09/11 03/09/11 200 201 101% 90-110
NOX-N μg/l LCS 03/15/11 03/15/11 200 202 101% 90-110
NOX-N μg/l LCS 03/25/11 03/25/11 200 202 101% 90-110
NOX-N μg/l LCS 04/11/11 04/11/11 100 101 101% 90-110
NOX-N μg/l LCS 04/12/11 04/12/11 100 103 103% 90-110
NOX-N μg/l LCS 05/06/11 05/06/11 100 105 105% 90-110
NOX-N μg/l LCS 06/07/11 06/07/11 100 105 105% 90-110
NOX-N μg/l LCS 07/11/11 07/11/11 1,000 1,040 104% 90-110
NOX-N μg/l LCS 08/10/11 08/10/11 1,000 978 98% 90-110
NOX-N μg/l LCS 08/18/11 08/18/11 1,000 995 100% 90-110
NOX-N μg/l LCS 08/22/11 08/22/11 1,000 1,053 105% 90-110
NOX-N μg/l LCS 08/30/11 08/30/11 1,000 1,088 109% 90-110
NOX-N μg/l LCS 10/05/11 10/05/11 150 146 97% 90-110
NOX-N μg/l LCS 10/05/11 10/05/11 150 138 92% 90-110
NOX-N μg/l LCS 10/12/11 10/12/11 150 139 93% 90-110
NOX-N μg/l LCS 10/31/11 10/31/11 150 144 96% 90-110
NOX-N μg/l LCS 11/09/11 11/09/11 150 146 97% 90-110
NOX-N μg/l LCS 11/16/11 11/16/11 150 148 99% 90-110
NOX-N μg/l LCS 11/29/11 11/29/11 150 148 99% 90-110
NOX-N μg/l LCS 12/23/11 12/23/11 150 152 101% 90-110
NOX-N μg/l LCS 12/31/11 12/31/11 150 138 92% 90-110
NOX-N μg/l LCS 02/08/12 02/08/12 100 98 98% 90-110
NOX-N μg/l LCS 02/16/12 02/16/12 100 97 97% 90-110
NOX-N μg/l LCS 03/07/12 03/07/12 100 97 97% 90-110
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Ammonia μg/l LCS 04/29/10 04/29/10 1,000 930 93% 90-110
Ammonia μg/l LCS 04/30/10 04/30/10 1,000 904 90% 90-110
Ammonia μg/l LCS 05/12/10 05/12/10 1,000 908 91% 90-110
Ammonia μg/l LCS 05/12/10 05/12/10 1,000 912 91% 90-110
Ammonia μg/l LCS 06/02/10 06/02/10 1,000 920 92% 90-110
Ammonia μg/l LCS 06/02/10 06/02/10 1,000 932 93% 90-110
Ammonia μg/l LCS 06/29/10 06/29/10 1,000 937 94% 90-110
Ammonia μg/l LCS 07/15/10 07/15/10 400 377 94% 90-110
Ammonia μg/l LCS 07/15/10 07/15/10 400 397 99% 90-110
Ammonia μg/l LCS 09/28/10 09/28/10 400 357 89% 90-110
Ammonia μg/l LCS 09/29/10 09/29/10 400 372 93% 90-110
Ammonia μg/l LCS 09/29/10 09/29/10 400 377 94% 90-110
Ammonia μg/l LCS 09/29/10 09/29/10 400 367 92% 90-110
Ammonia μg/l LCS 12/08/10 12/08/10 150 159 106% 90-110
Ammonia μg/l LCS 12/08/10 12/08/10 150 156 104% 90-110
Ammonia μg/l LCS 12/14/10 12/14/10 150 156 104% 90-110
Ammonia μg/l LCS 12/17/10 12/17/10 150 155 103% 90-110
Ammonia μg/l LCS 12/21/10 12/21/10 150 153 102% 90-110
Ammonia μg/l LCS 12/21/10 12/21/10 150 155 103% 90-110
Ammonia μg/l LCS 01/09/11 01/09/11 1,000 975 98% 90-110
Ammonia μg/l LCS 02/04/11 02/04/11 1,000 964 96% 90-110
Ammonia μg/l LCS 03/07/11 03/07/11 1,000 955 96% 90-110
Ammonia μg/l LCS 05/03/11 05/03/11 2,055 2,242 109% 90-110
Ammonia μg/l LCS 05/03/11 05/03/11 2,055 2,243 109% 90-110
Ammonia μg/l LCS 05/04/11 05/04/11 2,055 2,255 110% 90-110
Ammonia μg/l LCS 05/04/11 05/04/11 2,055 2,213 108% 90-110
Ammonia μg/l LCS 05/04/11 05/04/11 2,055 2,202 107% 90-110
Ammonia μg/l LCS 06/08/11 06/08/11 2,055 2,211 108% 90-110
Ammonia μg/l LCS 06/08/11 06/08/11 2,055 2,209 107% 90-110
Ammonia μg/l LCS 06/15/11 06/15/11 2,055 2,171 106% 90-110
Ammonia μg/l LCS 06/28/11 06/28/11 2,055 2,208 107% 90-110
Ammonia μg/l LCS 07/13/11 07/13/11 2,055 2,124 103% 90-110
Ammonia μg/l LCS 08/31/11 08/31/11 2,055 2,079 101% 90-110
Ammonia μg/l LCS 08/31/11 08/31/11 2,055 2,076 101% 90-110
Ammonia μg/l LCS 09/01/11 09/01/11 2,055 2,076 101% 90-110
Ammonia μg/l LCS 09/15/11 09/15/11 2,055 2,108 103% 90-110
Ammonia μg/l LCS 09/20/11 09/20/11 2,055 2,049 100% 90-110
Ammonia μg/l LCS 10/14/11 10/14/11 1,233 1,279 104% 90-110
Ammonia μg/l LCS 10/14/11 10/14/11 1,233 1,296 105% 90-110
Ammonia μg/l LCS 11/02/11 11/02/11 1,233 1,284 104% 90-110
Ammonia μg/l LCS 11/02/11 11/02/11 1,233 1,265 103% 90-110
Ammonia μg/l LCS 11/16/11 11/16/11 1,233 1,323 107% 90-110
Ammonia μg/l LCS 12/15/11 12/15/11 1,233 1,276 103% 90-110
Ammonia μg/l LCS 12/20/11 12/20/11 1,233 1,311 106% 90-110
Ammonia μg/l LCS 12/29/11 12/29/11 1,233 1,304 106% 90-110
Ammonia μg/l LCS 01/17/12 01/17/12 200 218 109% 90-110
Ammonia μg/l LCS 01/18/12 01/18/12 200 214 107% 90-110
Ammonia μg/l LCS 02/15/12 02/15/12 200 194 97% 90-110
Ammonia μg/l LCS 03/05/12 03/05/12 200 215 108% 90-110
Ammonia μg/l LCS 04/06/12 04/06/12 200 208 104% 90-110
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Total N μg/l LCS 12/28/10 12/28/10 200 215 108% 90-110
Total N μg/l LCS 12/28/10 12/28/10 3,390 3,580 106% 90-110
Total N μg/l LCS 12/28/10 12/28/10 3,390 3,588 106% 90-110
Total N μg/l LCS 12/28/10 12/28/10 3,390 3,464 102% 90-110
Total N μg/l LCS 04/26/10 04/26/10 2,260 2,252 100% 90-110
Total N μg/l LCS 04/27/10 04/27/10 2,260 2,342 104% 90-110
Total N μg/l LCS 05/06/10 05/06/10 2,260 2,150 95% 90-110
Total N μg/l LCS 05/12/10 05/12/10 2,260 2,432 108% 90-110
Total N μg/l LCS 05/20/10 05/20/10 2,260 2,384 105% 90-110
Total N μg/l LCS 05/26/10 05/26/10 2,260 2,306 102% 90-110
Total N μg/l LCS 06/01/10 06/01/10 2,260 2,417 107% 90-110
Total N μg/l LCS 06/04/10 06/04/10 1,582 1,495 95% 90-110
Total N μg/l LCS 06/07/10 06/07/10 1,582 1,595 101% 90-110
Total N μg/l LCS 06/23/10 06/23/10 1,582 1,507 95% 90-110
Total N μg/l LCS 06/23/10 06/23/10 1,582 1,471 93% 90-110
Total N μg/l LCS 07/02/10 07/02/10 4,520 4,556 101% 90-110
Total N μg/l LCS 07/07/10 07/07/10 4,520 4,829 107% 90-110
Total N μg/l LCS 07/07/10 07/07/10 4,520 4,617 102% 90-110
Total N μg/l LCS 07/22/10 07/22/10 4,520 4,559 101% 90-110
Total N μg/l LCS 07/22/10 07/22/10 4,520 4,683 104% 90-110
Total N μg/l LCS 07/26/10 07/26/10 4,520 4,700 104% 90-110
Total N μg/l LCS 08/02/10 08/02/10 4,520 4,704 104% 90-110
Total N μg/l LCS 08/11/10 08/11/10 4,520 4,582 101% 90-110
Total N μg/l LCS 08/16/10 08/16/10 4,520 4,346 96% 90-110
Total N μg/l LCS 08/17/10 08/17/10 4,520 4,620 102% 90-110
Total N μg/l LCS 09/10/10 09/10/10 4,520 4,477 99% 90-110
Total N μg/l LCS 10/12/10 10/12/10 2,260 2,286 101% 90-110
Total N μg/l LCS 12/02/10 12/02/10 1,808 1,926 107% 90-110
Total N μg/l LCS 12/02/10 12/02/10 4,520 4,172 92% 90-110
Total N μg/l LCS 12/06/10 12/06/10 3,164 3,194 101% 90-110
Total N μg/l LCS 12/22/10 12/22/10 3,164 3,367 106% 90-110
Total N μg/l LCS 12/27/10 12/27/10 5,424 5,595 103% 90-110
Total N μg/l LCS 01/18/11 01/18/11 3,164 3,011 95% 90-110
Total N μg/l LCS 01/18/11 01/18/11 3,164 2,999 95% 90-110
Total N μg/l LCS 01/18/11 01/18/11 3,164 3,186 101% 90-110
Total N μg/l LCS 02/08/11 02/08/11 3,164 2,991 95% 90-110
Total N μg/l LCS 02/08/11 02/08/11 3,164 2,993 95% 90-110
Total N μg/l LCS 02/17/11 02/17/11 3,164 2,913 92% 90-110
Total N μg/l LCS 03/23/11 03/23/11 3,164 2,956 93% 90-110
Total N μg/l LCS 02/22/10 02/22/10 3,164 3,089 98% 90-110
Total N μg/l LCS 02/22/10 02/22/10 3,164 2,944 93% 90-110
Total N μg/l LCS 02/22/10 02/22/10 3,164 3,327 105% 90-110
Total N μg/l LCS 03/05/10 03/05/10 3,164 3,018 95% 90-110
Total N μg/l LCS 03/05/10 03/05/10 3,164 2,991 95% 90-110
Total N μg/l LCS 06/14/11 06/14/11 2,712 2,791 103% 90-110
Total N μg/l LCS 06/14/11 06/14/11 2,712 2,937 108% 90-110
Total N μg/l LCS 06/14/11 06/14/11 2,712 2,900 107% 90-110
Total N μg/l LCS 08/22/11 08/22/11 3,164 3,194 101% 90-110
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Total N μg/l LCS 08/22/11 08/22/11 3,164 3,219 102% 90-110
Total N μg/l LCS 09/07/11 09/07/11 3,164 3,210 101% 90-110
Total N μg/l LCS 09/07/11 09/07/11 3,164 3,084 97% 90-110
Total N μg/l LCS 09/07/11 09/07/11 3,164 3,138 99% 90-110
Total N μg/l LCS 09/27/11 09/27/11 3,164 3,077 97% 90-110
Total N μg/l LCS 09/27/11 09/27/11 3,164 3,153 100% 90-110
Total N μg/l LCS 09/27/11 09/27/11 3,164 3,172 100% 90-110
Total N μg/l LCS 09/27/11 09/27/11 3,164 3,410 108% 90-110
Total N μg/l LCS 09/27/11 09/27/11 3,164 3,399 107% 90-110
Total N μg/l LCS 09/27/11 09/27/11 3,164 3,109 98% 90-110
Total N μg/l LCS 09/27/11 09/27/11 3,164 3,096 98% 90-110
Total N μg/l LCS 10/05/11 10/05/11 3,164 3,329 105% 90-110
Total N μg/l LCS 10/05/11 10/05/11 3,164 2,963 94% 90-110
Total N μg/l LCS 10/05/11 10/05/11 3,164 3,138 99% 90-110
Total N μg/l LCS 10/05/11 10/05/11 3,164 3,098 98% 90-110
Total N μg/l LCS 10/05/11 10/05/11 3,164 3,219 102% 90-110
Total N μg/l LCS 10/05/11 10/05/11 3,164 3,033 96% 90-110
Total N μg/l LCS 10/05/11 10/05/11 3,164 3,137 99% 90-110
Total N μg/l LCS 10/18/11 10/18/11 3,164 3,081 97% 90-110
Total N μg/l LCS 11/01/11 11/01/11 3,164 3,093 98% 90-110
Total N μg/l LCS 11/01/11 11/01/11 3,164 3,007 95% 90-110
Total N μg/l LCS 11/01/11 11/01/11 3,164 3,082 97% 90-110
Total N μg/l LCS 11/15/11 11/15/11 3,164 3,100 98% 90-110
Total N μg/l LCS 11/15/11 11/15/11 3,164 3,153 100% 90-110
Total N μg/l LCS 11/15/11 11/15/11 3,164 3,011 95% 90-110
Total N μg/l LCS 12/07/11 12/07/11 3,164 3,048 96% 90-110
Total N μg/l LCS 12/13/11 12/13/11 3,164 3,099 98% 90-110
Total N μg/l LCS 12/19/11 12/19/11 3,164 2,987 94% 90-110
Total N μg/l LCS 12/19/11 12/19/11 3,164 2,976 94% 90-110
Total N μg/l LCS 12/21/11 12/21/11 3,164 3,039 96% 90-110
Total N μg/l LCS 12/21/11 12/21/11 3,164 3,035 96% 90-110
Total N μg/l LCS 12/28/11 12/28/11 3,164 3,010 95% 90-110
Total N μg/l LCS 12/28/11 12/28/11 3,164 2,983 94% 90-110
Total N μg/l LCS 01/11/12 01/11/12 2,500 2,565 103% 90-110
Total N μg/l LCS 01/12/12 01/12/12 2,500 2,642 106% 90-110
Total N μg/l LCS 01/12/12 01/12/12 2,500 2,617 105% 90-110
Total N μg/l LCS 01/12/12 01/12/12 2,500 2,468 99% 90-110
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Total N μg/l LCS 01/12/12 01/12/12 2,500 2,588 104% 90-110
Total N μg/l LCS 01/16/12 01/16/12 2,500 2,445 98% 90-110
Total N μg/l LCS 01/20/12 01/20/12 2,500 2,604 104% 90-110
Total N μg/l LCS 01/20/12 01/20/12 2,500 2,578 103% 90-110
Total N μg/l LCS 01/20/12 01/20/12 2,500 2,486 99% 90-110
Total N μg/l LCS 01/20/12 01/20/12 2,500 2,590 104% 90-110
Total N μg/l LCS 01/24/12 01/24/12 2,500 2,543 102% 90-110
Total N μg/l LCS 01/24/12 01/24/12 2,500 2,548 102% 90-110
Total N μg/l LCS 01/27/12 01/27/12 2,500 2,498 100% 90-110
Total N μg/l LCS 01/27/12 01/27/12 2,500 2,581 103% 90-110
Total N μg/l LCS 02/03/12 02/03/12 2,500 2,621 105% 90-110
Total N μg/l LCS 02/08/12 02/08/12 2,500 2,636 105% 90-110
Total N μg/l LCS 02/08/12 02/08/12 2,500 2,614 105% 90-110
Total N μg/l LCS 02/08/12 02/08/12 2,500 2,583 103% 90-110
Total N μg/l LCS 02/16/12 02/16/12 2,500 2,525 101% 90-110
Total N μg/l LCS 02/16/12 02/16/12 2,500 2,466 99% 90-110
Total N μg/l LCS 02/27/12 02/27/12 2,500 2,551 102% 90-110
Total N μg/l LCS 02/29/12 02/29/12 2,500 2,498 100% 90-110
Total N μg/l LCS 03/04/12 03/04/12 2,500 2,469 99% 90-110
Total N μg/l LCS 03/13/12 03/13/12 2,500 2,501 100% 90-110
Total N μg/l LCS 03/14/12 03/14/12 2,500 2,520 101% 90-110
Total N μg/l LCS 03/14/12 03/14/12 2,500 2,418 97% 90-110
Total N μg/l LCS 03/19/12 03/19/12 2,500 2,456 98% 90-110
Total N μg/l LCS 03/19/12 03/19/12 2,500 2,433 97% 90-110
Total N μg/l LCS 03/25/12 03/25/12 2,500 2,342 94% 90-110
Total N μg/l LCS 03/27/12 03/27/12 2,500 2,500 100% 90-110
Total N μg/l LCS 03/27/12 03/27/12 2,500 2,422 97% 90-110
Total N μg/l LCS 03/27/12 03/27/12 2,500 2,489 100% 90-110
Total N μg/l LCS 03/27/12 03/27/12 2,500 2,378 95% 90-110
Total N μg/l LCS 03/27/12 03/27/12 2,500 2,495 100% 90-110
Total N μg/l LCS 04/02/12 04/02/12 3,000 3,035 101% 90-110
Total N μg/l LCS 04/02/12 04/02/12 3,000 3,116 104% 90-110
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Total P μg/l LCS 12/28/10 12/28/10 1,000 1,074 107% 90-110
Total P μg/l LCS 12/28/10 12/28/10 1,000 1,083 108% 90-110
Total P μg/l LCS 12/28/10 12/28/10 1,000 1,086 109% 90-110
Total P μg/l LCS 12/28/10 12/28/10 1,000 1,068 107% 90-110
Total P μg/l LCS 04/26/10 04/26/10 1,000 1,094 109% 90-110
Total P μg/l LCS 05/06/10 05/06/10 1,000 1,075 108% 90-110
Total P μg/l LCS 05/12/10 05/12/10 1,000 970 97% 90-110
Total P μg/l LCS 05/20/10 05/20/10 1,000 1,004 100% 90-110
Total P μg/l LCS 05/26/10 05/26/10 1,000 1,063 106% 90-110
Total P μg/l LCS 06/01/10 06/01/10 1,000 1,079 108% 90-110
Total P μg/l LCS 06/04/10 06/04/10 1,000 1,005 101% 90-110
Total P μg/l LCS 06/07/10 06/07/10 1,000 1,043 104% 90-110
Total P μg/l LCS 06/23/10 06/23/10 1,000 1,055 106% 90-110
Total P μg/l LCS 06/23/10 06/23/10 1,000 1,057 106% 90-110
Total P μg/l LCS 07/02/10 07/02/10 500 547 109% 90-110
Total P μg/l LCS 07/02/10 07/02/10 500 548 110% 90-110
Total P μg/l LCS 07/07/10 07/07/10 500 526 105% 90-110
Total P μg/l LCS 07/07/10 07/07/10 500 541 108% 90-110
Total P μg/l LCS 07/22/10 07/22/10 500 535 107% 90-110
Total P μg/l LCS 07/22/10 07/22/10 500 524 105% 90-110
Total P μg/l LCS 07/26/10 07/26/10 500 496 99% 90-110
Total P μg/l LCS 08/02/10 08/02/10 500 546 109% 90-110
Total P μg/l LCS 08/11/10 08/11/10 500 500 100% 90-110
Total P μg/l LCS 08/16/10 08/16/10 500 507 101% 90-110
Total P μg/l LCS 08/17/10 08/17/10 500 515 103% 90-110
Total P μg/l LCS 09/10/10 09/10/10 500 506 101% 90-110
Total P μg/l LCS 10/12/10 10/12/10 500 506 101% 90-110
Total P μg/l LCS 12/02/10 12/02/10 300 303 101% 90-110
Total P μg/l LCS 12/02/10 12/02/10 300 304 101% 90-110
Total P μg/l LCS 12/06/10 12/06/10 300 312 104% 90-110
Total P μg/l LCS 12/22/10 12/22/10 300 304 101% 90-110
Total P μg/l LCS 12/27/10 12/27/10 300 299 100% 90-110
Total P μg/l LCS 01/18/11 01/18/11 350 347 99% 90-110
Total P μg/l LCS 01/18/11 01/18/11 350 372 106% 90-110
Total P μg/l LCS 01/18/11 01/18/11 350 359 103% 90-110
Total P μg/l LCS 02/08/11 02/08/11 350 386 110% 90-110
Total P μg/l LCS 02/08/11 02/08/11 350 363 104% 90-110
Total P μg/l LCS 02/17/11 02/17/11 350 364 104% 90-110
Total P μg/l LCS 03/23/11 03/23/11 350 377 108% 90-110
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Total P μg/l LCS 05/02/11 05/02/11 150 145 97% 90-110
Total P μg/l LCS 05/03/11 05/03/11 150 152 101% 90-110
Total P μg/l LCS 05/03/11 05/03/11 150 135 90% 90-110
Total P μg/l LCS 05/10/11 05/10/11 150 152 101% 90-110
Total P μg/l LCS 05/10/11 05/10/11 150 145 97% 90-110
Total P μg/l LCS 06/14/11 06/14/11 150 143 95% 90-110
Total P μg/l LCS 06/14/11 06/14/11 150 144 96% 90-110
Total P μg/l LCS 06/14/11 06/14/11 150 146 97% 90-110
Total P μg/l LCS 08/22/11 08/22/11 300 292 97% 90-110
Total P μg/l LCS 08/22/11 08/22/11 300 271 90% 90-110
Total P μg/l LCS 09/07/11 09/07/11 300 286 95% 90-110
Total P μg/l LCS 09/07/11 09/07/11 300 286 95% 90-110
Total P μg/l LCS 09/07/11 09/07/11 300 307 102% 90-110
Total P μg/l LCS 09/27/11 09/27/11 300 289 96% 90-110
Total P μg/l LCS 09/27/11 09/27/11 300 307 102% 90-110
Total P μg/l LCS 09/27/11 09/27/11 300 317 106% 90-110
Total P μg/l LCS 09/27/11 09/27/11 300 291 97% 90-110
Total P μg/l LCS 09/27/11 09/27/11 300 283 94% 90-110
Total P μg/l LCS 09/27/11 09/27/11 300 297 99% 90-110
Total P μg/l LCS 09/27/11 09/27/11 300 275 92% 90-110
Total P μg/l LCS 10/05/11 10/05/11 300 302 101% 90-110
Total P μg/l LCS 10/05/11 10/05/11 300 301 100% 90-110
Total P μg/l LCS 10/05/11 10/05/11 300 316 105% 90-110
Total P μg/l LCS 10/05/11 10/05/11 300 312 104% 90-110
Total P μg/l LCS 10/05/11 10/05/11 300 305 102% 90-110
Total P μg/l LCS 10/05/11 10/05/11 300 300 100% 90-110
Total P μg/l LCS 10/05/11 10/05/11 300 298 99% 90-110
Total P μg/l LCS 10/18/11 10/18/11 300 292 97% 90-110
Total P μg/l LCS 11/01/11 11/01/11 300 304 101% 90-110
Total P μg/l LCS 11/01/11 11/01/11 300 292 97% 90-110
Total P μg/l LCS 11/01/11 11/01/11 300 287 96% 90-110
Total P μg/l LCS 11/15/11 11/15/11 300 285 95% 90-110
Total P μg/l LCS 11/15/11 11/15/11 300 269 90% 90-110
Total P μg/l LCS 11/15/11 11/15/11 300 296 99% 90-110
Total P μg/l LCS 12/07/11 12/07/11 300 301 100% 90-110
Total P μg/l LCS 12/13/11 12/13/11 300 294 98% 90-110
Total P μg/l LCS 12/19/11 12/19/11 300 286 95% 90-110
Total P μg/l LCS 12/19/11 12/19/11 300 299 100% 90-110
Total P μg/l LCS 12/21/11 12/21/11 300 306 102% 90-110
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Total P μg/l LCS 12/21/11 12/21/11 300 303 101% 90-110
Total P μg/l LCS 12/28/11 12/28/11 300 302 101% 90-110
Total P μg/l LCS 12/28/11 12/28/11 300 307 102% 90-110
Total P μg/l LCS 01/11/12 01/11/12 250 225 90% 90-110
Total P μg/l LCS 01/12/12 01/12/12 250 253 101% 90-110
Total P μg/l LCS 01/12/12 01/12/12 250 237 95% 90-110
Total P μg/l LCS 01/12/12 01/12/12 250 229 92% 90-110
Total P μg/l LCS 01/12/12 01/12/12 250 253 101% 90-110
Total P μg/l LCS 01/16/12 01/16/12 250 241 96% 90-110
Total P μg/l LCS 01/20/12 01/20/12 250 251 100% 90-110
Total P μg/l LCS 01/20/12 01/20/12 250 239 96% 90-110
Total P μg/l LCS 01/20/12 01/20/12 250 256 102% 90-110
Total P μg/l LCS 01/24/12 01/24/12 250 250 100% 90-110
Total P μg/l LCS 01/24/12 01/24/12 250 253 101% 90-110
Total P μg/l LCS 01/27/12 01/27/12 250 253 101% 90-110
Total P μg/l LCS 01/27/12 01/27/12 250 252 101% 90-110
Total P μg/l LCS 02/03/12 02/03/12 250 256 102% 90-110
Total P μg/l LCS 02/08/12 02/08/12 250 256 102% 90-110
Total P μg/l LCS 02/08/12 02/08/12 250 264 106% 90-110
Total P μg/l LCS 02/08/12 02/08/12 250 250 100% 90-110
Total P μg/l LCS 02/16/12 02/16/12 250 257 103% 90-110
Total P μg/l LCS 02/16/12 02/16/12 250 252 101% 90-110
Total P μg/l LCS 02/27/12 02/27/12 250 231 92% 90-110
Total P μg/l LCS 02/29/12 02/29/12 250 257 103% 90-110
Total P μg/l LCS 03/04/12 03/04/12 250 252 101% 90-110
Total P μg/l LCS 03/13/12 03/13/12 250 256 102% 90-110
Total P μg/l LCS 03/14/12 03/14/12 250 252 101% 90-110
Total P μg/l LCS 03/14/12 03/14/12 250 249 100% 90-110
Total P μg/l LCS 03/19/12 03/19/12 250 259 104% 90-110
Total P μg/l LCS 03/19/12 03/19/12 250 250 100% 90-110
Total P μg/l LCS 03/25/12 03/25/12 250 257 103% 90-110
Total P μg/l LCS 03/27/12 03/27/12 250 256 102% 90-110
Total P μg/l LCS 03/27/12 03/27/12 250 258 103% 90-110
Total P μg/l LCS 03/27/12 03/27/12 250 227 91% 90-110
Total P μg/l LCS 03/27/12 03/27/12 250 272 109% 90-110
Total P μg/l LCS 03/27/12 03/27/12 250 255 102% 90-110
Total P μg/l LCS 04/02/12 04/02/12 300 284 95% 90-110
Total P μg/l LCS 04/02/12 04/02/12 300 294 98% 90-110



