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1.0  PROJECT MANAGEMENT 

1.1  Distribution List 

Each person listed in Table 1 will receive a copy of the final approved version of this Quality 

Assurance Project Plan (QAPP).  A copy will also be made available to other persons participating in 

this project and to other interested parties. 

Table 1 – QAPP Distribution 

Name, Title and 
Organization E-mail Address Role/Responsibility 

 
Jamie Paige 
City of Wentzville 
Stormwater Management 
Coordinator 

jamie.paige@wentzvillemo.org 

Provide overall leadership for 
implementation of the project; provide 
vision and direction, resources and 
accountability. 

Trey L. Coad, CHMM   
Project Scientist 
SCI Engineering, Inc. 

tcoad@sciengineering.com Implement QAPP, maintain and 
oversee changes to the QAPP 

Karl Ruhmann, P.E., R.G. 
Vice President 
SCI Engineering, Inc. 

kruhmann@sciengineering.com Implement QAPP, maintain and 
oversee changes to the QAPP 

Doug Ell 
Field Technician 
SCI Engineering, Inc. 

dell@sciengineering.com Sample collection and maintenance of 
applicable sampling equipment 

Glen Grissom 
Project Scientist 
SCI Engineering, Inc. 

ggrissom@sciengineering.com Sample collection and maintenance of 
applicable sampling equipment 

Trish Rielly 
MDNR NPS Project 
Manager 

trish.rielly@dnr.mo.gov  
 

MDNR 319 grant project manager and 
QAPP Project Manager 

Elizabeth Hurley 
Teklab, Inc. 

ehurley@teklabinc.com 
 

Project Manager for Teklab, Inc. 
 

Claire Bogner 
Teklab, Inc. cbogner@teklabinc.com QA Officer for Teklab, Inc. 

Last Updated July 12, 2012  1 



 

1.2  Project/Task Organization 

 

 

 

 

 

 

 

 

 

 

1.3  Problem Definition/Background 

The Dry Branch Watershed is a sub-watershed of the McCoy Creek Watershed  

(HUC 071100080400), which is located in northwestern St. Charles County.  The Dry Branch study 

area is typical of Wentzville, Missouri, a developed low-density suburban area, characterized by a 

low percentage of permeable surface and large runoff volumes under relatively small rain events.  

Existing land use in Wentzville is approximately 30 percent agriculture, 65 percent 

residential/commercial/industrial, and 5 percent recreational/other. 

It is presumed to contain typical urban/residential pollutants such as sediment, chlorides, pesticides, 

nutrients and high oxygen demand.  However, no water quality data currently exists for this 

watershed.   

1.4  Project/Task Description 

The goal of this project is to measure the water quality benefits of stormwater retrofits that will be 

implemented at several locations in the watershed.  As part of a monitoring effort, water quality and 

flow data will be collected from selected monitoring locations in the Dry Branch Watershed for a 

period of two (2) years.  One purpose of the study will be to establish a baseline for existing water 

Department of Natural Resources City of Wentzville 
Jamie Paige, Stormwater Management 
Coordinator 

Trish Reilly, Project Manager and 
QA Officer 

SCI Engineering, Inc. 
Trey Coad, CHMM, Project Manager 
Karl Ruhmann, P.E., R.G., Vice President 

Teklab, Inc. 
Elizabeth Hurley, Project Manager 
Claire Bogner, QA Officer 

SCI Engineering, Inc. 
Doug Ell, Field Technician 
Glen Grissom, Project Scientist
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quality within the watershed via a synoptic survey.  The other purpose will be to demonstrate water 

quality improvement from Best Management Practices (BMPs) that will be established at  

Heartland Park, and three other commercial and residential locations.  At this time, the exact location 

and type of retrofit BMPs are unknown.  Maps of proposed monitoring locations are enclosed as an 

Appendix to this QAPP. 

Table 2 – Project Schedule 

Activity Anticipated Date 
of Initiation 

Anticipated Date 
of Completion 

Submit draft QAPP to MDNR MAY 2012 MAY 2012 
Receive comments from MDNR MAY 2012 JUNE 2012 
Submit final QAPP to MDNR JULY 2012 JULY 2012 
Order sampling equipment JULY 2012 JULY 2012 
Installation of passive, single-stage 
samplers JULY 2012 MAY 2013 

Sampling at stream and retrofit sites JULY 2012 FEBRUARY 2014 
 

1.5  Special Training Requirements/Certification 

SCI Engineering and City of Wentzville field staff as well as Teklab, Inc. (Teklab) laboratory staff 

will have all required training and certifications needed to perform monitoring services.  Certificates 

and other documentation are available upon request.  For consistency, the field sampling leader will 

provide training as needed to personnel conducting field sample collection.    