% 
RECOVERY

ACCEPTANCE 
RANGE        

(%)         

Laboratory Control Standard Recovery
FOR LOCKHART-SMITH COLLECTED FROM

April 2010 to April 2012

PARAMETERS UNITS SAMPLE 
DESCRIPTION

DATE    
PREPPED

DATE 
ANALYZED

THEOR. 
CONC.

ACTUAL 
CONC.

Color PCU LCS 04/08/10 04/08/10 20 20 100% 85-115
Color PCU LCS 04/28/10 04/28/10 20 20 100% 85-115
Color PCU LCS 05/06/10 05/06/10 20 20 100% 85-115
Color PCU LCS 05/06/10 05/06/10 20 20 100% 85-115
Color PCU LCS 05/13/10 05/13/10 20 20 100% 85-115
Color PCU LCS 06/10/10 06/10/10 20 20 100% 85-115
Color PCU LCS 06/10/10 06/10/10 20 20 100% 85-115
Color PCU LCS 06/28/10 06/28/10 20 20 100% 85-115
Color PCU LCS 06/28/10 06/28/10 20 20 100% 85-115
Color PCU LCS 07/09/10 07/09/10 15 15 100% 85-115
Color PCU LCS 07/09/10 07/09/10 15 15 100% 85-115
Color PCU LCS 07/21/10 07/21/10 15 15 100% 85-115
Color PCU LCS 08/02/10 08/02/10 15 15 100% 85-115
Color PCU LCS 08/12/10 08/12/10 15 15 100% 85-115
Color PCU LCS 08/17/10 08/17/10 15 15 100% 85-115
Color PCU LCS 08/25/10 08/25/10 15 15 100% 85-115
Color PCU LCS 09/02/10 09/02/10 15 15 100% 85-115
Color PCU LCS 09/02/10 09/02/10 15 15 100% 85-115
Color PCU LCS 09/17/10 09/17/10 15 15 100% 85-115
Color PCU LCS 10/07/10 10/07/10 30 32 107% 85-115
Color PCU LCS 01/06/11 01/06/11 20 21 105% 85-115
Color PCU LCS 01/10/11 01/10/11 20 21 105% 85-115
Color PCU LCS 01/20/11 01/20/11 20 21 105% 85-115
Color PCU LCS 02/02/11 02/02/11 20 21 105% 85-115
Color PCU LCS 02/02/11 02/02/11 20 21 105% 85-115
Color PCU LCS 02/24/11 02/24/11 20 21 105% 85-115
Color PCU LCS 03/02/11 03/02/11 20 21 105% 85-115
Color PCU LCS 03/02/11 03/02/11 20 21 105% 85-115
Color PCU LCS 03/19/11 03/19/11 20 21 105% 85-115
Color PCU LCS 03/19/11 03/19/11 20 21 105% 85-115
Color PCU LCS 03/29/11 03/29/11 20 21 105% 85-115
Color PCU LCS 04/06/11 04/06/11 40 41 103% 85-115
Color PCU LCS 05/05/11 05/05/11 40 41 103% 85-115
Color PCU LCS 06/04/11 06/04/11 40 41 103% 85-115
Color PCU LCS 07/08/11 07/08/11 30 32 107% 85-115
Color PCU LCS 07/08/11 07/08/11 30 32 107% 85-115



% 
RECOVERY

ACCEPTANCE 
RANGE        

(%)         

Laboratory Control Standard Recovery
FOR LOCKHART-SMITH COLLECTED FROM

April 2010 to April 2012

PARAMETERS UNITS SAMPLE 
DESCRIPTION

DATE    
PREPPED

DATE 
ANALYZED

THEOR. 
CONC.

ACTUAL 
CONC.

Color PCU LCS 07/18/11 07/18/11 30 32 107% 85-115
Color PCU LCS 07/18/11 07/18/11 30 32 107% 85-115
Color PCU LCS 07/31/11 07/31/11 30 32 107% 85-115
Color PCU LCS 07/31/11 07/31/11 30 32 107% 85-115
Color PCU LCS 08/08/11 08/08/11 30 32 107% 85-115
Color PCU LCS 08/12/11 08/12/11 30 32 107% 85-115
Color PCU LCS 08/18/11 08/18/11 30 32 107% 85-115
Color PCU LCS 09/11/11 09/11/11 30 32 107% 85-115
Color PCU LCS 09/11/11 09/11/11 30 32 107% 85-115
Color PCU LCS 09/16/11 09/16/11 30 32 107% 85-115
Color PCU LCS 09/23/11 09/23/11 30 32 107% 85-115
Color PCU LCS 10/05/11 10/05/11 15 16 107% 85-115
Color PCU LCS 10/05/11 10/05/11 15 16 107% 85-115
Color PCU LCS 10/12/11 10/12/11 15 16 107% 85-115
Color PCU LCS 10/19/11 10/19/11 15 16 107% 85-115
Color PCU LCS 10/19/11 10/19/11 15 16 107% 85-115
Color PCU LCS 10/28/11 10/28/11 15 16 107% 85-115
Color PCU LCS 11/04/11 11/04/11 15 16 107% 85-115
Color PCU LCS 11/04/11 11/04/11 15 15 100% 85-115
Color PCU LCS 12/01/11 12/01/11 15 15 100% 85-115
Color PCU LCS 12/10/11 12/10/11 15 15 100% 85-115
Color PCU LCS 12/16/11 12/16/11 15 16 107% 85-115
Color PCU LCS 12/24/11 12/24/11 15 16 107% 85-115
Color PCU LCS 12/31/11 12/31/11 15 16 107% 85-115
Color PCU LCS 01/08/12 01/08/12 20 21 105% 85-115
Color PCU LCS 01/14/12 01/14/12 20 21 105% 85-115
Color PCU LCS 02/08/12 02/08/12 20 21 105% 85-115
Color PCU LCS 02/15/12 02/15/12 20 21 105% 85-115
Color PCU LCS 03/02/12 03/02/12 20 21 105% 85-115
Color PCU LCS 03/02/12 03/02/12 20 21 105% 85-115
Color PCU LCS 03/08/12 03/08/12 20 21 105% 85-115
Color PCU LCS 03/14/12 03/14/12 20 21 105% 85-115
Color PCU LCS 04/05/12 04/05/12 30 32 107% 85-115
Color PCU LCS 04/05/12 04/05/12 30 32 107% 85-115
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D.4   Continuing Calibration Verification 



Alkalinity mg/l CCV 04/13/10 04/13/10 6.6 6.8 103% 95.6 - 105
Alkalinity mg/l CCV 04/26/10 04/26/10 6.4 6.2 97% 95.6 - 105
Alkalinity mg/l CCV 04/30/10 04/30/10 6.4 6.2 97% 95.6 - 105
Alkalinity mg/l CCV 05/07/10 05/07/10 6.2 6.0 97% 95.6 - 105
Alkalinity mg/l CCV 05/17/10 05/17/10 6.6 6.6 100% 95.6 - 105
Alkalinity mg/l CCV 05/27/10 05/27/10 6.4 6.6 103% 95.6 - 105
Alkalinity mg/l CCV 05/27/10 05/27/10 6.4 6.4 100% 95.6 - 105
Alkalinity mg/l CCV 06/04/10 06/04/10 6.2 6.0 97% 95.6 - 105
Alkalinity mg/l CCV 06/11/10 06/11/10 6.4 6.2 97% 95.6 - 105
Alkalinity mg/l CCV 06/11/10 06/11/10 6.6 6.4 97% 95.6 - 105
Alkalinity mg/l CCV 06/29/10 06/29/10 6.6 6.6 100% 95.6 - 105
Alkalinity mg/l CCV 06/29/10 06/29/10 6.6 6.4 97% 95.6 - 105
Alkalinity mg/l CCV 07/06/10 07/06/10 6.2 6.2 100% 95.6 - 105
Alkalinity mg/l CCV 07/12/10 07/12/10 6.8 6.6 97% 95.6 - 105
Alkalinity mg/l CCV 08/04/10 08/04/10 6.2 6.4 103% 95.6 - 105
Alkalinity mg/l CCV 08/24/10 08/24/10 6.6 6.4 97% 95.6 - 105
Alkalinity mg/l CCV 08/30/10 08/30/10 6.6 6.4 97% 95.6 - 105
Alkalinity mg/l CCV 08/30/10 08/30/10 8.6 8.8 102% 95.6 - 105
Alkalinity mg/l CCV 09/07/10 09/07/10 8.8 8.8 100% 95.6 - 105
Alkalinity mg/l CCV 09/07/10 09/07/10 8.6 8.4 98% 95.6 - 105
Alkalinity mg/l CCV 09/10/10 09/10/10 8.6 8.8 102% 95.6 - 105
Alkalinity mg/l CCV 09/20/10 09/20/10 8.4 8.6 102% 95.6 - 105
Alkalinity mg/l CCV 10/04/10 10/04/10 8.8 8.8 100% 95.6 - 105
Alkalinity mg/l CCV 10/07/10 10/07/10 8.6 8.8 102% 95.6 - 105
Alkalinity mg/l CCV 10/07/10 10/07/10 8.6 8.8 102% 95.6 - 105
Alkalinity mg/l CCV 10/14/10 10/14/10 8.8 9.0 102% 95.6 - 105
Alkalinity mg/l CCV 10/26/10 10/26/10 8.6 8.4 98% 95.6 - 105
Alkalinity mg/l CCV 12/13/10 12/13/10 8.8 8.8 100% 95.6 - 105
Alkalinity mg/l CCV 12/21/10 12/21/10 8.8 9.0 102% 95.6 - 105
Alkalinity mg/l CCV 01/06/11 01/06/11 12.6 13.0 103% 95.6 - 105
Alkalinity mg/l CCV 01/11/11 01/11/11 12.6 13.0 103% 95.6 - 105
Alkalinity mg/l CCV 01/27/11 01/27/11 12.6 12.6 100% 95.6 - 105
Alkalinity mg/l CCV 02/03/11 02/03/11 12.6 13.0 103% 95.6 - 105
Alkalinity mg/l CCV 02/03/11 02/03/11 12.6 13.0 103% 95.6 - 105
Alkalinity mg/l CCV 02/28/11 02/28/11 12.6 12.8 102% 95.6 - 105
Alkalinity mg/l CCV 02/28/11 02/28/11 12.4 12.8 103% 95.6 - 105
Alkalinity mg/l CCV 03/04/11 03/04/11 12.4 12.8 103% 95.6 - 105

THEOR. 
CONC.

ACTUAL 
CONC.

Continuing Calbration Verification Recovery
for Lockhart-Smith from:
April 2010 to April 2012

PARAMETERS UNITS SAMPLE 
DESCRIPTION

DATE    
PREPPED

DATE 
ANALYZED

% 
RECOVERY

ACCEPTANCE 
RANGE        

(%)         



THEOR. 
CONC.

ACTUAL 
CONC.

Continuing Calbration Verification Recovery
for Lockhart-Smith from:
April 2010 to April 2012

PARAMETERS UNITS SAMPLE 
DESCRIPTION

DATE    
PREPPED

DATE 
ANALYZED

% 
RECOVERY

ACCEPTANCE 
RANGE        

(%)         

Alkalinity mg/l CCV 03/04/11 03/04/11 12.6 12.2 97% 95.6 - 105
Alkalinity mg/l CCV 03/09/11 03/09/11 12.4 12.8 103% 95.6 - 105
Alkalinity mg/l CCV 03/21/11 03/21/11 12.4 12.8 103% 95.6 - 105
Alkalinity mg/l CCV 04/07/11 04/07/11 12.4 12.8 103% 95.6 - 105
Alkalinity mg/l CCV 05/05/11 05/05/11 12.6 12.4 98% 95.6 - 105
Alkalinity mg/l CCV 06/06/11 06/06/11 12.6 13.0 103% 95.6 - 105
Alkalinity mg/l CCV 07/06/11 07/06/11 12.4 12.6 102% 95.6 - 105
Alkalinity mg/l CCV 07/12/11 07/12/11 12.6 12.8 102% 95.6 - 105
Alkalinity mg/l CCV 07/21/11 07/21/11 12.4 12.6 102% 95.6 - 105
Alkalinity mg/l CCV 08/05/11 08/05/11 12.6 13.0 103% 95.6 - 105
Alkalinity mg/l CCV 08/12/11 08/12/11 12.4 12.8 103% 95.6 - 105
Alkalinity mg/l CCV 08/16/11 08/16/11 12.6 12.2 97% 95.6 - 105
Alkalinity mg/l CCV 09/12/11 09/12/11 12.6 12.6 100% 95.6 - 105
Alkalinity mg/l CCV 09/26/11 09/26/11 12.6 12.4 98% 95.6 - 105
Alkalinity mg/l CCV 10/07/11 10/07/11 12.6 12.4 98% 95.6 - 105
Alkalinity mg/l CCV 10/31/11 10/31/11 12.6 12.4 98% 95.6 - 105
Alkalinity mg/l CCV 11/07/11 11/07/11 12.6 12.4 98% 95.6 - 105
Alkalinity mg/l CCV 12/01/11 12/01/11 12.6 12.8 102% 95.6 - 105
Alkalinity mg/l CCV 12/12/11 12/12/11 12.6 12.6 100% 95.6 - 105
Alkalinity mg/l CCV 12/19/11 12/19/11 12.6 12.6 100% 95.6 - 105
Alkalinity mg/l CCV 12/27/11 12/27/11 12.4 12.8 103% 95.6 - 105
Alkalinity mg/l CCV 01/10/12 01/10/12 8.6 8.2 95% 95.6 - 105
Alkalinity mg/l CCV 01/15/12 01/15/12 8.6 8.6 100% 95.6 - 105
Alkalinity mg/l CCV 02/07/12 02/07/12 8.4 8.6 102% 95.6 - 105
Alkalinity mg/l CCV 02/07/12 02/07/12 8.6 8.2 95% 95.6 - 105
Alkalinity mg/l CCV 02/15/12 02/15/12 8.6 9.0 104% 95.6 - 105
Alkalinity mg/l CCV 02/27/12 02/27/12 8.6 8.2 95% 95.6 - 105
Alkalinity mg/l CCV 03/05/12 03/05/12 8.4 8.8 104% 95.6 - 105
Alkalinity mg/l CCV 03/05/12 03/05/12 8.4 8.8 104% 95.6 - 105
Alkalinity mg/l CCV 03/21/12 03/21/12 8.6 8.4 98% 95.6 - 105
Alkalinity mg/l CCV 03/21/12 03/21/12 8.4 8.2 98% 95.6 - 105



THEOR. 
CONC.

ACTUAL 
CONC.

Continuing Calbration Verification Recovery
for Lockhart-Smith from:
April 2010 to April 2012

PARAMETERS UNITS SAMPLE 
DESCRIPTION

DATE    
PREPPED

DATE 
ANALYZED

% 
RECOVERY

ACCEPTANCE 
RANGE        

(%)         

Turbidity NTU CCV 04/09/10 04/09/10 40.2 38.6 96% 87.6 - 106.8
Turbidity NTU CCV 04/28/10 04/28/10 40.0 38.6 97% 87.6 - 106.8
Turbidity NTU CCV 05/06/10 05/06/10 40.4 39.9 99% 87.6 - 106.8
Turbidity NTU CCV 05/14/10 05/14/10 40.3 39.1 97% 87.6 - 106.8
Turbidity NTU CCV 05/26/10 05/26/10 40.0 39.6 99% 87.6 - 106.8
Turbidity NTU CCV 06/03/10 06/03/10 40.3 40.2 100% 87.6 - 106.8
Turbidity NTU CCV 06/10/10 06/10/10 40.2 39.9 99% 87.6 - 106.8
Turbidity NTU CCV 06/10/10 06/10/10 40.0 38.8 97% 87.6 - 106.8
Turbidity NTU CCV 06/28/10 06/28/10 40.0 38.8 97% 87.6 - 106.8
Turbidity NTU CCV 06/28/10 06/28/10 40.0 40.6 102% 87.6 - 106.8
Turbidity NTU CCV 07/09/10 07/09/10 40.0 38.6 97% 87.6 - 106.8
Turbidity NTU CCV 07/09/10 07/09/10 40.3 38.0 94% 87.6 - 106.8
Turbidity NTU CCV 08/03/10 08/03/10 40.0 40.4 101% 87.6 - 106.8
Turbidity NTU CCV 08/12/10 08/12/10 40.1 39.4 98% 87.6 - 106.8
Turbidity NTU CCV 08/18/10 08/18/10 40.1 41.0 102% 87.6 - 106.8
Turbidity NTU CCV 09/03/10 09/03/10 40.1 39.8 99% 87.6 - 106.8
Turbidity NTU CCV 09/10/10 09/10/10 40.4 39.1 97% 87.6 - 106.8
Turbidity NTU CCV 09/29/10 09/29/10 40.4 38.1 94% 87.6 - 106.8
Turbidity NTU CCV 10/08/10 10/08/10 40.1 38.9 97% 87.6 - 106.8
Turbidity NTU CCV 10/13/10 10/13/10 40.2 39.5 98% 87.6 - 106.8
Turbidity NTU CCV 11/05/10 11/05/10 40.3 38.6 96% 87.6 - 106.8
Turbidity NTU CCV 11/20/10 11/20/10 40.2 38.2 95% 87.6 - 106.8
Turbidity NTU CCV 12/04/10 12/04/10 40.2 39.8 99% 87.6 - 106.8
Turbidity NTU CCV 12/10/10 12/10/10 40.6 37.1 91% 87.6 - 106.8
Turbidity NTU CCV 12/10/10 12/10/10 40.2 38.4 96% 87.6 - 106.8
Turbidity NTU CCV 12/17/10 12/17/10 40.2 38.2 95% 87.6 - 106.8
Turbidity NTU CCV 12/24/10 12/24/10 40.1 38.1 95% 87.6 - 106.8
Turbidity NTU CCV 01/05/11 01/05/11 20.4 18.7 92% 87.6 - 106.8
Turbidity NTU CCV 01/10/11 01/10/11 20.4 19.3 95% 87.6 - 106.8
Turbidity NTU CCV 02/02/11 02/02/11 20.1 18.9 94% 87.6 - 106.8
Turbidity NTU CCV 02/02/11 02/02/11 20.1 18.9 94% 87.6 - 106.8
Turbidity NTU CCV 02/25/11 02/25/11 20.1 19.2 96% 87.6 - 106.8
Turbidity NTU CCV 03/01/11 03/01/11 20.2 19.1 95% 87.6 - 106.8
Turbidity NTU CCV 03/09/11 03/09/11 20.2 19.3 96% 87.6 - 106.8
Turbidity NTU CCV 03/18/11 03/18/11 20.2 19.4 96% 87.6 - 106.8



THEOR. 
CONC.

ACTUAL 
CONC.

Continuing Calbration Verification Recovery
for Lockhart-Smith from:
April 2010 to April 2012

PARAMETERS UNITS SAMPLE 
DESCRIPTION

DATE    
PREPPED

DATE 
ANALYZED

% 
RECOVERY

ACCEPTANCE 
RANGE        

(%)         

Turbidity NTU CCV 04/06/11 04/06/11 20.1 20.1 100% 87.6 - 106.8
Turbidity NTU CCV 07/08/11 07/08/11 20.0 18.7 94% 87.6 - 106.8
Turbidity NTU CCV 07/08/11 07/08/11 20.0 18.8 94% 87.6 - 106.8
Turbidity NTU CCV 07/19/11 07/19/11 20.3 19.1 94% 87.6 - 106.8
Turbidity NTU CCV 07/31/11 07/31/11 20.3 18.9 93% 87.6 - 106.8
Turbidity NTU CCV 08/05/11 08/05/11 20.2 18.9 94% 87.6 - 106.8
Turbidity NTU CCV 08/05/11 08/05/11 20.2 19.2 95% 87.6 - 106.8
Turbidity NTU CCV 08/12/11 08/12/11 20.1 19.4 97% 87.6 - 106.8
Turbidity NTU CCV 09/09/11 09/09/11 20.1 19.0 95% 87.6 - 106.8
Turbidity NTU CCV 09/09/11 09/09/11 20.2 19.3 96% 87.6 - 106.8
Turbidity NTU CCV 09/16/11 09/16/11 20.2 19.0 94% 87.6 - 106.8
Turbidity NTU CCV 09/25/11 09/25/11 20.1 19.0 95% 87.6 - 106.8
Turbidity NTU CCV 10/04/11 10/04/11 20.1 18.7 93% 87.6 - 106.8
Turbidity NTU CCV 10/04/11 10/04/11 20.1 18.5 92% 87.6 - 106.8
Turbidity NTU CCV 10/12/11 10/12/11 20.1 18.9 94% 87.6 - 106.8
Turbidity NTU CCV 10/12/11 10/12/11 20.2 18.4 91% 87.6 - 106.8
Turbidity NTU CCV 10/20/11 10/20/11 20.1 18.7 93% 87.6 - 106.8
Turbidity NTU CCV 11/04/11 11/04/11 20.2 18.9 94% 87.6 - 106.8
Turbidity NTU CCV 11/30/11 11/30/11 20.2 18.8 93% 87.6 - 106.8
Turbidity NTU CCV 12/09/11 12/09/11 20.2 18.4 91% 87.6 - 106.8
Turbidity NTU CCV 12/17/11 12/17/11 20.2 18.9 94% 87.6 - 106.8
Turbidity NTU CCV 12/17/11 12/17/11 20.1 18.6 93% 87.6 - 106.8
Turbidity NTU CCV 12/23/11 12/23/11 20.0 18.1 91% 87.6 - 106.8
Turbidity NTU CCV 12/28/11 12/28/11 20.0 18.5 93% 87.6 - 106.8
Turbidity NTU CCV 12/28/11 12/28/11 20.1 18.9 94% 87.6 - 106.8
Turbidity NTU CCV 12/31/11 12/31/11 20.1 18.5 92% 87.6 - 106.8
Turbidity NTU CCV 01/08/12 01/08/12 10.1 10.0 99% 87.6 - 106.8
Turbidity NTU CCV 01/13/12 01/13/12 10.2 9.6 94% 87.6 - 106.8
Turbidity NTU CCV 02/22/12 02/22/12 10.3 9.8 95% 87.6 - 106.8
Turbidity NTU CCV 03/02/12 03/02/12 10.3 9.7 94% 87.6 - 106.8
Turbidity NTU CCV 03/02/12 03/02/12 10.2 9.5 93% 87.6 - 106.8
Turbidity NTU CCV 03/15/12 03/15/12 10.4 9.7 93% 87.6 - 106.8
Turbidity NTU CCV 04/05/12 04/05/12 10.4 9.6 92% 87.6 - 106.8



THEOR. 
CONC.

ACTUAL 
CONC.

Continuing Calbration Verification Recovery
for Lockhart-Smith from:
April 2010 to April 2012

PARAMETERS UNITS SAMPLE 
DESCRIPTION

DATE    
PREPPED

DATE 
ANALYZED

% 
RECOVERY

ACCEPTANCE 
RANGE        

(%)         

SRP μg/l CCV 04/21/10 04/21/10 100 92 92% 90-110
SRP μg/l CCV 05/05/10 05/05/10 100 107 107% 90-110
SRP μg/l CCV 05/13/10 05/13/10 100 95 95% 90-110
SRP μg/l CCV 05/26/10 05/26/10 100 99 99% 90-110
SRP μg/l CCV 05/26/10 05/26/10 100 102 102% 90-110
SRP μg/l CCV 06/03/10 06/03/10 100 94 94% 90-110
SRP μg/l CCV 06/11/10 06/11/10 100 100 100% 90-110
SRP μg/l CCV 06/28/10 06/28/10 100 99 99% 90-110
SRP μg/l CCV 06/28/10 06/28/10 100 102 102% 90-110
SRP μg/l CCV 07/09/10 07/09/10 100 98 98% 90-110
SRP μg/l CCV 07/09/10 07/09/10 100 109 109% 90-110
SRP μg/l CCV 08/04/10 08/04/10 100 100 100% 90-110
SRP μg/l CCV 08/11/10 08/11/10 100 100 100% 90-110
SRP μg/l CCV 08/18/10 08/18/10 100 103 103% 90-110
SRP μg/l CCV 09/08/10 09/08/10 100 106 106% 90-110
SRP μg/l CCV 09/29/10 09/29/10 100 100 100% 90-110
SRP μg/l CCV 10/08/10 10/08/10 100 107 107% 90-110
SRP μg/l CCV 10/15/10 10/15/10 100 96 96% 90-110
SRP μg/l CCV 11/21/10 11/21/10 100 99 99% 90-110
SRP μg/l CCV 11/21/10 11/21/10 100 103 103% 90-110
SRP μg/l CCV 12/09/10 12/09/10 100 97 97% 90-110
SRP μg/l CCV 12/29/10 12/29/10 100 105 105% 90-110
SRP μg/l CCV 01/05/11 01/05/11 100 105 105% 90-110
SRP μg/l CCV 01/27/11 01/27/11 100 107 107% 90-110
SRP μg/l CCV 02/08/11 02/08/11 100 107 107% 90-110
SRP μg/l CCV 02/14/11 02/14/11 100 106 106% 90-110
SRP μg/l CCV 03/09/11 03/09/11 120 120 100% 90-110
SRP μg/l CCV 03/09/11 03/09/11 120 128 107% 90-110
SRP μg/l CCV 03/15/11 03/15/11 120 120 100% 90-110
SRP μg/l CCV 03/25/11 03/25/11 120 128 107% 90-110
SRP μg/l CCV 04/11/11 04/11/11 120 111 93% 90-110
SRP μg/l CCV 04/12/11 04/12/11 120 118 98% 90-110
SRP μg/l CCV 05/06/11 05/06/11 100 102 102% 90-110
SRP μg/l CCV 06/07/11 06/07/11 100 101 101% 90-110
SRP μg/l CCV 07/11/11 07/11/11 100 106 106% 90-110
SRP μg/l CCV 08/10/11 08/10/11 100 105 105% 90-110
SRP μg/l CCV 08/18/11 08/18/11 100 105 105% 90-110
SRP μg/l CCV 08/22/11 08/22/11 100 103 103% 90-110
SRP μg/l CCV 08/30/11 08/30/11 100 105 105% 90-110
SRP μg/l CCV 10/05/11 10/05/11 100 102 102% 90-110
SRP μg/l CCV 10/05/11 10/05/11 100 109 109% 90-110
SRP μg/l CCV 10/12/11 10/12/11 100 106 106% 90-110
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SRP μg/l CCV 10/31/11 10/31/11 100 101 101% 90-110
SRP μg/l CCV 11/09/11 11/09/11 100 106 106% 90-110
SRP μg/l CCV 11/16/11 11/16/11 100 106 106% 90-110
SRP μg/l CCV 11/29/11 11/29/11 100 102 102% 90-110
SRP μg/l CCV 12/23/11 12/23/11 100 105 105% 90-110
SRP μg/l CCV 12/31/11 12/31/11 100 109 109% 90-110
SRP μg/l CCV 02/08/12 02/08/12 100 106 106% 90-110
SRP μg/l CCV 02/16/12 02/16/12 100 97 97% 90-110
SRP μg/l CCV 03/02/12 03/02/12 100 101 101% 90-110
SRP μg/l CCV 03/02/12 03/02/12 100 97 97% 90-110
SRP μg/l CCV 03/07/12 03/07/12 100 98 98% 90-110
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NOX-N μg/l CCV 04/21/10 04/21/10 2,000 1,927 96% 90-110
NOX-N μg/l CCV 04/30/10 04/30/10 2,000 2,032 102% 90-110
NOX-N μg/l CCV 05/05/10 05/05/10 2,000 1,898 95% 90-110
NOX-N μg/l CCV 05/13/10 05/13/10 2,000 2,051 103% 90-110
NOX-N μg/l CCV 05/26/10 05/26/10 2,000 2,061 103% 90-110
NOX-N μg/l CCV 05/26/10 05/26/10 2,000 1,986 99% 90-110
NOX-N μg/l CCV 06/03/10 06/03/10 2,000 1,976 99% 90-110
NOX-N μg/l CCV 06/11/10 06/11/10 2,000 1,961 98% 90-110
NOX-N μg/l CCV 06/28/10 06/28/10 2,000 1,988 99% 90-110
NOX-N μg/l CCV 06/28/10 06/28/10 2,000 1,943 97% 90-110
NOX-N μg/l CCV 07/09/10 07/09/10 2,000 1,955 98% 90-110
NOX-N μg/l CCV 07/09/10 07/09/10 2,000 1,944 97% 90-110
NOX-N μg/l CCV 08/04/10 08/04/10 2,000 1,956 98% 90-110
NOX-N μg/l CCV 08/11/10 08/11/10 2,000 1,968 98% 90-110
NOX-N μg/l CCV 08/18/10 08/18/10 2,000 1,937 97% 90-110
NOX-N μg/l CCV 09/08/10 09/08/10 2,000 1,957 98% 90-110
NOX-N μg/l CCV 09/29/10 09/29/10 2,000 1,953 98% 90-110
NOX-N μg/l CCV 10/08/10 10/08/10 2,000 1,924 96% 90-110
NOX-N μg/l CCV 10/15/10 10/15/10 2,000 1,975 99% 90-110
NOX-N μg/l CCV 11/21/10 11/21/10 2,000 2,001 100% 90-110
NOX-N μg/l CCV 11/21/10 11/21/10 2,000 1,970 99% 90-110
NOX-N μg/l CCV 12/09/10 12/09/10 2,000 2,044 102% 90-110
NOX-N μg/l CCV 12/29/10 12/29/10 2,000 1,986 99% 90-110
NOX-N μg/l CCV 01/05/11 01/05/11 2,000 1,986 99% 90-110
NOX-N μg/l CCV 01/27/11 01/27/11 2,000 1,958 98% 90-110
NOX-N μg/l CCV 02/08/11 02/08/11 2,000 1,946 97% 90-110
NOX-N μg/l CCV 02/14/11 02/14/11 2,000 1,911 96% 90-110
NOX-N μg/l CCV 03/09/11 03/09/11 2,000 1,925 96% 90-110
NOX-N μg/l CCV 03/09/11 03/09/11 2,000 1,866 93% 90-110
NOX-N μg/l CCV 03/15/11 03/15/11 2,000 1,814 91% 90-110
NOX-N μg/l CCV 03/25/11 03/25/11 2,000 1,815 91% 90-110
NOX-N μg/l CCV 04/11/11 04/11/11 2,000 1,945 97% 90-110
NOX-N μg/l CCV 04/12/11 04/12/11 2,000 1,960 98% 90-110
NOX-N μg/l CCV 05/06/11 05/06/11 2,000 1,890 95% 90-110
NOX-N μg/l CCV 06/07/11 06/07/11 2,000 1,850 93% 90-110
NOX-N μg/l CCV 07/11/11 07/11/11 2,000 1,854 93% 90-110
NOX-N μg/l CCV 08/10/11 08/10/11 2,000 1,914 96% 90-110
NOX-N μg/l CCV 08/18/11 08/18/11 2,000 1,980 99% 90-110
NOX-N μg/l CCV 08/22/11 08/22/11 2,000 1,996 100% 90-110



THEOR. 
CONC.