1.6  Documentation and Record 

All versions of the QAPP will be retained in the City of Wentzville’s Public Works office.   

Jamie Paige will be responsible for distributing new versions of the QAPP to project staff.  

Wentzville will retain sampling reports, custody chains, field sampling sheets and copies of field 

notebooks for three years following completion of the 319 grant project.  The City of Wentzville will 

be responsible for all reporting and project management associated with this water quality monitoring 

project. All records will be stored a minimum of 3 years after the end of the project.  Hard copies will 

be stored in a city office file cabinet and electronic files will be stored in an office computer and 

backed up weekly to one of the City’s file servers, which are regularly archived.   

 

Quarterly reports which summarize the data from the most recent sampling event will be provided to 

the MDNR.  In addition to the quarterly reports, an annual report will also be submitted to the 

MDNR for review.  At a minimum, the annual report will compare the data from the previous four 
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quarters of sampling and discuss the findings, such as significant fluctuations in laboratory results.  

At the completion of the project, a final report will be provided to the MDNR which summarizes the 

findings of the project offers and statement regarding the effectiveness of the BMPs.  Each of these 

reports will discuss changes in the QAPP and will include the applicable laboratory reports and field 

logs.  
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2.0  SUMMARY OF MONITORING PLAN 

2.1  Monitoring Overview 

2.1.1 Synoptic Monitoring 

One grab sample at five (5) defined stream monitoring locations will be collected on six (6) events1 to 

provide a general baseline of water quality in the watershed.  The purpose of this synoptic survey is to 

better understand watershed health for watershed management planning purposes.  Data will be used 

identify what best management practices (BMPs) to install and what parameters should be targeted to 

evaluate the BMPs appropriately and cost-effectively.  The goal of this survey is to capture data that 

shows variation in season and/or precipitation event size and intensity.  Grab sampling events should take 

place during both base flow conditions and during stormwater runoff events, with a goal of collecting at 

least three stormwater runoff samples during three seasons or as best as possible (barring environmental 

conditions).  This sampling frequency may be adjusted to accommodate rainfall events and the project 

timeline.  This sampling protocol results in a total of 30 samples for all of the sites combined1.   

 

Samples will be analyzed for the water quality parameters outlined in Table 5a.  Field parameters to 

be measured by field technicians include pH, turbidity, dissolved oxygen (DO), conductivity, flow, 

air temperature, water temperature, and visual/olfactory evidence.  Parameters may be removed to 

reduce costs if data shows if they do not exceed water quality standards.  Duplicate samples were not 

included in the synoptic survey due to the lack of funding, however, will be incorporated if additional 

funding becomes available. The synoptic monitoring locations are outlined below and depicted in 

Figures 2A through 2G, enclosed: 

• S-1 – Unnamed tributary to Dry Branch Creek off Hwy. P, near Sandbox Soccer Club  

• S-2 – Unnamed tributary to Dry Branch Creek near Silvercote Dr. S-3 – Dry Branch 

Creek near Granville Dr.  

• S-4 – Spring Creek at Broken Rock Dr., near Bear Creek Golf Club 

• S-5 – Dry Branch Creek at Bear Ridge Dr., near Bear Creek Golf Club 

                                                      

1 Seven synoptic survey sites may be sampled on up to eight events if funding is available, resulting in a total 
of up to 56 samples. 

2 These sites may be sampled if funding allows. 
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• S-62 – Dry Branch Creek near Creekside Office Dr. 

• S-72 – Dry Branch Creek off Mette Rd., near City of Wentzville Water Reclamation 

Center 

2.1.2 Retrofit Monitoring 

In addition to the synoptic monitoring, samples will be collected at each of the four (4) retrofit sites, 

on seven (7) events.  Each event will consist of paired inlet and outlet event water samples.   

The approximate locations of the retrofit monitoring sites are identified on Figures 3A though 3D, 

enclosed.  The locations may be adjusted based on findings in the Dry Branch Watershed 

Management Plan. If the retrofit project includes multiple treatment locations on the same site  

(i.e. curb inlet filters, etc.), samples will be collected near the retrofit outlet before construction and 

at the same retrofit outlet after construction. At a minimum, two sets of samples will be collected 

during base flow conditions, provided there is sufficient flow; and two sets of samples will be 

collected during a stormwater runoff event.  Samples should be collected until seven events are 

captured at each site, yielding a total of 56 samples. 