ACTUAL 
CONC.

Continuing Calbration Verification Recovery
for Lockhart-Smith from:
April 2010 to April 2012

PARAMETERS UNITS SAMPLE 
DESCRIPTION

DATE    
PREPPED

DATE 
ANALYZED

% 
RECOVERY

ACCEPTANCE 
RANGE        

(%)         

NOX-N μg/l CCV 08/30/11 08/30/11 2,000 1,970 99% 90-110
NOX-N μg/l CCV 10/05/11 10/05/11 2,000 1,925 96% 90-110
NOX-N μg/l CCV 10/05/11 10/05/11 2,000 1,825 91% 90-110
NOX-N μg/l CCV 10/12/11 10/12/11 2,000 2,073 104% 90-110
NOX-N μg/l CCV 10/31/11 10/31/11 2,000 1,979 99% 90-110
NOX-N μg/l CCV 11/09/11 11/09/11 2,000 1,967 98% 90-110
NOX-N μg/l CCV 11/16/11 11/16/11 2,000 1,889 94% 90-110
NOX-N μg/l CCV 11/29/11 11/29/11 2,000 1,942 97% 90-110
NOX-N μg/l CCV 12/23/11 12/23/11 2,000 1,942 97% 90-110
NOX-N μg/l CCV 12/31/11 12/31/11 1,000 1,036 103.6% 90-110
NOX-N μg/l CCV 02/08/12 02/08/12 1,000 1,030 103.0% 90-110
NOX-N μg/l CCV 02/16/12 02/16/12 1,000 1,021 102.1% 90-110
NOX-N μg/l CCV 03/07/12 03/07/12 1,000 1,026 102.6% 90-110
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Ammonia μg/l CCV 04/29/10 04/29/10 1,000 1,063 106% 90-110
Ammonia μg/l CCV 04/30/10 04/30/10 1,000 1,048 105% 90-110
Ammonia μg/l CCV 05/12/10 05/12/10 1,000 1,052 105% 90-110
Ammonia μg/l CCV 05/12/10 05/12/10 1,000 969 97% 90-110
Ammonia μg/l CCV 06/02/10 06/02/10 1,000 1,061 106% 90-110
Ammonia μg/l CCV 06/02/10 06/02/10 1,000 949 95% 90-110
Ammonia μg/l CCV 06/29/10 06/29/10 1,000 950 95% 90-110
Ammonia μg/l CCV 07/15/10 07/15/10 1,000 953 95% 90-110
Ammonia μg/l CCV 07/15/10 07/15/10 1,000 976 98% 90-110
Ammonia μg/l CCV 09/28/10 09/28/10 1,000 965 97% 90-110
Ammonia μg/l CCV 09/29/10 09/29/10 1,000 950 95% 90-110
Ammonia μg/l CCV 09/29/10 09/29/10 1,000 963 96% 90-110
Ammonia μg/l CCV 09/29/10 09/29/10 1,000 988 99% 90-110
Ammonia μg/l CCV 12/08/10 12/08/10 1,000 970 97% 90-110
Ammonia μg/l CCV 12/08/10 12/08/10 1,000 947 95% 90-110
Ammonia μg/l CCV 12/14/10 12/14/10 1,000 966 97% 90-110
Ammonia μg/l CCV 12/17/10 12/17/10 1,000 966 97% 90-110
Ammonia μg/l CCV 12/21/10 12/21/10 1,000 968 97% 90-110
Ammonia μg/l CCV 12/21/10 12/21/10 1,000 950 95% 90-110
Ammonia μg/l CCV 01/09/11 01/09/11 1,000 970 97% 90-110
Ammonia μg/l CCV 02/04/11 02/04/11 1,000 958 96% 90-110
Ammonia μg/l CCV 03/07/11 03/07/11 1,000 990 99% 90-110
Ammonia μg/l CCV 05/03/11 05/03/11 1,000 963 96% 90-110
Ammonia μg/l CCV 05/03/11 05/03/11 1,000 986 99% 90-110
Ammonia μg/l CCV 05/04/11 05/04/11 1,000 1,004 100% 90-110
Ammonia μg/l CCV 05/04/11 05/04/11 1,000 998 100% 90-110
Ammonia μg/l CCV 05/04/11 05/04/11 1,000 1,046 105% 90-110
Ammonia μg/l CCV 06/08/11 06/08/11 1,000 1,031 103% 90-110
Ammonia μg/l CCV 06/08/11 06/08/11 1,000 1,025 103% 90-110
Ammonia μg/l CCV 06/15/11 06/15/11 1,000 1,023 102% 90-110
Ammonia μg/l CCV 06/28/11 06/28/11 1,000 1,016 102% 90-110
Ammonia μg/l CCV 07/13/11 07/13/11 1,000 1,017 102% 90-110
Ammonia μg/l CCV 08/31/11 08/31/11 1,000 1,003 100% 90-110
Ammonia μg/l CCV 08/31/11 08/31/11 1,000 996 100% 90-110
Ammonia μg/l CCV 09/01/11 09/01/11 1,000 1,000 100% 90-110
Ammonia μg/l CCV 09/15/11 09/15/11 1,000 993 99% 90-110
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Ammonia μg/l CCV 09/20/11 09/20/11 1,000 1,026 103% 90-110
Ammonia μg/l CCV 10/14/11 10/14/11 1,000 1,028 103% 90-110
Ammonia μg/l CCV 10/14/11 10/14/11 1,000 1,035 104% 90-110
Ammonia μg/l CCV 11/02/11 11/02/11 1,000 1,093 109% 90-110
Ammonia μg/l CCV 11/02/11 11/02/11 1,000 1,025 103% 90-110
Ammonia μg/l CCV 11/16/11 11/16/11 1,000 994 99% 90-110
Ammonia μg/l CCV 12/15/11 12/15/11 1,000 1,065 107% 90-110
Ammonia μg/l CCV 12/20/11 12/20/11 1,000 1,002 100% 90-110
Ammonia μg/l CCV 12/29/11 12/29/11 1,000 1,018 102% 90-110
Ammonia μg/l CCV 01/17/12 01/17/12 100 98 98% 90-110
Ammonia μg/l CCV 01/18/12 01/18/12 100 106 106% 90-110
Ammonia μg/l CCV 02/15/12 02/15/12 100 101 101% 90-110
Ammonia μg/l CCV 03/05/12 03/05/12 100 104 104% 90-110
Ammonia μg/l CCV 04/06/12 04/06/12 100 104 104% 90-110
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Total N μg/l CCV 12/28/10 12/28/10 2,000 1,982 99% 90-110
Total N μg/l CCV 12/28/10 12/28/10 1,250 1,190 95% 90-110
Total N μg/l CCV 12/28/10 12/28/10 2,000 2,118 106% 90-110
Total N μg/l CCV 12/28/10 12/28/10 2,000 2,204 110% 90-110
Total N μg/l CCV 04/26/10 04/26/10 2,000 2,097 105% 90-110
Total N μg/l CCV 04/27/10 04/27/10 2,000 2,010 101% 90-110
Total N μg/l CCV 05/06/10 05/06/10 2,000 2,015 101% 90-110
Total N μg/l CCV 05/12/10 05/12/10 2,000 2,026 101% 90-110
Total N μg/l CCV 05/20/10 05/20/10 2,000 2,049 102% 90-110
Total N μg/l CCV 05/26/10 05/26/10 2,000 2,064 103% 90-110
Total N μg/l CCV 06/01/10 06/01/10 2,000 1,926 96% 90-110
Total N μg/l CCV 06/04/10 06/04/10 2,000 1,973 99% 90-110
Total N μg/l CCV 06/07/10 06/07/10 2,000 1,849 92% 90-110
Total N μg/l CCV 06/23/10 06/23/10 2,000 2,081 104% 90-110
Total N μg/l CCV 06/23/10 06/23/10 2,000 1,801 90% 90-110
Total N μg/l CCV 07/02/10 07/02/10 2,000 2,069 103% 90-110
Total N μg/l CCV 07/07/10 07/07/10 2,000 2,003 100% 90-110
Total N μg/l CCV 07/07/10 07/07/10 2,000 2,016 101% 90-110
Total N μg/l CCV 07/22/10 07/22/10 2,000 2,026 101% 90-110
Total N μg/l CCV 07/22/10 07/22/10 1,500 1,421 95% 90-110
Total N μg/l CCV 07/26/10 07/26/10 1,500 1,433 96% 90-110
Total N μg/l CCV 08/02/10 08/02/10 1,500 1,456 97% 90-110
Total N μg/l CCV 08/11/10 08/11/10 1,500 1,600 107% 90-110
Total N μg/l CCV 08/16/10 08/16/10 1,500 1,495 100% 90-110
Total N μg/l CCV 08/17/10 08/17/10 1,500 1,442 96% 90-110
Total N μg/l CCV 09/10/10 09/10/10 2,000 2,087 104% 90-110
Total N μg/l CCV 10/12/10 10/12/10 2,000 2,122 106% 90-110
Total N μg/l CCV 12/02/10 12/02/10 2,000 1,907 95% 90-110
Total N μg/l CCV 12/02/10 12/02/10 2,000 1,951 98% 90-110
Total N μg/l CCV 12/06/10 12/06/10 2,000 1,998 100% 90-110
Total N μg/l CCV 12/22/10 12/22/10 2,000 2,071 104% 90-110
Total N μg/l CCV 12/27/10 12/27/10 2,000 2,050 103% 90-110
Total N μg/l CCV 01/18/11 01/18/11 2,000 2,019 101% 90-110
Total N μg/l CCV 01/18/11 01/18/11 2,000 1,905 95% 90-110
Total N μg/l CCV 01/18/11 01/18/11 2,000 1,888 94% 90-110
Total N μg/l CCV 02/08/11 02/08/11 2,000 2,096 105% 90-110
Total N μg/l CCV 02/08/11 02/08/11 2,000 2,152 108% 90-110
Total N μg/l CCV 02/17/11 02/17/11 2,000 2,121 106% 90-110
Total N μg/l CCV 03/23/11 03/23/11 2,000 1,930 97% 90-110
Total N μg/l CCV 02/22/10 02/22/10 2,000 2,052 103% 90-110
Total N μg/l CCV 02/22/10 02/22/10 2,000 2,033 102% 90-110
Total N μg/l CCV 02/22/10 02/22/10 2,000 1,973 99% 90-110
Total N μg/l CCV 03/05/10 03/05/10 2,000 1,908 95% 90-110
Total N μg/l CCV 03/05/10 03/05/10 2,000 1,919 96% 90-110
Total N μg/l CCV 06/14/11 06/14/11 2,000 1,926 96% 90-110
Total N μg/l CCV 06/14/11 06/14/11 2,000 1,907 95% 90-110
Total N μg/l CCV 06/14/11 06/14/11 2,000 1,927 96% 90-110
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Total N μg/l CCV 08/22/11 08/22/11 2,000 2,013 101% 90-110
Total N μg/l CCV 08/22/11 08/22/11 2,000 1,934 97% 90-110
Total N μg/l CCV 09/07/11 09/07/11 2,000 2,074 104% 90-110
Total N μg/l CCV 09/07/11 09/07/11 2,000 2,097 105% 90-110
Total N μg/l CCV 09/07/11 09/07/11 2,000 2,073 104% 90-110
Total N μg/l CCV 09/27/11 09/27/11 2,000 2,048 102% 90-110
Total N μg/l CCV 09/27/11 09/27/11 2,000 1,903 95% 90-110
Total N μg/l CCV 09/27/11 09/27/11 2,000 1,905 95% 90-110
Total N μg/l CCV 09/27/11 09/27/11 2,000 2,052 103% 90-110
Total N μg/l CCV 09/27/11 09/27/11 2,000 1,829 91% 90-110
Total N μg/l CCV 09/27/11 09/27/11 2,000 1,892 95% 90-110
Total N μg/l CCV 09/27/11 09/27/11 2,000 1,892 95% 90-110
Total N μg/l CCV 10/05/11 10/05/11 2,000 1,933 97% 90-110
Total N μg/l CCV 10/05/11 10/05/11 2,000 2,037 102% 90-110
Total N μg/l CCV 10/05/11 10/05/11 2,000 1,930 97% 90-110
Total N μg/l CCV 10/05/11 10/05/11 2,000 2,034 102% 90-110
Total N μg/l CCV 10/05/11 10/05/11 2,000 1,934 97% 90-110
Total N μg/l CCV 10/05/11 10/05/11 2,000 2,118 106% 90-110
Total N μg/l CCV 10/05/11 10/05/11 2,000 2,020 101% 90-110
Total N μg/l CCV 10/18/11 10/18/11 2,000 1,912 96% 90-110
Total N μg/l CCV 11/01/11 11/01/11 2,000 1,942 97% 90-110
Total N μg/l CCV 11/01/11 11/01/11 2,000 1,926 96% 90-110
Total N μg/l CCV 11/01/11 11/01/11 2,000 1,924 96% 90-110
Total N μg/l CCV 11/15/11 11/15/11 2,000 1,925 96% 90-110
Total N μg/l CCV 11/15/11 11/15/11 2,000 1,933 97% 90-110
Total N μg/l CCV 11/15/11 11/15/11 2,000 1,836 92% 90-110
Total N μg/l CCV 12/07/11 12/07/11 2,000 1,856 93% 90-110
Total N μg/l CCV 12/13/11 12/13/11 2,000 2,022 101% 90-110
Total N μg/l CCV 12/19/11 12/19/11 2,000 2,011 101% 90-110
Total N μg/l CCV 12/19/11 12/19/11 2,000 2,098 105% 90-110
Total N μg/l CCV 12/21/11 12/21/11 2,000 2,094 105% 90-110
Total N μg/l CCV 12/21/11 12/21/11 2,000 2,091 105% 90-110
Total N μg/l CCV 12/28/11 12/28/11 2,000 2,050 103% 90-110
Total N μg/l CCV 12/28/11 12/28/11 2,000 2,099 105% 90-110
Total N μg/l CCV 01/11/12 01/11/12 2,000 2,179 109% 90-110
Total N μg/l CCV 01/12/12 01/12/12 2,000 2,127 106% 90-110
Total N μg/l CCV 01/12/12 01/12/12 2,000 2,107 105% 90-110
Total N μg/l CCV 01/12/12 01/12/12 2,000 2,174 109% 90-110
Total N μg/l CCV 01/12/12 01/12/12 2,000 2,020 101% 90-110
Total N μg/l CCV 01/16/12 01/16/12 2,000 2,166 108% 90-110
Total N μg/l CCV 01/20/12 01/20/12 2,000 2,089 104% 90-110
Total N μg/l CCV 01/20/12 01/20/12 2,000 2,108 105% 90-110
Total N μg/l CCV 01/20/12 01/20/12 2,000 2,084 104% 90-110
Total N μg/l CCV 01/20/12 01/20/12 2,000 2,142 107% 90-110
Total N μg/l CCV 01/24/12 01/24/12 2,000 1,998 100% 90-110
Total N μg/l CCV 01/24/12 01/24/12 2,000 2,110 106% 90-110
Total N μg/l CCV 01/27/12 01/27/12 2,000 2,109 105% 90-110
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Total N μg/l CCV 01/27/12 01/27/12 2,000 2,166 108% 90-110
Total N μg/l CCV 02/03/12 02/03/12 2,000 2,178 109% 90-110
Total N μg/l CCV 02/08/12 02/08/12 2,000 2,039 102% 90-110
Total N μg/l CCV 02/08/12 02/08/12 2,000 2,180 109% 90-110
Total N μg/l CCV 02/08/12 02/08/12 2,000 2,059 103% 90-110
Total N μg/l CCV 02/16/12 02/16/12 2,000 2,172 109% 90-110
Total N μg/l CCV 02/16/12 02/16/12 2,000 2,112 106% 90-110
Total N μg/l CCV 02/27/12 02/27/12 2,000 2,114 106% 90-110
Total N μg/l CCV 02/29/12 02/29/12 2,000 2,055 103% 90-110
Total N μg/l CCV 03/04/12 03/04/12 2,000 2,085 104% 90-110
Total N μg/l CCV 03/13/12 03/13/12 2,000 2,073 104% 90-110
Total N μg/l CCV 03/14/12 03/14/12 2,000 2,136 107% 90-110
Total N μg/l CCV 03/14/12 03/14/12 2,000 2,074 104% 90-110
Total N μg/l CCV 03/19/12 03/19/12 2,000 2,190 110% 90-110
Total N μg/l CCV 03/19/12 03/19/12 2,000 2,030 102% 90-110
Total N μg/l CCV 03/25/12 03/25/12 2,000 2,098 105% 90-110
Total N μg/l CCV 03/27/12 03/27/12 2,000 2,061 103% 90-110
Total N μg/l CCV 03/27/12 03/27/12 2,000 2,029 101% 90-110
Total N μg/l CCV 03/27/12 03/27/12 2,000 2,068 103% 90-110
Total N μg/l CCV 03/27/12 03/27/12 2,000 2,023 101% 90-110
Total N μg/l CCV 03/27/12 03/27/12 2,000 2,110 106% 90-110
Total N μg/l CCV 04/02/12 04/02/12 2,000 2,037 102% 90-110
Total N μg/l CCV 04/02/12 04/02/12 2,000 2,061 103% 90-110



THEOR. 
CONC.

ACTUAL 
CONC.

Continuing Calbration Verification Recovery
for Lockhart-Smith from:
April 2010 to April 2012

PARAMETERS UNITS SAMPLE 
DESCRIPTION

DATE    
PREPPED

DATE 
ANALYZED

% 
RECOVERY

ACCEPTANCE 
RANGE        

(%)         

Total P μg/l CCV 12/28/10 12/28/10 200 201 101% 90-110
Total P μg/l CCV 12/28/10 12/28/10 200 193 97% 90-110
Total P μg/l CCV 12/28/10 12/28/10 200 198 99% 90-110
Total P μg/l CCV 12/28/10 12/28/10 200 202 101% 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 05/12/10 05/12/10 200 191 96% 90-110
Total P μg/l CCV 05/20/10 05/20/10 200 199 100% 90-110
Total P μg/l CCV 05/26/10 05/26/10 200 195 98% 90-110
Total P μg/l CCV 06/01/10 06/01/10 200 187 94% 90-110
Total P μg/l CCV 06/04/10 06/04/10 200 196 98% 90-110
Total P μg/l CCV 06/07/10 06/07/10 200 186 93% 90-110
Total P μg/l CCV 06/23/10 06/23/10 200 207 104% 90-110
Total P μg/l CCV 06/23/10 06/23/10 200 188 94% 90-110
Total P μg/l CCV 07/02/10 07/02/10 200 195 98% 90-110
Total P μg/l CCV 07/02/10 07/02/10 200 204 102% 90-110
Total P μg/l CCV 07/07/10 07/07/10 200 196 98% 90-110
Total P μg/l CCV 07/07/10 07/07/10 200 210 105% 90-110
Total P μg/l CCV 07/22/10 07/22/10 200 184 92% 90-110
Total P μg/l CCV 07/22/10 07/22/10 200 205 103% 90-110
Total P μg/l CCV 07/26/10 07/26/10 200 208 104% 90-110
Total P μg/l CCV 08/02/10 08/02/10 200 207 104% 90-110
Total P μg/l CCV 08/16/10 08/16/10 200 198 99% 90-110
Total P μg/l CCV 08/17/10 08/17/10 200 193 97% 90-110
Total P μg/l CCV 09/10/10 09/10/10 200 199 100% 90-110
Total P μg/l CCV 10/12/10 10/12/10 200 198 99% 90-110
Total P μg/l CCV 12/02/10 12/02/10 200 198 99% 90-110
Total P μg/l CCV 12/02/10 12/02/10 200 198 99% 90-110
Total P μg/l CCV 12/06/10 12/06/10 200 219 110% 90-110
Total P μg/l CCV 12/22/10 12/22/10 200 214 107% 90-110
Total P μg/l CCV 12/27/10 12/27/10 200 209 105% 90-110
Total P μg/l CCV 01/18/11 01/18/11 200 207 104% 90-110
Total P μg/l CCV 01/18/11 01/18/11 200 193 97% 90-110
Total P μg/l CCV 01/18/11 01/18/11 200 199 100% 90-110
Total P μg/l CCV 02/08/11 02/08/11 200 198 99% 90-110
Total P μg/l CCV 02/08/11 02/08/11 200 198 99% 90-110
Total P μg/l CCV 02/17/11 02/17/11 200 198 99% 90-110
Total P μg/l CCV 03/23/11 03/23/11 200 219 110% 90-110
Total P μg/l CCV 05/02/11 05/02/11 200 214 107% 90-110
Total P μg/l CCV 05/03/11 05/03/11 200 209 105% 90-110
Total P μg/l CCV 05/03/11 05/03/11 200 207 104% 90-110
Total P μg/l CCV 05/10/11 05/10/11 200 197 99% 90-110
Total P μg/l CCV 05/10/11 05/10/11 200 196 98% 90-110
Total P μg/l CCV 06/14/11 06/14/11 200 189 95% 90-110
Total P μg/l CCV 06/14/11 06/14/11 200 190 95% 90-110
Total P μg/l CCV 06/14/11 06/14/11 200 201 101% 90-110



THEOR. 
CONC.

ACTUAL 
CONC.

Continuing Calbration Verification Recovery
for Lockhart-Smith from:
April 2010 to April 2012

PARAMETERS UNITS SAMPLE 
DESCRIPTION

DATE    
PREPPED

DATE 
ANALYZED

% 
RECOVERY

ACCEPTANCE 
RANGE        

(%)         

Total P μg/l CCV 08/22/11 08/22/11 200 205 103% 90-110
Total P μg/l CCV 08/22/11 08/22/11 200 211 106% 90-110
Total P μg/l CCV 09/07/11 09/07/11 200 207 104% 90-110
Total P μg/l CCV 09/07/11 09/07/11 200 206 103% 90-110
Total P μg/l CCV 09/07/11 09/07/11 200 208 104% 90-110
Total P μg/l CCV 09/27/11 09/27/11 200 208 104% 90-110
Total P μg/l CCV 09/27/11 09/27/11 200 204 102% 90-110
Total P μg/l CCV 09/27/11 09/27/11 200 215 108% 90-110
Total P μg/l CCV 09/27/11 09/27/11 200 207 104% 90-110
Total P μg/l CCV 09/27/11 09/27/11 200 199 100% 90-110
Total P μg/l CCV 09/27/11 09/27/11 200 206 103% 90-110
Total P μg/l CCV 09/27/11 09/27/11 200 198 99% 90-110
Total P μg/l CCV 10/05/11 10/05/11 200 198 99% 90-110
Total P μg/l CCV 10/05/11 10/05/11 200 199 100% 90-110
Total P μg/l CCV 10/05/11 10/05/11 200 194 97% 90-110
Total P μg/l CCV 10/05/11 10/05/11 200 205 103% 90-110
Total P μg/l CCV 10/05/11 10/05/11 200 191 96% 90-110
Total P μg/l CCV 10/05/11 10/05/11 200 199 100% 90-110
Total P μg/l CCV 10/05/11 10/05/11 200 198 99% 90-110
Total P μg/l CCV 10/18/11 10/18/11 200 197 99% 90-110
Total P μg/l CCV 11/01/11 11/01/11 200 199 100% 90-110
Total P μg/l CCV 11/01/11 11/01/11 200 201 101% 90-110
Total P μg/l CCV 11/01/11 11/01/11 200 212 106% 90-110
Total P μg/l CCV 11/15/11 11/15/11 200 213 107% 90-110
Total P μg/l CCV 11/15/11 11/15/11 200 211 106% 90-110
Total P μg/l CCV 11/15/11 11/15/11 200 207 104% 90-110
Total P μg/l CCV 12/07/11 12/07/11 200 207 104% 90-110
Total P μg/l CCV 12/13/11 12/13/11 200 212 106% 90-110
Total P μg/l CCV 12/19/11 12/19/11 200 185 93% 90-110
Total P μg/l CCV 12/19/11 12/19/11 200 194 97% 90-110
Total P μg/l CCV 12/21/11 12/21/11 200 212 106% 90-110
Total P μg/l CCV 12/21/11 12/21/11 200 194 97% 90-110
Total P μg/l CCV 12/28/11 12/28/11 200 199 100% 90-110
Total P μg/l CCV 12/28/11 12/28/11 200 197 99% 90-110
Total P μg/l CCV 01/11/12 01/11/12 250 235 94% 90-110
Total P μg/l CCV 01/12/12 01/12/12 250 236 94% 90-110
Total P μg/l CCV 01/12/12 01/12/12 250 237 95% 90-110
Total P μg/l CCV 01/12/12 01/12/12 250 242 97% 90-110
Total P μg/l CCV 01/12/12 01/12/12 250 229 92% 90-110
Total P μg/l CCV 01/16/12 01/16/12 250 241 96% 90-110
Total P μg/l CCV 01/20/12 01/20/12 250 236 94% 90-110
Total P μg/l CCV 01/20/12 01/20/12 250 246 98% 90-110
Total P μg/l CCV 01/20/12 01/20/12 250 240 96% 90-110
Total P μg/l CCV 01/20/12 01/20/12 250 247 99% 90-110
Total P μg/l CCV 01/24/12 01/24/12 250 234 94% 90-110
Total P μg/l CCV 01/24/12 01/24/12 250 247 99% 90-110



THEOR. 
CONC.

ACTUAL 
CONC.

Continuing Calbration Verification Recovery
for Lockhart-Smith from:
April 2010 to April 2012

PARAMETERS UNITS SAMPLE 
DESCRIPTION

DATE    
PREPPED

DATE 
ANALYZED

% 
RECOVERY

ACCEPTANCE 
RANGE        

(%)         

Total P μg/l CCV 01/27/12 01/27/12 250 242 97% 90-110
Total P μg/l CCV 01/27/12 01/27/12 250 242 97% 90-110
Total P μg/l CCV 02/03/12 02/03/12 250 239 96% 90-110
Total P μg/l CCV 02/08/12 02/08/12 250 238 95% 90-110
Total P μg/l CCV 02/16/12 02/16/12 250 239 96% 90-110
Total P μg/l CCV 02/16/12 02/16/12 250 253 101% 90-110
Total P μg/l CCV 02/27/12 02/27/12 250 265 106% 90-110
Total P μg/l CCV 02/29/12 02/29/12 250 250 100% 90-110
Total P μg/l CCV 03/04/12 03/04/12 250 250 100% 90-110
Total P μg/l CCV 03/13/12 03/13/12 250 253 101% 90-110
Total P μg/l CCV 03/14/12 03/14/12 250 246 98% 90-110
Total P μg/l CCV 03/14/12 03/14/12 250 247 99% 90-110
Total P μg/l CCV 03/19/12 03/19/12 250 236 94% 90-110
Total P μg/l CCV 03/19/12 03/19/12 250 236 94% 90-110
Total P μg/l CCV 03/25/12 03/25/12 250 254 102% 90-110
Total P μg/l CCV 03/27/12 03/27/12 250 244 98% 90-110
Total P μg/l CCV 03/27/12 03/27/12 250 246 98% 90-110
Total P μg/l CCV 03/27/12 03/27/12 250 248 99% 90-110
Total P μg/l CCV 03/27/12 03/27/12 250 250 100% 90-110
Total P μg/l CCV 03/27/12 03/27/12 250 239 96% 90-110
Total P μg/l CCV 04/02/12 04/02/12 250 245 98% 90-110
Total P μg/l CCV 04/02/12 04/02/12 250 244 98% 90-110



THEOR. 
CONC.

ACTUAL 
CONC.

Continuing Calbration Verification Recovery
for Lockhart-Smith from:
April 2010 to April 2012

PARAMETERS UNITS SAMPLE 
DESCRIPTION

DATE    
PREPPED

DATE 
ANALYZED

% 
RECOVERY

ACCEPTANCE 
RANGE        

(%)         

Color PCU CCV 04/08/10 04/08/10 30 30 100% 85-115
Color PCU CCV 04/28/10 04/28/10 30 30 100% 85-115
Color PCU CCV 05/06/10 05/06/10 30 30 100% 85-115
Color PCU CCV 05/06/10 05/06/10 30 29 97% 85-115
Color PCU CCV 05/13/10 05/13/10 30 29 97% 85-115
Color PCU CCV 06/10/10 06/10/10 30 29 97% 85-115
Color PCU CCV 06/10/10 06/10/10 30 29 97% 85-115
Color PCU CCV 06/28/10 06/28/10 30 30 100% 85-115
Color PCU CCV 06/28/10 06/28/10 30 30 100% 85-115
Color PCU CCV 07/09/10 07/09/10 30 30 100% 85-115
Color PCU CCV 07/09/10 07/09/10 30 30 100% 85-115
Color PCU CCV 07/21/10 07/21/10 30 30 100% 85-115
Color PCU CCV 08/02/10 08/02/10 30 30 100% 85-115
Color PCU CCV 08/12/10 08/12/10 30 30 100% 85-115
Color PCU CCV 08/17/10 08/17/10 30 30 100% 85-115
Color PCU CCV 08/25/10 08/25/10 30 30 100% 85-115
Color PCU CCV 09/02/10 09/02/10 30 30 100% 85-115
Color PCU CCV 09/02/10 09/02/10 30 30 100% 85-115
Color PCU CCV 09/17/10 09/17/10 30 30 100% 85-115
Color PCU CCV 10/07/10 10/07/10 30 30 100% 85-115
Color PCU CCV 01/06/11 01/06/11 15 15 100% 85-115
Color PCU CCV 01/10/11 01/10/11 15 15 100% 85-115
Color PCU CCV 01/20/11 01/20/11 15 15 100% 85-115
Color PCU CCV 02/02/11 02/02/11 15 15 100% 85-115
Color PCU CCV 02/02/11 02/02/11 15 15 100% 85-115
Color PCU CCV 02/24/11 02/24/11 15 15 100% 85-115
Color PCU CCV 03/02/11 03/02/11 15 15 100% 85-115
Color PCU CCV 03/02/11 03/02/11 15 15 100% 85-115
Color PCU CCV 03/19/11 03/19/11 15 15 100% 85-115
Color PCU CCV 03/19/11 03/19/11 15 15 100% 85-115
Color PCU CCV 03/29/11 03/29/11 15 15 100% 85-115
Color PCU CCV 04/06/11 04/06/11 15 15 100% 85-115
Color PCU CCV 05/05/11 05/05/11 15 15 100% 85-115
Color PCU CCV 06/04/11 06/04/11 15 15 100% 85-115
Color PCU CCV 07/08/11 07/08/11 15 15 100% 85-115
Color PCU CCV 07/08/11 07/08/11 15 15 100% 85-115
Color PCU CCV 07/18/11 07/18/11 15 15 100% 85-115
Color PCU CCV 07/18/11 07/18/11 15 15 100% 85-115
Color PCU CCV 07/31/11 07/31/11 15 15 100% 85-115
Color PCU CCV 07/31/11 07/31/11 15 15 100% 85-115
Color PCU CCV 08/08/11 08/08/11 15 15 100% 85-115
Color PCU CCV 08/12/11 08/12/11 15 15 100% 85-115



THEOR. 
CONC.

ACTUAL 
CONC.

Continuing Calbration Verification Recovery
for Lockhart-Smith from:
April 2010 to April 2012

PARAMETERS UNITS SAMPLE 
DESCRIPTION

DATE    
PREPPED

DATE 
ANALYZED

% 
RECOVERY

ACCEPTANCE 
RANGE        

(%)         

Color PCU CCV 08/18/11 08/18/11 15 15 100% 85-115
Color PCU CCV 09/11/11 09/11/11 15 15 100% 85-115
Color PCU CCV 09/11/11 09/11/11 15 15 100% 85-115
Color PCU CCV 09/16/11 09/16/11 15 15 100% 85-115
Color PCU CCV 09/23/11 09/23/11 15 15 100% 85-115
Color PCU CCV 10/05/11 10/05/11 15 15 100% 85-115
Color PCU CCV 10/05/11 10/05/11 15 15 100% 85-115
Color PCU CCV 10/12/11 10/12/11 15 15 100% 85-115
Color PCU CCV 10/19/11 10/19/11 15 15 100% 85-115
Color PCU CCV 10/19/11 10/19/11 15 15 100% 85-115
Color PCU CCV 10/28/11 10/28/11 15 15 100% 85-115
Color PCU CCV 11/04/11 11/04/11 15 15 100% 85-115
Color PCU CCV 11/04/11 11/04/11 15 15 100% 85-115
Color PCU CCV 12/01/11 12/01/11 15 15 100% 85-115
Color PCU CCV 12/10/11 12/10/11 15 15 100% 85-115
Color PCU CCV 12/16/11 12/16/11 15 15 100% 85-115
Color PCU CCV 12/24/11 12/24/11 15 16 107% 85-115
Color PCU CCV 12/31/11 12/31/11 15 16 107% 85-115
Color PCU CCV 01/08/12 01/08/12 20 20 100% 85-115
Color PCU CCV 01/14/12 01/14/12 20 20 100% 85-115
Color PCU CCV 02/08/12 02/08/12 20 20 100% 85-115
Color PCU CCV 02/15/12 02/15/12 20 20 100% 85-115
Color PCU CCV 03/02/12 03/02/12 20 20 100% 85-115
Color PCU CCV 03/02/12 03/02/12 20 20 100% 85-115
Color PCU CCV 03/08/12 03/08/12 20 20 100% 85-115
Color PCU CCV 03/14/12 03/14/12 20 20 100% 85-115
Color PCU CCV 04/05/12 04/05/12 20 20 100% 85-115
Color PCU CCV 04/05/12 04/05/12 20 20 100% 85-115
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D.5   Method Blanks 

 

 

 



Method Blank Recovery
for Lockhart-Smirh from
April 2010 to April 2012

pH s.u. Method Blank 06/11/10 06/11/10 5.74 5.00-6.00
pH s.u. Method Blank 06/04/10 06/04/10 5.79 5.00-6.00
pH s.u. Method Blank 09/07/10 09/07/10 5.82 5.00-6.00
pH s.u. Method Blank 09/07/10 09/07/10 5.74 5.00-6.00
pH s.u. Method Blank 06/11/10 06/11/10 5.82 5.00-6.00
pH s.u. Method Blank 09/20/10 09/20/10 5.81 5.00-6.00
pH s.u. Method Blank 09/10/10 09/10/10 5.79 5.00-6.00
pH s.u. Method Blank 06/29/10 06/29/10 5.74 5.00-6.00
pH s.u. Method Blank 04/13/10 04/13/10 5.72 5.00-6.00
pH s.u. Method Blank 05/07/10 05/07/10 5.72 5.00-6.00
pH s.u. Method Blank 10/26/10 10/26/10 5.70 5.00-6.00
pH s.u. Method Blank 07/06/10 07/06/10 5.59 5.00-6.00
pH s.u. Method Blank 04/30/10 04/30/10 5.69 5.00-6.00
pH s.u. Method Blank 08/04/10 08/04/10 5.72 5.00-6.00
pH s.u. Method Blank 10/04/10 10/04/10 5.82 5.00-6.00
pH s.u. Method Blank 09/10/10 09/10/10 5.70 5.00-6.00
pH s.u. Method Blank 05/27/10 05/27/10 5.68 5.00-6.00
pH s.u. Method Blank 08/30/10 08/30/10 5.64 5.00-6.00
pH s.u. Method Blank 05/27/10 05/27/10 5.71 5.00-6.00
pH s.u. Method Blank 06/29/10 06/29/10 5.74 5.00-6.00
pH s.u. Method Blank 05/17/10 05/17/10 5.68 5.00-6.00
pH s.u. Method Blank 10/14/10 10/14/10 5.73 5.00-6.00
pH s.u. Method Blank 10/07/10 10/07/10 5.74 5.00-6.00
pH s.u. Method Blank 04/26/10 04/26/10 5.84 5.00-6.00
pH s.u. Method Blank 07/12/10 07/12/10 5.73 5.00-6.00
pH s.u. Method Blank 08/24/10 08/24/10 5.82 5.00-6.00
pH s.u. Method Blank 08/30/10 08/30/10 5.63 5.00-6.00
pH s.u. Method Blank 10/07/10 10/07/10 5.65 5.00-6.00
pH s.u. Method Blank 12/13/10 12/13/10 5.82 5.00-6.00
pH s.u. Method Blank 12/21/10 12/21/10 5.73 5.00-6.00
pH s.u. Method Blank 01/06/11 01/06/11 5.83 5.00-6.00
pH s.u. Method Blank 01/11/11 01/11/11 5.84 5.00-6.00
pH s.u. Method Blank 02/06/11 02/06/11 5.69 5.00-6.00
pH s.u. Method Blank 02/06/11 02/06/11 5.59 5.00-6.00
pH s.u. Method Blank 02/15/11 02/15/11 5.70 5.00-6.00
pH s.u. Method Blank 03/01/11 03/01/11 5.74 5.00-6.00
pH s.u. Method Blank 03/07/11 03/07/11 5.70 5.00-6.00
pH s.u. Method Blank 03/15/11 03/15/11 5.82 5.00-6.00
pH s.u. Method Blank 03/18/11 03/18/11 5.74 5.00-6.00
pH s.u. Method Blank 04/11/11 04/11/11 5.72 5.00-6.00



Method Blank Recovery
for Lockhart-Smirh from
April 2010 to April 2012

pH s.u. Method Blank 05/09/11 05/09/11 5.85 5.00-6.00
pH s.u. Method Blank 06/08/11 06/08/11 5.74 5.00-6.00
pH s.u. Method Blank 07/12/11 07/12/11 5.69 5.00-6.00
pH s.u. Method Blank 07/18/11 07/18/11 5.69 5.00-6.00
pH s.u. Method Blank 08/01/11 08/01/11 5.74 5.00-6.00
pH s.u. Method Blank 08/09/11 08/09/11 5.81 5.00-6.00
pH s.u. Method Blank 08/16/11 08/16/11 5.78 5.00-6.00
pH s.u. Method Blank 8/16/11 8/16/11 5.83 5.00-6.00
pH s.u. Method Blank 08/09/11 08/09/11 5.80 5.00-6.00
pH s.u. Method Blank 09/13/11 09/13/11 5.79 5.00-6.00
pH s.u. Method Blank 09/20/11 09/20/11 5.82 5.00-6.00
pH s.u. Method Blank 09/26/11 09/26/11 5.79 5.00-6.00
pH s.u. Method Blank 10/9/11 10/9/11 5.71 5.00-6.00
pH s.u. Method Blank 10/12/11 10/12/11 5.75 5.00-6.00
pH s.u. Method Blank 10/12/11 10/12/11 5.74 5.00-6.00
pH s.u. Method Blank 11/1/11 11/1/11 5.82 5.00-6.00
pH s.u. Method Blank 11/10/11 11/10/11 5.69 5.00-6.00
pH s.u. Method Blank 11/16/11 11/16/11 5.79 5.00-6.00
pH s.u. Method Blank 12/04/11 12/04/11 5.70 5.00-6.00
pH s.u. Method Blank 01/10/12 01/10/12 5.75 5.00-6.00
pH s.u. Method Blank 01/15/12 01/15/12 5.89 5.00-6.00
pH s.u. Method Blank 02/07/12 02/07/12 5.98 5.00-6.00
pH s.u. Method Blank 02/07/12 02/07/12 5.86 5.00-6.00
pH s.u. Method Blank 02/15/12 02/15/12 5.89 5.00-6.00
pH s.u. Method Blank 02/27/12 02/27/12 5.79 5.00-6.00
pH s.u. Method Blank 03/05/12 03/05/12 5.78 5.00-6.00
pH s.u. Method Blank 03/05/12 03/05/12 5.74 5.00-6.00
pH s.u. Method Blank 03/21/12 03/21/12 5.79 5.00-6.00
pH s.u. Method Blank 03/21/12 03/21/12 5.81 5.00-6.00