Samples will be analyzed for the water quality parameters outlined in Tables 5a-d.  Field parameters 

to be measured by field technicians include pH, conductivity, flow, air temperature, water 

temperature, and visual/olfactory evidence.  Parameters may be removed to reduce costs if they data 

shows they are below the detection limits, are not found to exist in quantities sufficient to evaluate 

their load reduction, or if they do not exceed water quality standards.  The monitoring locations are:  

• S-8 (Retrofit Site) – Dry Branch Creek near Groton Dr. 

• S-9 (Retrofit Site) – Unnamed tributary to Dry Branch Creek near Wentzville Holt High  

• S-10 (Retrofit Site) – Unnamed tributary to Dry Branch Creek near Home Depot 

• S-11 (Retrofit Site) – Unnamed tributary to Dry Branch Creek near Walmart 

 

SCI Engineering, Inc., 130 Point West Blvd. St. Charles, MO 63301; (314)432-0550; Contact: Trey 

Coad will be primarily responsible for synoptic sampling including grab samples and field meters. 

The City of Wentzville (200 E. Fourth Street, Wentzville, MO 63385; 636-639-2055; Contact: Jamie 

Paige) may perform grab samples and field meters as needed. Teklab, Inc. (5445 Horseshoe Lake Rd. 
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Collinsville, IL 62234; 618-344-1004; Contact: Elizabeth Hurley) will perform analytical services for 

lab parameters. 

2.2  Passive SingleStage Sampling 

Passive, single-stage samplers have been successfully used by the MDNR on past projects.   

The samplers can be set to collect a single sample on the rising part of a runoff event, through the use 

of a siphon, when water rises above the base flow.   

 

If used, passive, single-stage samplers will be set up at sites S-1, S-2, S-3, S-4, S-5, S-6, and S-7.  

The samples collected by the passive samplers will account for the stormwater runoff event sample.  

The City of Wentzville will install the passive samplers and SCI Engineering staff will be responsible 

for collecting and arranging for the analytical testing of these samples.   

2.3  Field Sampling Schedule 

The following sample schedule may be used or modified based on specific climate conditions or 

other factors.  However the basic frequency should be followed as much as possible.  All samples are 

grab samples except where passive samplers are indicated.   

Table 3 – Suggested Sampling Schedule 

Sampling 
Events 

Flow Condition 
(select one) Sample Site2 (S 1-11) 

Tables 5a-d 
Field Meter 
Parameters 

Table 5a-d 
Lab 

Analytes 
QA 

Samples 
Date 

Sampled 
Sampled 

by: 

Base Flow or  
Runoff Event 1, 2, 3, 4, 5, 61, 71 All All Yes   

8, 9, 10, 11 (BMP Inlet) All All Yes   1 
Base Flow or  
Runoff Event 8, 9, 10, 11 (BMP Outlet) All All Yes   
Base Flow or  
Runoff Event 1, 2, 3, 4, 5, 61,71 All All Yes   

8, 9, 10, 11 (BMP Inlet) All All Yes   2 Base Flow or  
Runoff Event 

8, 9, 10, 11 (BMP Outlet) All All Yes   
Base Flow or  
Runoff Event 1, 2, 3, 4, 5, 61, 71 All All Yes   

8, 9, 10, 11 (BMP Inlet) All All Yes   3 Base Flow or  
Runoff Event 

8, 9, 10, 11 (BMP Outlet) All All Yes   
Base Flow or  
Runoff Event 1, 2, 3, 4, 5, 61, 71 All All Yes   

8, 9, 10, 11 (BMP Inlet) All All Yes   4 
Base Flow or  
Runoff Event 8, 9, 10, 11 (BMP Outlet) All All Yes   
Base Flow or  
Runoff Event 1, 2, 3, 4, 5, 61, 71 All All Yes   

8, 9, 10, 11 (BMP Inlet) All All Yes   5 
Base Flow or  
Runoff Event 8, 9, 10, 11 (BMP Outlet) All All Yes   
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Table 3 – Suggested Sampling Schedule (continued) 

Sampling 
Events 

Flow Condition 
(select one) Sample Site3(S 1-11) 

Tables 
5a-d Field 

Meter 
Paramete

rs 

Table 5a-d 
Lab Analytes 

QA 
Sample

s 
Date 

Sampled 
Sampled 

by: 

Base Flow or  
Runoff Event 

1, 2, 3, 4, 5, 61, 71 All All Yes   

8, 9, 10, 11 (BMP Inlet) All All Yes   

6 

Base Flow or  
Runoff Event 

8, 9, 10, 11 (BMP Outlet) All All Yes   

8, 9, 10, 11 (BMP Inlet) All All Yes   7 Base Flow or  
Runoff Event 

8, 9, 10, 11 (BMP Outlet) All All Yes   

1 These sites may be sampled if funding allows. 
2 During storm events, samples at sites S-1 to S-7 may be collected via passive stage samplers. 
 