Method Blank Recovery
for Lockhart-Smirh from
April 2010 to April 2012

Alkalinity mg/l Method Blank 09/10/10 09/10/10 <0.5 <0.5
Alkalinity mg/l Method Blank 09/10/10 09/10/10 <0.5 <0.5
Alkalinity mg/l Method Blank 05/27/10 05/27/10 <0.5 <0.5
Alkalinity mg/l Method Blank 05/17/10 05/17/10 <0.5 <0.5
Alkalinity mg/l Method Blank 10/07/10 10/07/10 <0.5 <0.5
Alkalinity mg/l Method Blank 10/14/10 10/14/10 <0.5 <0.5
Alkalinity mg/l Method Blank 09/07/10 09/07/10 <0.5 <0.5
Alkalinity mg/l Method Blank 04/26/10 04/26/10 <0.5 <0.5
Alkalinity mg/l Method Blank 09/20/10 09/20/10 <0.5 <0.5
Alkalinity mg/l Method Blank 10/26/10 10/26/10 <0.5 <0.5
Alkalinity mg/l Method Blank 10/07/10 10/07/10 <0.5 <0.5
Alkalinity mg/l Method Blank 09/07/10 09/07/10 <0.5 <0.5
Alkalinity mg/l Method Blank 10/04/10 10/04/10 <0.5 <0.5
Alkalinity mg/l Method Blank 08/30/10 08/30/10 <0.5 <0.5
Alkalinity mg/l Method Blank 08/30/10 08/30/10 <0.5 <0.5
Alkalinity mg/l Method Blank 08/24/10 08/24/10 <0.5 <0.5
Alkalinity mg/l Method Blank 04/30/10 04/30/10 <0.5 <0.5
Alkalinity mg/l Method Blank 04/13/10 04/13/10 <0.5 <0.5
Alkalinity mg/l Method Blank 05/07/10 05/07/10 <0.5 <0.5
Alkalinity mg/l Method Blank 07/12/10 07/12/10 <0.5 <0.5
Alkalinity mg/l Method Blank 06/11/10 06/11/10 <0.5 <0.5
Alkalinity mg/l Method Blank 06/04/10 06/04/10 <0.5 <0.5
Alkalinity mg/l Method Blank 05/27/10 05/27/10 <0.5 <0.5
Alkalinity mg/l Method Blank 07/06/10 07/06/10 <0.5 <0.5
Alkalinity mg/l Method Blank 06/29/10 06/29/10 <0.5 <0.5
Alkalinity mg/l Method Blank 06/11/10 06/11/10 <0.5 <0.5
Alkalinity mg/l Method Blank 08/04/10 08/04/10 <0.5 <0.5
Alkalinity mg/l Method Blank 06/29/10 06/29/10 <0.5 <0.5
Alkalinity mg/l Method Blank 12/13/10 12/13/10 <0.5 <0.5
Alkalinity mg/l Method Blank 12/21/10 12/21/10 <0.5 <0.5
Alkalinity mg/l Method Blank 03/04/11 03/04/11 <0.5 <0.5
Alkalinity mg/l Method Blank 03/09/11 03/09/11 <0.5 <0.5
Alkalinity mg/l Method Blank 07/06/11 07/06/11 <0.5 <0.5
Alkalinity mg/l Method Blank 07/12/11 07/12/11 <0.5 <0.5
Alkalinity mg/l Method Blank 08/05/11 08/05/11 <0.5 <0.5
Alkalinity mg/l Method Blank 08/12/11 08/12/11 <0.5 <0.5
Alkalinity mg/l Method Blank 08/16/11 08/16/11 <0.5 <0.5



Method Blank Recovery
for Lockhart-Smirh from
April 2010 to April 2012

Alkalinity mg/l Method Blank 01/11/11 01/11/11 <0.5 <0.5
Alkalinity mg/l Method Blank 01/06/11 01/06/11 <0.5 <0.5
Alkalinity mg/l Method Blank 03/04/11 03/04/11 <0.5 <0.5
Alkalinity mg/l Method Blank 05/05/11 05/05/11 <0.5 <0.5
Alkalinity mg/l Method Blank 06/06/11 06/06/11 <0.5 <0.5
Alkalinity mg/l Method Blank 09/12/11 09/12/11 <0.5 <0.5
Alkalinity mg/l Method Blank 02/03/11 02/03/11 <0.5 <0.5
Alkalinity mg/l Method Blank 02/28/11 02/28/11 <0.5 <0.5
Alkalinity mg/l Method Blank 03/21/11 03/21/11 <0.5 <0.5
Alkalinity mg/l Method Blank 01/27/11 01/27/11 <0.5 <0.5
Alkalinity mg/l Method Blank 02/03/11 02/03/11 <0.5 <0.5
Alkalinity mg/l Method Blank 07/21/11 07/21/11 <0.5 <0.5
Alkalinity mg/l Method Blank 04/07/11 04/07/11 <0.5 <0.5
Alkalinity mg/l Method Blank 02/28/11 02/28/11 <0.5 <0.5
Alkalinity mg/l Method Blank 09/26/11 09/26/11 <0.5 <0.5
Alkalinity mg/l Method Blank 10/07/11 10/07/11 <0.5 <0.5
Alkalinity mg/l Method Blank 10/31/11 10/31/11 <0.5 <0.5
Alkalinity mg/l Method Blank 11/07/11 11/07/11 <0.5 <0.5
Alkalinity mg/l Method Blank 12/01/11 12/01/11 <0.5 <0.5
Alkalinity mg/l Method Blank 12/12/11 12/12/11 <0.5 <0.5
Alkalinity mg/l Method Blank 12/19/11 12/19/11 <0.5 <0.5
Alkalinity mg/l Method Blank 12/27/11 12/27/11 <0.5 <0.5
Alkalinity mg/l Method Blank 01/10/12 01/10/12 <0.5 <0.5
Alkalinity mg/l Method Blank 01/15/12 01/15/12 <0.5 <0.5
Alkalinity mg/l Method Blank 02/07/12 02/07/12 <0.5 <0.5
Alkalinity mg/l Method Blank 02/07/12 02/07/12 <0.5 <0.5
Alkalinity mg/l Method Blank 02/15/12 02/15/12 <0.5 <0.5
Alkalinity mg/l Method Blank 02/27/12 02/27/12 <0.5 <0.5
Alkalinity mg/l Method Blank 03/05/12 03/05/12 <0.5 <0.5
Alkalinity mg/l Method Blank 03/05/12 03/05/12 <0.5 <0.5
Alkalinity mg/l Method Blank 03/21/12 03/21/12 <0.5 <0.5
Alkalinity mg/l Method Blank 03/21/12 03/21/12 <0.5 <0.5



Method Blank Recovery
for Lockhart-Smirh from
April 2010 to April 2012

Spec. Cond. μmho/cm Method Blank 07/07/10 07/07/10 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 07/07/10 07/07/10 <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 07/15/10 07/15/10 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 08/02/10 08/02/10 <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 10/08/10 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 10/14/10 10/14/10 <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 11/30/10 11/30/10 <0.2 <0.2
Spec. Cond. μmho/cm Method Blank 12/27/10 12/27/10 <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 08/02/10 08/02/10 <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 08/13/10 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 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 10/08/10 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 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 11/03/10 11/03/10 <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 <3 <3
Spec. Cond. μmho/cm Method Blank 01/24/11 01/24/11 <3 <3
Spec. Cond. μmho/cm Method Blank 01/24/11 01/24/11 <3 <3
Spec. Cond. μmho/cm Method Blank 02/17/11 02/17/11 <3 <3



Method Blank Recovery
for Lockhart-Smirh from
April 2010 to April 2012

Spec. Cond. μmho/cm Method Blank 03/24/11 03/24/11 <3 <3
Spec. Cond. μmho/cm Method Blank 03/24/11 03/24/11 <3 <3
Spec. Cond. μmho/cm Method Blank 04/28/11 04/28/11 <3 <3
Spec. Cond. μmho/cm Method Blank 04/28/11 04/28/11 <3 <3
Spec. Cond. μmho/cm Method Blank 06/29/11 06/29/11 <3 <3
Spec. Cond. μmho/cm Method Blank 07/25/11 07/25/11 <3 <3
Spec. Cond. μmho/cm Method Blank 07/25/11 07/25/11 <3 <3
Spec. Cond. μmho/cm Method Blank 08/26/11 08/26/11 <3 <3
Spec. Cond. μmho/cm Method Blank 08/30/11 08/30/11 <3 <3
Spec. Cond. μmho/cm Method Blank 09/15/11 09/15/11 <3 <3
Spec. Cond. μmho/cm Method Blank 09/28/11 09/28/11 <3 <3
Spec. Cond. μmho/cm Method Blank 09/28/11 09/28/11 <3 <3
Spec. Cond. μmho/cm Method Blank 09/28/11 09/28/11 <3 <3
Spec. Cond. μmho/cm Method Blank 10/26/11 10/26/11 <3 <3
Spec. Cond. μmho/cm Method Blank 10/26/11 10/26/11 <3 <3
Spec. Cond. μmho/cm Method Blank 11/09/11 11/09/11 <3 <3
Spec. Cond. μmho/cm Method Blank 11/15/11 11/15/11 <3 <3
Spec. Cond. μmho/cm Method Blank 11/15/11 11/15/11 <3 <3
Spec. Cond. μmho/cm Method Blank 01/13/12 01/13/12 <3 <3
Spec. Cond. μmho/cm Method Blank 01/13/12 01/13/12 <3 <3
Spec. Cond. μmho/cm Method Blank 01/24/11 01/24/11 <3 <3
Spec. Cond. μmho/cm Method Blank 02/07/11 02/07/11 <3 <3
Spec. Cond. μmho/cm Method Blank 03/01/11 03/01/11 <3 <3
Spec. Cond. μmho/cm Method Blank 04/28/11 04/28/11 <3 <3
Spec. Cond. μmho/cm Method Blank 01/25/12 01/25/12 <3 <3
Spec. Cond. μmho/cm Method Blank 02/08/12 02/08/12 <3 <3
Spec. Cond. μmho/cm Method Blank 03/06/12 03/06/12 <3 <3
Spec. Cond. μmho/cm Method Blank 04/02/12 04/02/12 <3 <3
Spec. Cond. μmho/cm Method Blank 01/25/12 01/25/12 <3 <3
Spec. Cond. μmho/cm Method Blank 01/25/12 01/25/12 <3 <3
Spec. Cond. μmho/cm Method Blank 02/08/12 02/08/12 <3 <3



Method Blank Recovery
for Lockhart-Smirh from
April 2010 to April 2012

Turbidity NTU Method Blank 04/09/10 04/09/10 <0.2 <0.2
Turbidity NTU Method Blank 04/28/10 04/28/10 <0.2 <0.2
Turbidity NTU Method Blank 05/06/10 05/06/10 <0.2 <0.2
Turbidity NTU Method Blank 05/14/10 05/14/10 <0.2 <0.2
Turbidity NTU Method Blank 05/26/10 05/26/10 <0.2 <0.2
Turbidity NTU Method Blank 06/03/10 06/03/10 <0.2 <0.2
Turbidity NTU Method Blank 06/10/10 06/10/10 <0.2 <0.2
Turbidity NTU Method Blank 06/10/10 06/10/10 <0.2 <0.2
Turbidity NTU Method Blank 06/28/10 06/28/10 <0.2 <0.2
Turbidity NTU Method Blank 06/28/10 06/28/10 <0.2 <0.2
Turbidity NTU Method Blank 07/09/10 07/09/10 <0.2 <0.2
Turbidity NTU Method Blank 07/09/10 07/09/10 <0.2 <0.2
Turbidity NTU Method Blank 08/03/10 08/03/10 <0.2 <0.2
Turbidity NTU Method Blank 08/12/10 08/12/10 <0.2 <0.2
Turbidity NTU Method Blank 08/18/10 08/18/10 <0.2 <0.2
Turbidity NTU Method Blank 09/03/10 09/03/10 <0.2 <0.2
Turbidity NTU Method Blank 09/10/10 09/10/10 <0.2 <0.2
Turbidity NTU Method Blank 09/29/10 09/29/10 <0.2 <0.2
Turbidity NTU Method Blank 10/08/10 10/08/10 <0.2 <0.2
Turbidity NTU Method Blank 10/13/10 10/13/10 <0.2 <0.2
Turbidity NTU Method Blank 11/05/10 11/05/10 <0.2 <0.2
Turbidity NTU Method Blank 11/20/10 11/20/10 <0.2 <0.2
Turbidity NTU Method Blank 12/04/10 12/04/10 <0.2 <0.2
Turbidity NTU Method Blank 12/10/10 12/10/10 <0.2 <0.2
Turbidity NTU Method Blank 12/10/10 12/10/10 <0.2 <0.2
Turbidity NTU Method Blank 12/17/10 12/17/10 <0.2 <0.2
Turbidity NTU Method Blank 12/24/10 12/24/10 <0.2 <0.2
Turbidity NTU Method Blank 01/05/11 01/05/11 <0.2 <0.2
Turbidity NTU Method Blank 01/10/11 01/10/11 <0.2 <0.2
Turbidity NTU Method Blank 02/02/11 02/02/11 <0.2 <0.2
Turbidity NTU Method Blank 02/02/11 02/02/11 <0.2 <0.2
Turbidity NTU Method Blank 02/25/11 02/25/11 <0.2 <0.2



Method Blank Recovery
for Lockhart-Smirh from
April 2010 to April 2012

Turbidity NTU Method Blank 03/01/11 03/01/11 <0.2 <0.2
Turbidity NTU Method Blank 03/09/11 03/09/11 <0.2 <0.2
Turbidity NTU Method Blank 03/18/11 03/18/11 <0.2 <0.2
Turbidity NTU Method Blank 04/06/11 04/06/11 <0.2 <0.2
Turbidity NTU Method Blank 07/08/11 07/08/11 <0.2 <0.2
Turbidity NTU Method Blank 07/08/11 07/08/11 <0.2 <0.2
Turbidity NTU Method Blank 07/19/11 07/19/11 <0.2 <0.2
Turbidity NTU Method Blank 07/31/11 07/31/11 <0.2 <0.2
Turbidity NTU Method Blank 08/05/11 08/05/11 <0.2 <0.2
Turbidity NTU Method Blank 08/05/11 08/05/11 <0.2 <0.2
Turbidity NTU Method Blank 08/12/11 08/12/11 <0.2 <0.2
Turbidity NTU Method Blank 09/09/11 09/09/11 <0.2 <0.2
Turbidity NTU Method Blank 09/09/11 09/09/11 <0.2 <0.2
Turbidity NTU Method Blank 09/16/11 09/16/11 <0.2 <0.2
Turbidity NTU Method Blank 09/25/11 09/25/11 <0.2 <0.2
Turbidity NTU Method Blank 10/04/11 10/04/11 <0.2 <0.2
Turbidity NTU Method Blank 10/04/11 10/04/11 <0.2 <0.2
Turbidity NTU Method Blank 10/12/11 10/12/11 <0.2 <0.2
Turbidity NTU Method Blank 10/12/11 10/12/11 <0.2 <0.2
Turbidity NTU Method Blank 10/20/11 10/20/11 <0.2 <0.2
Turbidity NTU Method Blank 11/04/11 11/04/11 <0.2 <0.2
Turbidity NTU Method Blank 11/30/11 11/30/11 <0.2 <0.2
Turbidity NTU Method Blank 12/09/11 12/09/11 <0.2 <0.2
Turbidity NTU Method Blank 12/17/11 12/17/11 <0.2 <0.2
Turbidity NTU Method Blank 12/17/11 12/17/11 <0.2 <0.2
Turbidity NTU Method Blank 12/23/11 12/23/11 <0.2 <0.2
Turbidity NTU Method Blank 12/31/11 12/31/11 <0.2 <0.2
Turbidity NTU Method Blank 12/28/11 12/28/11 <0.2 <0.2
Turbidity NTU Method Blank 12/28/11 12/28/11 <0.2 <0.2
Turbidity NTU Method Blank 01/08/12 01/08/12 <0.2 <0.2
Turbidity NTU Method Blank 01/13/12 01/13/12 <0.2 <0.2
Turbidity NTU Method Blank 02/22/12 02/22/12 <0.2 <0.2
Turbidity NTU Method Blank 03/02/12 03/02/12 <0.2 <0.2
Turbidity NTU Method Blank 03/02/12 03/02/12 <0.2 <0.2
Turbidity NTU Method Blank 03/15/12 03/15/12 <0.2 <0.2
Turbidity NTU Method Blank 04/05/12 04/05/12 <0.7 <0.7



Method Blank Recovery
for Lockhart-Smirh from
April 2010 to April 2012

TSS mg/l Method Blank 04/09/10 04/09/10 <0.7 <0.7
TSS mg/l Method Blank 04/28/10 04/28/10 <0.7 <0.7
TSS mg/l Method Blank 05/06/10 05/06/10 <0.7 <0.7
TSS mg/l Method Blank 05/14/10 05/14/10 <0.7 <0.7
TSS mg/l Method Blank 06/10/10 06/10/10 <0.7 <0.7
TSS mg/l Method Blank 06/10/10 06/10/10 <0.7 <0.7
TSS mg/l Method Blank 06/28/10 06/28/10 <0.7 <0.7
TSS mg/l Method Blank 07/01/10 07/01/10 <0.7 <0.7
TSS mg/l Method Blank 07/09/10 07/09/10 <0.7 <0.7
TSS mg/l Method Blank 07/09/10 07/09/10 <0.7 <0.7
TSS mg/l Method Blank 07/15/10 07/15/10 <0.7 <0.7
TSS mg/l Method Blank 07/23/10 07/23/10 <0.7 <0.7
TSS mg/l Method Blank 08/06/10 08/06/10 <0.7 <0.7
TSS mg/l Method Blank 08/12/10 08/12/10 <0.7 <0.7
TSS mg/l Method Blank 09/06/10 09/06/10 <0.7 <0.7
TSS mg/l Method Blank 09/21/10 09/21/10 <0.7 <0.7
TSS mg/l Method Blank 09/28/10 09/28/10 <0.7 <0.7
TSS mg/l Method Blank 09/28/10 09/28/10 <0.7 <0.7
TSS mg/l Method Blank 10/11/10 10/11/10 <0.7 <0.7
TSS mg/l Method Blank 11/10/10 11/10/10 <0.7 <0.7
TSS mg/l Method Blank 12/06/10 12/06/10 <0.7 <0.7
TSS mg/l Method Blank 12/13/10 12/13/10 <0.7 <0.7
TSS mg/l Method Blank 12/20/10 12/20/10 <0.7 <0.7
TSS mg/l Method Blank 12/27/10 12/27/10 <0.7 <0.7
TSS mg/l Method Blank 01/06/11 01/06/11 <0.7 <0.7
TSS mg/l Method Blank 01/11/11 01/11/11 <0.7 <0.7
TSS mg/l Method Blank 02/06/11 02/06/11 <0.7 <0.7
TSS mg/l Method Blank 02/06/11 02/06/11 <0.7 <0.7
TSS mg/l Method Blank 02/15/11 02/15/11 <0.7 <0.7
TSS mg/l Method Blank 03/01/11 03/01/11 <0.7 <0.7
TSS mg/l Method Blank 03/07/11 03/07/11 <0.7 <0.7
TSS mg/l Method Blank 03/15/11 03/15/11 <0.7 <0.7



Method Blank Recovery
for Lockhart-Smirh from
April 2010 to April 2012

TSS mg/l Method Blank 03/18/11 03/18/11 <0.7 <0.7
TSS mg/l Method Blank 04/11/11 04/11/11 <0.7 <0.7
TSS mg/l Method Blank 05/09/11 05/09/11 <0.7 <0.7
TSS mg/l Method Blank 06/08/11 06/08/11 <0.7 <0.7
TSS mg/l Method Blank 07/12/11 07/12/11 <0.7 <0.7
TSS mg/l Method Blank 07/18/11 07/18/11 <0.7 <0.7
TSS mg/l Method Blank 08/01/11 08/01/11 <0.7 <0.7
TSS mg/l Method Blank 08/09/11 08/09/11 <0.7 <0.7
TSS mg/l Method Blank 08/16/11 08/16/11 <0.7 <0.7
TSS mg/l Method Blank 08/16/11 08/16/11 <0.7 <0.7
TSS mg/l Method Blank 08/09/11 08/09/11 <0.7 <0.7
TSS mg/l Method Blank 09/13/11 09/13/11 <0.7 <0.7
TSS mg/l Method Blank 09/20/11 09/20/11 <0.7 <0.7
TSS mg/l Method Blank 09/26/11 09/26/11 <0.7 <0.7
TSS mg/l Method Blank 10/09/11 10/09/11 <0.7 <0.7
TSS mg/l Method Blank 10/12/11 10/12/11 <0.7 <0.7
TSS mg/l Method Blank 10/12/11 10/12/11 <0.7 <0.7
TSS mg/l Method Blank 11/01/11 11/01/11 <0.7 <0.7
TSS mg/l Method Blank 11/10/11 11/10/11 <0.7 <0.7
TSS mg/l Method Blank 11/16/11 11/16/11 <0.7 <0.7
TSS mg/l Method Blank 12/04/11 12/04/11 <0.7 <0.7
TSS mg/l Method Blank 01/11/12 01/11/12 <0.7 <0.7
TSS mg/l Method Blank 02/09/12 02/09/12 <0.7 <0.7
TSS mg/l Method Blank 02/15/12 02/15/12 <0.7 <0.7
TSS mg/l Method Blank 02/22/12 02/22/12 <0.7 <0.7
TSS mg/l Method Blank 03/08/12 03/08/12 <0.7 <0.7
TSS mg/l Method Blank 03/08/12 03/08/12 <0.7 <0.7
TSS mg/l Method Blank 03/20/12 03/20/12 <0.7 <0.7
TSS mg/l Method Blank 03/28/12 03/28/12 <0.7 <0.7
TSS mg/l Method Blank 04/05/12 04/05/12 <0.7 <0.7



Method Blank Recovery
for Lockhart-Smirh from
April 2010 to April 2012

SRP μg/l Method Blank 04/21/10 04/21/10 <1 <1
SRP μg/l Method Blank 04/30/10 04/30/10 <1 <1
SRP μg/l Method Blank 05/05/10 05/05/10 <1 <1
SRP μg/l Method Blank 05/13/10 05/13/10 <1 <1
SRP μg/l Method Blank 05/26/10 05/26/10 <1 <1
SRP μg/l Method Blank 05/26/10 05/26/10 <1 <1
SRP μg/l Method Blank 06/03/10 06/03/10 <1 <1
SRP μg/l Method Blank 06/11/10 06/11/10 <1 <1
SRP μg/l Method Blank 06/28/10 06/28/10 <1 <1
SRP μg/l Method Blank 06/28/10 06/28/10 <1 <1
SRP μg/l Method Blank 07/09/10 07/09/10 <1 <1
SRP μg/l Method Blank 07/09/10 07/09/10 <1 <1
SRP μg/l Method Blank 08/04/10 08/04/10 <1 <1
SRP μg/l Method Blank 08/11/10 08/11/10 <1 <1
SRP μg/l Method Blank 08/18/10 08/18/10 <1 <1
SRP μg/l Method Blank 09/08/10 09/08/10 <1 <1
SRP μg/l Method Blank 09/29/10 09/29/10 <1 <1
SRP μg/l Method Blank 10/08/10 10/08/10 <1 <1
SRP μg/l Method Blank 10/15/10 10/15/10 <1 <1
SRP μg/l Method Blank 11/21/10 11/21/10 <1 <1
SRP μg/l Method Blank 11/21/10 11/21/10 <1 <1
SRP μg/l Method Blank 12/09/10 12/09/10 <1 <1
SRP μg/l Method Blank 12/29/10 12/29/10 <1 <1
SRP μg/l Method Blank 01/05/11 01/05/11 <1 <1
SRP μg/l Method Blank 01/27/11 01/27/11 <1 <1
SRP μg/l Method Blank 02/08/11 02/08/11 <1 <1
SRP μg/l Method Blank 02/14/11 02/14/11 <1 <1
SRP μg/l Method Blank 03/09/11 03/09/11 <1 <1
SRP μg/l Method Blank 03/09/11 03/09/11 <1 <1
SRP μg/l Method Blank 03/15/11 03/15/11 <1 <1
SRP μg/l Method Blank 03/25/11 03/25/11 <1 <1
SRP μg/l Method Blank 04/11/11 04/11/11 <1 <1
SRP μg/l Method Blank 04/12/11 04/12/11 <1 <1
SRP μg/l Method Blank 05/06/11 05/06/11 <1 <1
SRP μg/l Method Blank 06/07/11 06/07/11 <1 <1
SRP μg/l Method Blank 07/11/11 07/11/11 <1 <1
SRP μg/l Method Blank 08/10/11 08/10/11 <1 <1
SRP μg/l Method Blank 08/18/11 08/18/11 <1 <1
SRP μg/l Method Blank 08/22/11 08/22/11 <1 <1
SRP μg/l Method Blank 08/30/11 08/30/11 <1 <1
SRP μg/l Method Blank 10/05/11 10/05/11 <1 <1
SRP μg/l Method Blank 10/05/11 10/05/11 <1 <1
SRP μg/l Method Blank 10/12/11 10/12/11 <1 <1
SRP μg/l Method Blank 10/31/11 10/31/11 <1 <1
SRP μg/l Method Blank 11/09/11 11/09/11 <1 <1
SRP μg/l Method Blank 11/16/11 11/16/11 <1 <1
SRP μg/l Method Blank 11/29/11 11/29/11 <1 <1
SRP μg/l Method Blank 12/23/11 12/23/11 <1 <1
SRP μg/l Method Blank 12/31/11 12/31/11 <1 <1
SRP μg/l Method Blank 02/08/12 02/08/12 <1 <1
SRP μg/l Method Blank 02/16/12 02/16/12 <1 <1
SRP μg/l Method Blank 03/02/12 03/02/12 <1 <1
SRP μg/l Method Blank 03/02/12 03/02/12 <1 <1
SRP μg/l Method Blank 03/07/12 03/07/12 <1 <1



Method Blank Recovery
for Lockhart-Smirh from
April 2010 to April 2012

NOX-N μg/l Method Blank 04/21/10 04/21/10 <1 <1
NOX-N μg/l Method Blank 04/30/10 04/30/10 <1 <1
NOX-N μg/l Method Blank 05/05/10 05/05/10 <1 <1
NOX-N μg/l Method Blank 05/13/10 05/13/10 <1 <1
NOX-N μg/l Method Blank 05/26/10 05/26/10 <1 <1
NOX-N μg/l Method Blank 05/26/10 05/26/10 <1 <1
NOX-N μg/l Method Blank 06/03/10 06/03/10 <1 <1
NOX-N μg/l Method Blank 06/11/10 06/11/10 <1 <1
NOX-N μg/l Method Blank 06/28/10 06/28/10 <1 <1
NOX-N μg/l Method Blank 06/28/10 06/28/10 <1 <1
NOX-N μg/l Method Blank 07/09/10 07/09/10 <1 <1
NOX-N μg/l Method Blank 07/09/10 07/09/10 <1 <1
NOX-N μg/l Method Blank 08/04/10 08/04/10 <1 <1
NOX-N μg/l Method Blank 08/11/10 08/11/10 <1 <1
NOX-N μg/l Method Blank 08/18/10 08/18/10 <1 <1
NOX-N μg/l Method Blank 09/08/10 09/08/10 <1 <1
NOX-N μg/l Method Blank 09/29/10 09/29/10 <1 <1
NOX-N μg/l Method Blank 10/08/10 10/08/10 <1 <1
NOX-N μg/l Method Blank 10/15/10 10/15/10 <1 <1
NOX-N μg/l Method Blank 11/21/10 11/21/10 <1 <1
NOX-N μg/l Method Blank 11/21/10 11/21/10 <1 <1
NOX-N μg/l Method Blank 12/09/10 12/09/10 <1 <1
NOX-N μg/l Method Blank 12/29/10 12/29/10 <1 <1
NOX-N μg/l Method Blank 01/05/11 01/05/11 <1 <1
NOX-N μg/l Method Blank 01/27/11 01/27/11 <1 <1
NOX-N μg/l Method Blank 02/08/11 02/08/11 <1 <1
NOX-N μg/l Method Blank 02/14/11 02/14/11 <1 <1
NOX-N μg/l Method Blank 03/09/11 03/09/11 <1 <1
NOX-N μg/l Method Blank 03/09/11 03/09/11 <1 <1
NOX-N μg/l Method Blank 03/15/11 03/15/11 <1 <1
NOX-N μg/l Method Blank 03/25/11 03/25/11 <1 <1
NOX-N μg/l Method Blank 04/11/11 04/11/11 <1 <1
NOX-N μg/l Method Blank 04/12/11 04/12/11 <1 <1
NOX-N μg/l Method Blank 05/06/11 05/06/11 <1 <1
NOX-N μg/l Method Blank 06/07/11 06/07/11 <1 <1
NOX-N μg/l Method Blank 07/11/11 07/11/11 <1 <1
NOX-N μg/l Method Blank 08/10/11 08/10/11 <1 <1
NOX-N μg/l Method Blank 08/18/11 08/18/11 <1 <1
NOX-N μg/l Method Blank 08/22/11 08/22/11 <1 <1
NOX-N μg/l Method Blank 08/30/11 08/30/11 <1 <1
NOX-N μg/l Method Blank 10/05/11 10/05/11 <1 <1
NOX-N μg/l Method Blank 10/05/11 10/05/11 <1 <1
NOX-N μg/l Method Blank 10/12/11 10/12/11 <1 <1
NOX-N μg/l Method Blank 10/31/11 10/31/11 <1 <1
NOX-N μg/l Method Blank 11/09/11 11/09/11 <1 <1
NOX-N μg/l Method Blank 11/16/11 11/16/11 <1 <1
NOX-N μg/l Method Blank 11/29/11 11/29/11 <1 <1
NOX-N μg/l Method Blank 12/23/11 12/23/11 <1 <1
NOX-N μg/l Method Blank 12/31/11 12/31/11 <1 <1
NOX-N μg/l Method Blank 02/08/12 02/08/12 <1 <1
NOX-N μg/l Method Blank 02/16/12 02/16/12 <1 <1
NOX-N μg/l Method Blank 03/07/12 03/07/12 <1 <1



Method Blank Recovery
for Lockhart-Smirh from
April 2010 to April 2012

Ammonia μg/l Method Blank 04/29/10 04/29/10 <1 <1
Ammonia μg/l Method Blank 04/30/10 04/30/10 <1 <1
Ammonia μg/l Method Blank 05/12/10 05/12/10 <1 <1
Ammonia μg/l Method Blank 05/12/10 05/12/10 <1 <1
Ammonia μg/l Method Blank 06/02/10 06/02/10 <1 <1
Ammonia μg/l Method Blank 06/02/10 06/02/10 <1 <1
Ammonia μg/l Method Blank 06/29/10 06/29/10 <1 <1
Ammonia μg/l Method Blank 07/15/10 07/15/10 <1 <1
Ammonia μg/l Method Blank 07/15/10 07/15/10 <1 <1
Ammonia μg/l Method Blank 09/28/10 09/28/10 <1 <1
Ammonia μg/l Method Blank 09/29/10 09/29/10 <1 <1
Ammonia μg/l Method Blank 09/29/10 09/29/10 <1 <1
Ammonia μg/l Method Blank 09/29/10 09/29/10 <1 <1
Ammonia μg/l Method Blank 12/08/10 12/08/10 <1 <1
Ammonia μg/l Method Blank 12/08/10 12/08/10 <1 <1
Ammonia μg/l Method Blank 12/14/10 12/14/10 <1 <1
Ammonia μg/l Method Blank 12/17/10 12/17/10 <1 <1
Ammonia μg/l Method Blank 12/21/10 12/21/10 <1 <1
Ammonia μg/l Method Blank 12/21/10 12/21/10 <1 <1
Ammonia μg/l Method Blank 01/09/11 01/09/11 <1 <1
Ammonia μg/l Method Blank 02/04/11 02/04/11 <1 <1
Ammonia μg/l Method Blank 03/07/11 03/07/11 <1 <1
Ammonia μg/l Method Blank 05/03/11 05/03/11 <1 <1
Ammonia μg/l Method Blank 05/03/11 05/03/11 <1 <1
Ammonia μg/l Method Blank 05/04/11 05/04/11 <1 <1
Ammonia μg/l Method Blank 05/04/11 05/04/11 <1 <1
Ammonia μg/l Method Blank 05/04/11 05/04/11 <1 <1
Ammonia μg/l Method Blank 06/08/11 06/08/11 <1 <1
Ammonia μg/l Method Blank 06/08/11 06/08/11 <1 <1
Ammonia μg/l Method Blank 06/15/11 06/15/11 <1 <1
Ammonia μg/l Method Blank 06/28/11 06/28/11 <1 <1
Ammonia μg/l Method Blank 07/13/11 07/13/11 <1 <1
Ammonia μg/l Method Blank 08/31/11 08/31/11 <1 <1
Ammonia μg/l Method Blank 08/31/11 08/31/11 <1 <1
Ammonia μg/l Method Blank 09/01/11 09/01/11 <1 <1
Ammonia μg/l Method Blank 09/15/11 09/15/11 <1 <1
Ammonia μg/l Method Blank 09/20/11 09/20/11 <1 <1
Ammonia μg/l Method Blank 10/14/11 10/14/11 <1 <1
Ammonia μg/l Method Blank 10/14/11 10/14/11 <1 <1
Ammonia μg/l Method Blank 11/02/11 11/02/11 <1 <1
Ammonia μg/l Method Blank 11/02/11 11/02/11 <1 <1
Ammonia μg/l Method Blank 11/16/11 11/16/11 <1 <1
Ammonia μg/l Method Blank 12/15/11 12/15/11 <1 <1
Ammonia μg/l Method Blank 12/20/11 12/20/11 <1 <1
Ammonia μg/l Method Blank 12/29/11 12/29/11 <1 <1
Ammonia μg/l Method Blank 01/17/12 01/17/12 <1 <1
Ammonia μg/l Method Blank 01/18/12 01/18/12 <1 <1
Ammonia μg/l Method Blank 02/15/12 02/15/12 <1 <1
Ammonia μg/l Method Blank 03/05/12 03/05/12 <1 <1
Ammonia μg/l Method Blank 04/06/12 04/06/12 <1 <1



Method Blank Recovery
for Lockhart-Smirh from
April 2010 to April 2012

Total N μg/l Method Blank 12/28/10 12/28/10 <1 <1
Total N μg/l Method Blank 12/28/10 12/28/10 <1 <1
Total N μg/l Method Blank 12/28/10 12/28/10 <1 <1
Total N μg/l Method Blank 12/28/10 12/28/10 <1 <1
Total N μg/l Method Blank 04/26/10 04/26/10 <1 <1
Total N μg/l Method Blank 04/27/10 04/27/10 <1 <1
Total N μg/l Method Blank 05/06/10 05/06/10 <1 <1
Total N μg/l Method Blank 05/12/10 05/12/10 <1 <1
Total N μg/l Method Blank 05/20/10 05/20/10 <1 <1
Total N μg/l Method Blank 05/26/10 05/26/10 <1 <1
Total N μg/l Method Blank 06/01/10 06/01/10 <1 <1
Total N μg/l Method Blank 06/04/10 06/04/10 <1 <1
Total N μg/l Method Blank 06/07/10 06/07/10 <1 <1
Total N μg/l Method Blank 06/23/10 06/23/10 <1 <1
Total N μg/l Method Blank 06/23/10 06/23/10 <1 <1
Total N μg/l Method Blank 07/02/10 07/02/10 <1 <1
Total N μg/l Method Blank 07/07/10 07/07/10 <1 <1
Total N μg/l Method Blank 07/07/10 07/07/10 <1 <1
Total N μg/l Method Blank 07/22/10 07/22/10 <1 <1
Total N μg/l Method Blank 07/22/10 07/22/10 <1 <1
Total N μg/l Method Blank 07/26/10 07/26/10 <1 <1
Total N μg/l Method Blank 08/02/10 08/02/10 <1 <1
Total N μg/l Method Blank 08/11/10 08/11/10 <1 <1
Total N μg/l Method Blank 08/16/10 08/16/10 <1 <1
Total N μg/l Method Blank 08/17/10 08/17/10 <1 <1
Total N μg/l Method Blank 09/10/10 09/10/10 <1 <1
Total N μg/l Method Blank 10/12/10 10/12/10 <1 <1
Total N μg/l Method Blank 12/02/10 12/02/10 <1 <1
Total N μg/l Method Blank 12/02/10 12/02/10 <1 <1
Total N μg/l Method Blank 12/06/10 12/06/10 <1 <1
Total N μg/l Method Blank 12/22/10 12/22/10 <1 <1
Total N μg/l Method Blank 12/27/10 12/27/10 <1 <1
Total N μg/l Method Blank 01/18/11 01/18/11 <1 <1
Total N μg/l Method Blank 01/18/11 01/18/11 <1 <1
Total N μg/l Method Blank 01/18/11 01/18/11 <1 <1
Total N μg/l Method Blank 02/08/11 02/08/11 <1 <1
Total N μg/l Method Blank 02/08/11 02/08/11 <1 <1
Total N μg/l Method Blank 02/17/11 02/17/11 <1 <1
Total N μg/l Method Blank 03/23/11 03/23/11 <1 <1
Total N μg/l Method Blank 02/22/10 02/22/10 <1 <1