2.4  Existing Data for Dry Branch Creek 

There is no data available on previous sampling of Dry Branch Creek through MDNR’s Water 

Quality Assessment System (http://dnr.mo.gov/mocwis_public/wqa/waterbodySearch.do).  
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3.0  DATA QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA 

The tables in this section describe the data quality indicators (DQIs) and the methods used to address 

the DQIs. 

Table 4 – Data Quality Indicators 

DQI Definition Determination Methodologies 
Precision The measurement among repeated 

measurements of the same property 
under identical or substantially similar 
conditions; calculated as either the range 
or as the standard deviation. 
 
May also be expressed as a percentage 
of the mean of the measurements, such 
as relative range or relative standard 
deviation (coefficient of variation). 

− Field sampling precision will be 
determined by using field duplicate 
samples. 

 
− Laboratory precision will be 

determined by comparing the results 
of split samples, duplicate samples, 
and duplicate spike samples.  

Bias The systematic or persistent distortion of 
a measurement process that causes 
errors in one direction. 

Laboratory bias will be determined as 
part of its internal QC.  Bias effects that 
fall outside the laboratory’s acceptance 
limits will be flagged.  

Accuracy A measurement of the overall agreement 
of a measurement to a known value; 
includes a combination of random error 
(bias) components of both sampling and 
analytical operations. 

Laboratory accuracy will be determined 
by analysis of standard reference 
samples, spiked samples and/or matrix-
spiked samples, as well as by instrument 
and method blank samples.  

Representativeness A qualitative term that expresses “the 
degree to which data accurately and 
precisely represent a characteristic of a 
population, parameter variations at a 
sampling point, a process condition, or 
an environmental condition”. 

Samples will be collected in such a 
manner that will assure 
representativeness with respect to 
space, time, and flow.  More specifically, 
samples will be collected from a well-
mixed area of the stream, and sample 
collection will be distributed throughout 
the year and across the range of flow 
conditions. 

Comparability A qualitative term that expresses the 
measure of confidence that one data set 
can be compared to another and can be 
combined for the decision(s) to be made. 

Consistent field and laboratory data will 
be used throughout the project, except 
where improvements are required for 
data quality. 

Completeness A measure of the amount of valid data 
needed to be obtained from a 
measurement system. 

The goal will be to complete 90% or 
better of the total number of 
measurements expected according to the 
project sampling plan. 

Sensitivity The capability of a method or instrument 
to discriminate between measurement 
responses representing different levels of 
the variable of interest. 

The lowest reporting limits for the stream 
monitoring variables to be measured for 
this project are shown in Tables 5a-d.   
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Table 5a–Lowest Reporting Limits (LRL)  
for Synoptic Survey (S-1 to 7) 

Laboratory Variable LRL Units 

Total Nitrogen (nitrate/nitrite, TKN) 0.05 mg/L 
Total Phosphorus 0.05 mg/L 
Total Suspended Solids 0.1 mg/L 
Escherichia coli Bacteria 1 CFU/100mL  
Chloride 1 mg/L 
pH (field meter) 0.00 SU 
Specific Conductance (field meter) 10 µS 
Water Temperature (field meter)  °C 
Precipitation (monitoring station)  in 
Flow (field measurement)  fps 
Air Temperature (field measurement)  °C 
Turbidity (field measurement)  NTUs 
Visual/Olfactory Observations  NA 
DO1 1 mg/L 
BOD1 5 mg/L 
Metals and Hardness1 Variable mg/L 
TPH1 500 µg/L 
Oil & Grease1 5  mg/L 

1 = These parameters may be sampled if funds allow 

Table 5b – Lowest Reporting Limits (LRL)  
for Residential Retrofit Site (S-8) 

Laboratory Variable* LRL Units 

Total Nitrogen (nitrate/nitrite, TKN) 0.05 mg/L 
Total Phosphorus 0.05 mg/L 
Total Suspended Solids 0.1 mg/L 
Chloride 1 mg/L 
pH (field meter) 1 SU 
Specific Conductance (field meter) 10 µS 
Water Temperature (field meter)  °C 
Precipitation (monitoring station)  In 
Flow (field measurement)  fps 
Air Temperature (field measurement)  °C 
Turbidity (field measurement)  NTUs 
Visual/Olfactory Observations  NA 
* Parameters may be removed from subsequent testing if they are not found to exist in  
quantities sufficient to evaluate their load reduction, or if they do not exceed water  
quality standards. 
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Table 5c – Lowest Reporting Limits (LRL) for Heartland Park (S-9) 

Laboratory Variable* LRL Units 
Total Petroleum Hydrocarbons as TPH-GRO (OA1) 500 µg/L 
Total Suspended Solids 0.1 mg/L 
Hardness 5 mg/L 
Copper 0.01 mg/L 
Iron 0.02 mg/L 
Zinc 0.01 mg/L 
Chloride 1 mg/L 
Total Phosphorus 0.05 mg/L 
Oil and Grease1 5 mg/L 
Total Nitrogen (nitrate/nitrite, TKN) 0.05 mg/L 
pH (field meter) 1 SU 
Specific Conductance (field meter) 10 µS 
Water Temperature (field meter)  °C 
Precipitation (monitoring station)  In 
Flow (field measurement)  fps 
Air Temperature (field measurement)  °C 
Turbidity (field measurement)  NTUs 
Visual/Olfactory Observations  NA 

1 = These parameters may be sampled if funds allow 
* Parameters may be removed from subsequent testing if they are not found to exist in quantities sufficient to 
evaluate their load reduction, or if they do not exceed water quality standards. 

 

Table 5d – Lowest Reporting Limits (LRL) for Commercial Retrofit Sites  
(S-10 and S-11) 

Laboratory Variable* LRL Units 
Total Petroleum Hydrocarbons as TPH-GRO (OA1) 500 µg/L 
Oil and Grease1 5 mg/L 
Total Suspended Solids 0.1 mg/L 
Hardness 5 mg/L 
Copper 0.01 mg/L 
Iron 0.02 mg/L 
Zinc 0.01 mg/L 
Chloride 1 mg/L 
pH (field meter) 1 SU 
Specific Conductance (field meter) 10 µS 
Water Temperature (field meter)  °C 
Precipitation (monitoring station)  in 
Flow (field measurement)  fps 
Air Temperature (field measurement)  °C 
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Table 5d – Lowest Reporting Limits (LRL) for Commercial Retrofit Sites  
(S-10 and S-11) (continued) 

Laboratory Variable* LRL Units 
Turbidity (field measurement)  NTUs 
Visual/Olfactory Observations  NA 
DO1 1 mg/L 
BOD1 5 mg/L 
Metals and Hardness1 Variable mg/L 
TPH1 500 µg/L 
1 = These parameters may be sampled if funds allow 
* Parameters may be removed from subsequent testing if they are not found to exist in quantities sufficient to evaluate their 
load reduction, or if they do not exceed water quality standards. 
 

Table 6–Data Quality Objectives 

Parameter Precision Accuracy Completeness 
BOD 5-day, Unfiltered ±15% ±15% 90% 
Chloride, Unfiltered ±10% ±10% 90% 
Dissolved Oxygen ±15% ±15% 90% 
Escherichia coli Bacteria N/A N/A 90% 
Flow N/A N/A 90% 
Hardness, Unfiltered ±10% ±10% 90% 
Metals (Copper, Iron, and Zinc) ±15% ±25% 90% 
Total Nitrogen (nitrate/nitrite, TKN) ±15% ±15% 90% 
Oil and Grease 78-114% 18% 90% 
pH (field meter resolution) ±10% ±10% 90% 
Specific Conductance (field and fixed meter) ±7% ±7% 90% 
Temperature (field meter) ±0.1°C ±0.1°C 90% 
Total Petroleum Hydrocarbons 70-130% 40% (RPD) 90% 
Total Phosphorus, Filtered ±15% ±15% 90% 
Total Phosphorus, Unfiltered ±15% ±15% 90% 
Total Suspended Solids ±15% ±15% 90% 
Turbidity (fixed meter) ±5% ±5% 90% 
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4.0  MEASUREMENT/DATA ACQUISITION 

4.1  Sampling Process Designs (Experimental Design) 

The sampling and analysis described is designed to establish a water quality baseline in the 

watershed (synoptic monitoring) and to measure the water quality benefits of stormwater retrofits 

that will be implemented within the watershed (retrofit monitoring).  Sampling will be completed at 

five (5) selected stream monitoring sites3 and four (4) BMP retrofit sites as described in Section 2 of 

this report.  Field measurements for flow and water quality data may be plotted against rainfall data 

collected on Weather Underground (www.wunderground.com).  This may provide insight into the 

relationship between rainfall, flow and water quality at the various sites. 

Sampling results from upstream and downstream of each retrofit can be plotted to determine the 

water quality benefits provided by each retrofit. 

4.2  Sampling Methods Requirements 

All grab sampling and field meter work for this project will be conducted by SCI and City of 

Wentzville Engineering staff, including collection of stream grab samples, calibrating field meters, 

and making field observations.  Grab samples are to be collected during both base flow conditions 

and during stormwater runoff events.  A storm event will be defined as any event with more than 0.2 

inches of predicted precipitation. To be valid for sampling, the storm should have a minimum 

antecedent dry period of at least 24 hours.  Precipitation events selected for monitoring will 

ultimately depend on previously sampled events and the project timeline. The goal will be to sample 

a wide range of precipitation events (size, intensity) with sufficient antecedent dry period so that 

pollutants are not diluted at the surface. If the project is behind schedule, sampling events will likely 

be closer to the minimum size and antecedent dry period listed. 

The minimum volume needed to analyze for all water quality parameters is 2.5 liters. In events not 

large enough to produce this sample volume, analyses will be prioritized based on their perceived 

importance in the following order (analyzed first to analyzed last): solids, nutrients, chloride, metals 

and hardness, TPH, and bacteria. Analysis for solids requires 500 mL of sample at minimum, with 

1000 mL preferred. Therefore, an event must produce at least 500 mL of sample volume at the BMP 

inlet for any sampling to occur. For some smaller events that still meet the above criteria, there may 

                                                      

3 If funding permits, up to seven synoptic survey sites may be sampled. 
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be flow at a BMP inlet but no flow at a BMP outlet. For these events, water quality analyses will still 

be conducted on the BMP inlet samples; the BMP will be considered as completely attenuating all 

pollutants for that particular event. 

In general, all field meter work during base flow conditions will be completed for the stream sites by 

10 a.m., when possible, to ensure that the critical conditions for dissolved oxygen are properly 

assessed. 

All samples will be collected using approved methods and sampling devices.  Samples will be 

transferred from sample collection devices to pre-cleaned plastic or glass bottles as provided by 

Teklab (see Table 7).  Table 9 outlines the frequency of QA sampling.  The procedures and 

equipment that will be used for collecting these samples are described below. 

4.2.1  Grab Sampling Procedures 

To ensure representativeness, grab samples will be generally collected from the stream thalweg, 

where the water is well mixed.  Three different methods may be used for grab sample collection.   

The method used for any particular sample depends on several factors, including stream flow, depth 

and accessibility.  However, the overriding factor is safety of the sampling crew.  In certain cases, 

and on certain sampling events, the sampling points may fall within lake.  In those cases, SCI will 

make observations of the sampling area to determine an appropriate location for sample collection 

where adequate and uniform mixing has occurred.   

Regardless of collection method, the grab sample will be stored and transported in a clean, labeled 

container.  A unique sample ID will be used and retained throughout the analytical process.  

Container size will depend on the number of water quality parameters to be analyzed.  The container 

should be rinsed twice with sample water before the sample is collected.  For each rinsing, the 

container should be partially filled, capped, and shaken; then the rinsate should be discarded.   

For samples requiring preservatives, a collection container should be used to collect the grab sample 

and transfer the sample to the preserved bottle.  The collection container should be rinsed twice with 

sample water before the sample is collected and cleaned between each sampling location.   

The sample container is capped, stored in a cooler with ice packs, and transported to the laboratory.  

The three variations of grab sampling method are described below. 

4.2.2  Wading and Hand Collection 

If the stream is safe to wade, the sample collector wades to the center of the stream with a sample 

bottle. The sample collector faces upstream taking care not to disturb any stream bottom debris or 
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sediment that may contaminate the sample. The sample bottle is inverted and dipped below the 

surface, then turned upright to collect the sample while holding the bottle about one foot below the 

water surface when possible.  If there is not sufficient depth to collect the sample from one foot 

below the water surface, care should be taken not to disturb stream bottom sediment while sampling.   

4.2.3  Reach Pole Collection 

When wading conditions are not safe in smaller streams, a grab sample may be collected using a 

reach pole. With the reach pole, the sample bottle is fitted into a wire cage attached to the end of a 

long, telescoping reach pole.  The sample bottle is inverted and dipped below the surface, then turned 

upright to collect the sample while holding the bottle about one foot below the water surface. 

An alternative method is to use a 1-L polyethylene bottle affixed to the end of the reach pole to 

collect sample water which is then transferred to the sample bottles on shore. With this method the 

sampler bottle is triple rinsed with site water before taking samples for laboratory analysis. 

4.2.4  Bridge and Rope Collection 

For larger water bodies where the monitoring location is adjacent to a bridge, a grab sample may be 

collected using a Labline Polypro (or equivalent) sampler lowered from the bridge deck near the river 

thalweg. The Labline sampler is lowered to the river surface and plunged into the water to an 

approximate depth of one meter below the water surface. The sampler is then raised to the bridge 

deck, and the grab sample is poured into the sample container. In this variation, both the Labline 

sampler and the sample bottle are triple rinsed with site water before collection of the final sample, 

as described above. 

4.2.5  Field Equipment Used for Grab Sampling 

The following equipment is used for collecting grab samples.  The exact equipment will vary slightly 

depending upon which of the three grab sampling methods are used. 

• Chest or hip waders 

• Clean, labeled sample container 

• Telescoping reach pole 

• Labline Polypro sampler with 50-ft nylon rope 

• Cooler and ice 

4.2.6  Sample Bottle Cleaning 

All containers will be cleaned and field ready prior to mobilization for field sampling.  
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4.2.7  Passive, SingleStage Sampler Procedures 

Siphon samplers (or "passive single-stage samplers") may be installed and used at the stream 

monitoring sites (S-1 to S-7).  The samplers are intended to collect a sample during the initial rise of 

water elevation caused by a stormwater runoff event.  The passive stage samplers will be deployed in 

a similar fashion as US-59 (USGS, 2012), which is similar to the figure shown here.  Bottles will be 

deployed vertically to reduce clogging from floating solid materials.  However, this may be modified 

to collect samples using horizontal rather than vertical bottles (as described by Diehl, 2008) if flows 

are shallow (less than 20 cm in depth) or if the 

streams typically carry sediment coarser than 0.062 

mm.  Mounting of the siphon samplers shall be with 

minimal alteration of the stream bed. 

Samples collected by the passive sampler should be 

transferred to sample bottles, as provided by Teklab, 

as soon as practicable following a stormwater runoff 

event.  The samplers will be periodically checked by 

the City for proper function and necessary 

maintenance.   

4.3  Field Measurement Procedures for Portable/Handheld Monitoring 
Instruments 

Portable, handheld monitoring instruments will be used to collect stream monitoring data. 

The portable instruments to be used are listed below: 

• Hanna HI98129 or Oakton PCSTester35  

o Parameters tested: pH, conductivity, TDS, and temperature 

• LaMotte 2020 Turbidity Meter or Water Monitoring Equipment & Supply Turbidity Tube 

• YSI Model 550 Handheld Dissolved Oxygen Meter 

• FP211 Global FlowProbe – Digital Water Velocity Meter 

 

Operation, calibration and maintenance of all portable monitoring equipment will be performed 

according to the manufacturer’s instruction manual.   

4.4  Summary of Sampling Procedures 

The following table summarizes the sampling procedures to be used for this project 
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Table 7 – Summary of Analytical Parameters Sampling Procedures 

 

Parameter Sample 
Matrix 

Sampling 
Method 

Sample Container Sample 
Volume 

Maximum 
Sample 
Holding 

Time 
BOD 5-day, Unfiltered Water Grab 500 ml plastic, <4°C <250 mL 48 Hours 
Chloride, Unfiltered Water Grab 250 ml plastic, <4°C <20 mL 28 Days 
Dissolved Oxygen (field 
meter)  

Water Field Field Field 
200 mL if 
laboratory 
analyzed 

Field 

Escherichia coli Bacteria Water Grab 100 ml,Na2S2O3<4°C 100 mL 8 Hours 
Flow Water N/A N/A N/A N/A 
Hardness, Unfiltered Water Grab 250 ml plastic 100 mL 6 Months 
Metals (Copper, Iron, Zinc) Water Grab 250 ml plastic, HNO3 100 mL 6 Months 
Nitrate Water Grab 250 ml plastic,  H2SO4, <4°C 50 mL 28 Days 
Oil and Grease Water Grab 1 L glass,  H2SO4, <4°C 1 L 28 Days 
pH (field meter) Water Field Field Field Field 
Specific Conductance 
(field meter) 

Water Field Field Field Field 

Temperature (field meter) Water Field Field Field Field 
Total Nitrogen 
(nitrate/nitrite, TKN) 

Water Grab 250 ml plastic,  H2SO4, <4°C 150 mL 28 Days 

Total Phosphorus, Filtered Water Grab 250 ml plastic,  H2SO4, <4°C 50 mL 28 Days 
Total Phosphorus, 
Unfiltered 

Water Grab 250 ml plastic,  H2SO4, <4°C 50 mL 28 Days 

Total Suspended Solids Water Grab From BOD bottle 100 mL 
(250 mL 
preferred) 

7 Days 

TPH Water Grab 2 - 40 ml VOA vials, TSP, 
<4°C  

40 mL 14 Days 

Turbidity (field meter) Water Field Field Field Field 

4.4.1  Field Notes 

Field notes will be used to document important information during sampling events and maintenance 

work.  They will be entered into a bound field notebook with waterproof pages.  Data collected by 

hand and written on field forms or in notebooks must be crossed out and initialed, not erased.   

The field notebook will be copied using a scanner in order to create digital copies.  Information will 

include, but will not be limited to, date and time of sampling or maintenance work, measurements 

taken by portable field instruments, stream and weather conditions, and equipment performance 

issues. 
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4.4.2  Sample Handling and Custody Requirements 

Sample containers will be labeled with site identification and date.  They will be sealed tightly and 

packed in a cooler on ice at the sampling location.  Field notebooks and chain of custody forms will 

be used to track all collection and handling of water quality samples (refer to Appendix B). Water 

quality samples will be transferred in person to receiving personnel at SCI or Teklab with relevant 

chain of custody forms.  All samples will be transported to the lab within 24 hours of collection to 

provide sufficient time for the analysis of samples with short hold times. 

4.4.3  Field Sampling Records 

The field record will include the project name, sampler’s name or initials, unique sample ID, sample 

volume, parameters for laboratory analysis, and date and time.  Information on field conditions, such 

as the weather, deviations from written procedures, operating condition of the equipment, and other 

unusual occurrences should also be recorded for sampling events.   

Jamie Paige, who will be responsible for project records, will arrange to receive all laboratory data 

and field logs from SCI. Wentzville shall keep all records for a minimum of three years from the date 

of submission of the final grant report.  

4.5  Laboratory Sample Handling 

Teklab will maintain current SOPs on all laboratory handling procedures.  SOPs that may be 

applicable for this project are provided in Appendix C. 

4.6  Analytical Methods Requirements 

The following is a summary of analytical procedures that SCI and/or Teklab intends to use. 

Table 8 – Summary of Analytical Methods 

Parameter Analytical Method Performance 
Range or 

Detection Limit 

Reporting Units

BOD 5-day, Unfiltered Standard Methods 
5210B  

5 mg/L 

Chloride, Unfiltered Standard Methods 
4500-CL E 

1 mg/L 

Dissolved Oxygen (field meter) Handheld Field Meter 0-50 mg/L 
Escherichia coli Bacteria Coliscan 1 CFU/100mL 
Hardness, Unfiltered Standard Methods 

2340C 
5 mg/L 

pH (field meter) Handheld Field Meter 0.00-14.00 pH units 
Specific Conductance (field meter) Handheld Field Meter 0-3,999 µS 
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Table 8 – Summary of Analytical Methods (continued) 

Parameter Analytical Method Performance 
Range or 

Detection Limit 

Reporting 
Units 

Temperature (field meter) Handheld Field Meter 0.0-60.0 °C 
Total Nitrogen (nitrate/nitrite, TKN) EPA 

351.2R2.0/353.2R2.0 
0.05 mg/L 

Total Phosphorus, Filtered EPA 365.4  (D) 0.050 mg/L 
Total Phosphorus, Unfiltered EPA 365.4 0.050 mg/L 
Total Suspended Solids Standard Methods 

2540D  
6 mg/L 

Turbidity (field meter) Handheld Field Meter 0.05 NTU 
Flow Handheld field Meter 0.1 fts 
Metals EPA 200.7 Variable mg/L 
TPH SW-846 8260B 500 µg/L 
Oil and Grease EPA 1664 5  mg/L 
 

4.7  Quality Control Requirements 

Quality control activities will be routinely performed in the field and laboratory, as well as in the 

office by means of data post-processing and analysis. Table 9 summarizes some of the quality control 

measures observed in the field and laboratory.  If QC samples reveal a sampling or analytical 

problem, field and laboratory staff will attempt to identify the cause.  Upon working out a plausible 

solution, personnel will take necessary steps to ensure that similar problems do not arise during 

future sampling.  

Table 9 – Summary of Quality Control Analytical 

Quality Control 
Procedure 

Field 
Procedure 
(Yes/No) 

Laboratory 
Procedure 
(Yes/No) 

Frequency 
Analysis 

Duplicate 
(Retrofit sites) 

Y Y 
One duplicate shall be 

collected for every 10 samples 

Variable – Based 
on individual site 

analyses 
Trip blank 

(Retrofit sites) 
Y Y 

One blank sample per cooler 
per sampling event 

TPH 

Lab Duplicate N Y Every sample batch Variable 
Matrix Spike N Y Every sample batch Variable 
Field Audit Y N 3 times N/A 

Reviews of Field 
Sheets and Chain 
of Custody