Method Blank Recovery
for Lockhart-Smirh from
April 2010 to April 2012

Total N μg/l Method Blank 02/22/10 02/22/10 <1 <1
Total N μg/l Method Blank 02/22/10 02/22/10 <1 <1
Total N μg/l Method Blank 03/05/10 03/05/10 <1 <1
Total N μg/l Method Blank 03/05/10 03/05/10 <1 <1
Total N μg/l Method Blank 06/14/11 06/14/11 <1 <1
Total N μg/l Method Blank 06/14/11 06/14/11 <1 <1
Total N μg/l Method Blank 06/14/11 06/14/11 <1 <1
Total N μg/l Method Blank 08/22/11 08/22/11 <1 <1
Total N μg/l Method Blank 08/22/11 08/22/11 <1 <1
Total N μg/l Method Blank 09/07/11 09/07/11 <1 <1
Total N μg/l Method Blank 09/07/11 09/07/11 <1 <1
Total N μg/l Method Blank 09/07/11 09/07/11 <1 <1
Total N μg/l Method Blank 09/27/11 09/27/11 <1 <1
Total N μg/l Method Blank 09/27/11 09/27/11 <1 <1
Total N μg/l Method Blank 09/27/11 09/27/11 <1 <1
Total N μg/l Method Blank 09/27/11 09/27/11 <1 <1
Total N μg/l Method Blank 09/27/11 09/27/11 <1 <1
Total N μg/l Method Blank 09/27/11 09/27/11 <1 <1
Total N μg/l Method Blank 09/27/11 09/27/11 <1 <1
Total N μg/l Method Blank 10/05/11 10/05/11 <1 <1
Total N μg/l Method Blank 10/05/11 10/05/11 <1 <1
Total N μg/l Method Blank 10/05/11 10/05/11 <1 <1
Total N μg/l Method Blank 10/05/11 10/05/11 <1 <1
Total N μg/l Method Blank 10/05/11 10/05/11 <1 <1
Total N μg/l Method Blank 10/05/11 10/05/11 <1 <1
Total N μg/l Method Blank 10/05/11 10/05/11 <1 <1
Total N μg/l Method Blank 10/18/11 10/18/11 <1 <1
Total N μg/l Method Blank 11/01/11 11/01/11 <1 <1
Total N μg/l Method Blank 11/01/11 11/01/11 <1 <1
Total N μg/l Method Blank 11/01/11 11/01/11 <1 <1
Total N μg/l Method Blank 11/15/11 11/15/11 <1 <1
Total N μg/l Method Blank 11/15/11 11/15/11 <1 <1
Total N μg/l Method Blank 11/15/11 11/15/11 <1 <1
Total N μg/l Method Blank 12/07/11 12/07/11 <1 <1
Total N μg/l Method Blank 12/13/11 12/13/11 <1 <1
Total N μg/l Method Blank 12/19/11 12/19/11 <1 <1
Total N μg/l Method Blank 12/19/11 12/19/11 <1 <1
Total N μg/l Method Blank 12/21/11 12/21/11 <1 <1



Method Blank Recovery
for Lockhart-Smirh from
April 2010 to April 2012

Total N μg/l Method Blank 12/21/11 12/21/11 <1 <1
Total N μg/l Method Blank 12/28/11 12/28/11 <1 <1
Total N μg/l Method Blank 12/28/11 12/28/11 <1 <1
Total N μg/l Method Blank 01/11/12 01/11/12 <1 <1
Total N μg/l Method Blank 01/12/12 01/12/12 <1 <1
Total N μg/l Method Blank 01/12/12 01/12/12 <1 <1
Total N μg/l Method Blank 01/12/12 01/12/12 <1 <1
Total N μg/l Method Blank 01/12/12 01/12/12 <1 <1
Total N μg/l Method Blank 01/16/12 01/16/12 <1 <1
Total N μg/l Method Blank 01/20/12 01/20/12 <1 <1
Total N μg/l Method Blank 01/20/12 01/20/12 <1 <1
Total N μg/l Method Blank 01/20/12 01/20/12 <1 <1
Total N μg/l Method Blank 01/20/12 01/20/12 <1 <1
Total N μg/l Method Blank 01/24/12 01/24/12 <1 <1
Total N μg/l Method Blank 01/24/12 01/24/12 <1 <1
Total N μg/l Method Blank 01/27/12 01/27/12 <1 <1
Total N μg/l Method Blank 01/27/12 01/27/12 <1 <1
Total N μg/l Method Blank 02/03/12 02/03/12 <1 <1
Total N μg/l Method Blank 02/08/12 02/08/12 <1 <1
Total N μg/l Method Blank 02/08/12 02/08/12 <1 <1
Total N μg/l Method Blank 02/08/12 02/08/12 <1 <1
Total N μg/l Method Blank 02/16/12 02/16/12 <1 <1
Total N μg/l Method Blank 02/16/12 02/16/12 <1 <1
Total N μg/l Method Blank 02/27/12 02/27/12 <1 <1
Total N μg/l Method Blank 02/29/12 02/29/12 <1 <1
Total N μg/l Method Blank 03/04/12 03/04/12 <1 <1
Total N μg/l Method Blank 03/13/12 03/13/12 <1 <1
Total N μg/l Method Blank 03/14/12 03/14/12 <1 <1
Total N μg/l Method Blank 03/14/12 03/14/12 <1 <1
Total N μg/l Method Blank 03/19/12 03/19/12 <1 <1
Total N μg/l Method Blank 03/19/12 03/19/12 <1 <1
Total N μg/l Method Blank 03/25/12 03/25/12 <1 <1
Total N μg/l Method Blank 03/27/12 03/27/12 <1 <1
Total N μg/l Method Blank 03/27/12 03/27/12 <1 <1
Total N μg/l Method Blank 03/27/12 03/27/12 <1 <1
Total N μg/l Method Blank 03/27/12 03/27/12 <1 <1
Total N μg/l Method Blank 03/27/12 03/27/12 <1 <1
Total N μg/l Method Blank 04/02/12 04/02/12 <1 <1
Total N μg/l Method Blank 04/02/12 04/02/12 <1 <1



Method Blank Recovery
for Lockhart-Smirh from
April 2010 to April 2012

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 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 04/26/10 04/26/10 <1 <1
Total P μg/l Method Blank 04/27/10 04/27/10 <1 <1
Total P μg/l Method Blank 05/06/10 05/06/10 <1 <1
Total P μg/l Method Blank 05/12/10 05/12/10 <1 <1
Total P μg/l Method Blank 05/20/10 05/20/10 <1 <1
Total P μg/l Method Blank 05/26/10 05/26/10 <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 06/23/10 06/23/10 <1 <1
Total P μg/l Method Blank 06/23/10 06/23/10 <1 <1
Total P μg/l Method Blank 07/02/10 07/02/10 <1 <1
Total P μg/l Method Blank 07/02/10 07/02/10 <1 <1
Total P μg/l Method Blank 07/07/10 07/07/10 <1 <1
Total P μg/l Method Blank 07/07/10 07/07/10 <1 <1
Total P μg/l Method Blank 07/22/10 07/22/10 <1 <1
Total P μg/l Method Blank 07/22/10 07/22/10 <1 <1
Total P μg/l Method Blank 07/26/10 07/26/10 <1 <1
Total P μg/l Method Blank 08/02/10 08/02/10 <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 08/17/10 08/17/10 <1 <1
Total P μg/l Method Blank 09/10/10 09/10/10 <1 <1
Total P μg/l Method Blank 10/12/10 10/12/10 <1 <1
Total P μg/l Method Blank 12/02/10 12/02/10 <1 <1
Total P μg/l Method Blank 12/02/10 12/02/10 <1 <1
Total P μg/l Method Blank 12/06/10 12/06/10 <1 <1
Total P μg/l Method Blank 12/22/10 12/22/10 <1 <1
Total P μg/l Method Blank 12/27/10 12/27/10 <1 <1
Total P μg/l Method Blank 01/18/11 01/18/11 <1 <1
Total P μg/l Method Blank 01/18/11 01/18/11 <1 <1
Total P μg/l Method Blank 01/18/11 01/18/11 <1 <1
Total P μg/l Method Blank 02/08/11 02/08/11 <1 <1
Total P μg/l Method Blank 02/08/11 02/08/11 <1 <1



Method Blank Recovery
for Lockhart-Smirh from
April 2010 to April 2012

Total P μg/l Method Blank 02/17/11 02/17/11 <1 <1
Total P μg/l Method Blank 03/23/11 03/23/11 <1 <1
Total P μg/l Method Blank 05/02/11 05/02/11 <1 <1
Total P μg/l Method Blank 05/03/11 05/03/11 <1 <1
Total P μg/l Method Blank 05/03/11 05/03/11 <1 <1
Total P μg/l Method Blank 05/10/11 05/10/11 <1 <1
Total P μg/l Method Blank 05/10/11 05/10/11 <1 <1
Total P μg/l Method Blank 06/14/11 06/14/11 <1 <1
Total P μg/l Method Blank 06/14/11 06/14/11 <1 <1
Total P μg/l Method Blank 06/14/11 06/14/11 <1 <1
Total P μg/l Method Blank 08/22/11 08/22/11 <1 <1
Total P μg/l Method Blank 08/22/11 08/22/11 <1 <1
Total P μg/l Method Blank 09/07/11 09/07/11 <1 <1
Total P μg/l Method Blank 09/07/11 09/07/11 <1 <1
Total P μg/l Method Blank 09/07/11 09/07/11 <1 <1
Total P μg/l Method Blank 09/27/11 09/27/11 <1 <1
Total P μg/l Method Blank 09/27/11 09/27/11 <1 <1
Total P μg/l Method Blank 09/27/11 09/27/11 <1 <1
Total P μg/l Method Blank 09/27/11 09/27/11 <1 <1
Total P μg/l Method Blank 09/27/11 09/27/11 <1 <1
Total P μg/l Method Blank 09/27/11 09/27/11 <1 <1
Total P μg/l Method Blank 09/27/11 09/27/11 <1 <1
Total P μg/l Method Blank 10/05/11 10/05/11 <1 <1
Total P μg/l Method Blank 10/05/11 10/05/11 <1 <1
Total P μg/l Method Blank 10/05/11 10/05/11 <1 <1
Total P μg/l Method Blank 10/05/11 10/05/11 <1 <1
Total P μg/l Method Blank 10/05/11 10/05/11 <1 <1
Total P μg/l Method Blank 10/05/11 10/05/11 <1 <1
Total P μg/l Method Blank 10/05/11 10/05/11 <1 <1
Total P μg/l Method Blank 10/18/11 10/18/11 <1 <1
Total P μg/l Method Blank 11/01/11 11/01/11 <1 <1
Total P μg/l Method Blank 11/01/11 11/01/11 <1 <1
Total P μg/l Method Blank 11/01/11 11/01/11 <1 <1
Total P μg/l Method Blank 11/15/11 11/15/11 <1 <1
Total P μg/l Method Blank 11/15/11 11/15/11 <1 <1
Total P μg/l Method Blank 11/15/11 11/15/11 <1 <1
Total P μg/l Method Blank 12/07/11 12/07/11 <1 <1
Total P μg/l Method Blank 12/13/11 12/13/11 <1 <1
Total P μg/l Method Blank 12/19/11 12/19/11 <1 <1
Total P μg/l Method Blank 12/19/11 12/19/11 <1 <1
Total P μg/l Method Blank 12/21/11 12/21/11 <1 <1
Total P μg/l Method Blank 12/21/11 12/21/11 <1 <1



Method Blank Recovery
for Lockhart-Smirh from
April 2010 to April 2012

Total P μg/l Method Blank 12/28/11 12/28/11 <1 <1
Total P μg/l Method Blank 12/28/11 12/28/11 <1 <1
Total P μg/l Method Blank 01/11/12 01/11/12 <1 <1
Total P μg/l Method Blank 01/12/12 01/12/12 <1 <1
Total P μg/l Method Blank 01/12/12 01/12/12 <1 <1
Total P μg/l Method Blank 01/12/12 01/12/12 <1 <1
Total P μg/l Method Blank 01/12/12 01/12/12 <1 <1
Total P μg/l Method Blank 01/16/12 01/16/12 <1 <1
Total P μg/l Method Blank 01/20/12 01/20/12 <1 <1
Total P μg/l Method Blank 01/20/12 01/20/12 <1 <1
Total P μg/l Method Blank 01/20/12 01/20/12 <1 <1
Total P μg/l Method Blank 01/20/12 01/20/12 <1 <1
Total P μg/l Method Blank 01/24/12 01/24/12 <1 <1
Total P μg/l Method Blank 01/24/12 01/24/12 <1 <1
Total P μg/l Method Blank 01/27/12 01/27/12 <1 <1
Total P μg/l Method Blank 01/27/12 01/27/12 <1 <1
Total P μg/l Method Blank 02/03/12 02/03/12 <1 <1
Total P μg/l Method Blank 02/08/12 02/08/12 <1 <1
Total P μg/l Method Blank 02/08/12 02/08/12 <1 <1
Total P μg/l Method Blank 02/08/12 02/08/12 <1 <1
Total P μg/l Method Blank 02/16/12 02/16/12 <1 <1
Total P μg/l Method Blank 02/16/12 02/16/12 <1 <1
Total P μg/l Method Blank 02/27/12 02/27/12 <1 <1
Total P μg/l Method Blank 02/29/12 02/29/12 <1 <1
Total P μg/l Method Blank 03/04/12 03/04/12 <1 <1
Total P μg/l Method Blank 03/13/12 03/13/12 <1 <1
Total P μg/l Method Blank 03/14/12 03/14/12 <1 <1
Total P μg/l Method Blank 03/14/12 03/14/12 <1 <1
Total P μg/l Method Blank 03/19/12 03/19/12 <1 <1
Total P μg/l Method Blank 03/19/12 03/19/12 <1 <1
Total P μg/l Method Blank 03/25/12 03/25/12 <1 <1
Total P μg/l Method Blank 03/27/12 03/27/12 <1 <1
Total P μg/l Method Blank 03/27/12 03/27/12 <1 <1
Total P μg/l Method Blank 03/27/12 03/27/12 <1 <1
Total P μg/l Method Blank 03/27/12 03/27/12 <1 <1
Total P μg/l Method Blank 03/27/12 03/27/12 <1 <1
Total P μg/l Method Blank 04/02/12 04/02/12 <1 <1
Total P μg/l Method Blank 04/02/12 04/02/12 <1 <1



Method Blank Recovery
for Lockhart-Smirh from
April 2010 to April 2012

Color PCU Method Blank 04/08/10 04/08/10 <1 <1
Color PCU Method Blank 04/28/10 04/28/10 <1 <1
Color PCU Method Blank 05/06/10 05/06/10 <1 <1
Color PCU Method Blank 05/06/10 05/06/10 <1 <1
Color PCU Method Blank 05/13/10 05/13/10 <1 <1
Color PCU Method Blank 06/10/10 06/10/10 <1 <1
Color PCU Method Blank 06/10/10 06/10/10 <1 <1
Color PCU Method Blank 06/28/10 06/28/10 <1 <1
Color PCU Method Blank 06/28/10 06/28/10 <1 <1
Color PCU Method Blank 07/09/10 07/09/10 <1 <1
Color PCU Method Blank 07/09/10 07/09/10 <1 <1
Color PCU Method Blank 07/21/10 07/21/10 <1 <1
Color PCU Method Blank 08/02/10 08/02/10 <1 <1
Color PCU Method Blank 08/12/10 08/12/10 <1 <1
Color PCU Method Blank 08/17/10 08/17/10 <1 <1
Color PCU Method Blank 08/25/10 08/25/10 <1 <1
Color PCU Method Blank 09/02/10 09/02/10 <1 <1
Color PCU Method Blank 09/02/10 09/02/10 <1 <1
Color PCU Method Blank 09/17/10 09/17/10 <1 <1
Color PCU Method Blank 10/07/10 10/07/10 <1 <1
Color PCU Method Blank 01/06/11 01/06/11 <1 <1
Color PCU Method Blank 01/10/11 01/10/11 <1 <1
Color PCU Method Blank 01/20/11 01/20/11 <1 <1
Color PCU Method Blank 02/02/11 02/02/11 <1 <1
Color PCU Method Blank 02/02/11 02/02/11 <1 <1
Color PCU Method Blank 02/24/11 02/24/11 <1 <1
Color PCU Method Blank 03/02/11 03/02/11 <1 <1
Color PCU Method Blank 03/02/11 03/02/11 <1 <1
Color PCU Method Blank 03/19/11 03/19/11 <1 <1
Color PCU Method Blank 03/19/11 03/19/11 <1 <1
Color PCU Method Blank 03/29/11 03/29/11 <1 <1
Color PCU Method Blank 04/06/11 04/06/11 <1 <1
Color PCU Method Blank 05/05/11 05/05/11 <1 <1
Color PCU Method Blank 06/04/11 06/04/11 <1 <1
Color PCU Method Blank 07/08/11 07/08/11 <1 <1



Method Blank Recovery
for Lockhart-Smirh from
April 2010 to April 2012

Color PCU Method Blank 07/08/11 07/08/11 <1 <1
Color PCU Method Blank 07/18/11 07/18/11 <1 <1
Color PCU Method Blank 07/18/11 07/18/11 <1 <1
Color PCU Method Blank 07/31/11 07/31/11 <1 <1
Color PCU Method Blank 07/31/11 07/31/11 <1 <1
Color PCU Method Blank 08/08/11 08/08/11 <1 <1
Color PCU Method Blank 08/12/11 08/12/11 <1 <1
Color PCU Method Blank 08/18/11 08/18/11 <1 <1
Color PCU Method Blank 09/11/11 09/11/11 <1 <1
Color PCU Method Blank 09/11/11 09/11/11 <1 <1
Color PCU Method Blank 09/16/11 09/16/11 <1 <1
Color PCU Method Blank 09/23/11 09/23/11 <1 <1
Color PCU Method Blank 10/05/11 10/05/11 <1 <1
Color PCU Method Blank 10/05/11 10/05/11 <1 <1
Color PCU Method Blank 10/12/11 10/12/11 <1 <1
Color PCU Method Blank 10/19/11 10/19/11 <1 <1
Color PCU Method Blank 10/19/11 10/19/11 <1 <1
Color PCU Method Blank 10/28/11 10/28/11 <1 <1
Color PCU Method Blank 11/04/11 11/04/11 <1 <1
Color PCU Method Blank 11/04/11 11/04/11 <1 <1
Color PCU Method Blank 12/01/11 12/01/11 <1 <1
Color PCU Method Blank 12/10/11 12/10/11 <1 <1
Color PCU Method Blank 12/16/11 12/16/11 <1 <1
Color PCU Method Blank 12/24/11 12/24/11 <1 <1
Color PCU Method Blank 12/31/11 12/31/11 <1 <1
Color PCU Method Blank 01/08/12 01/08/12 <1 <1
Color PCU Method Blank 01/14/12 01/14/12 <1 <1
Color PCU Method Blank 02/08/12 02/08/12 <1 <1
Color PCU Method Blank 02/15/12 02/15/12 <1 <1
Color PCU Method Blank 03/02/12 03/02/12 <1 <1
Color PCU Method Blank 03/02/12 03/02/12 <1 <1
Color PCU Method Blank 03/08/12 03/08/12 <1 <1
Color PCU Method Blank 03/14/12 03/14/12 <1 <1
Color PCU Method Blank 04/05/12 04/05/12 <1 <1
Color PCU Method Blank 04/05/12 04/05/12 <1 <1




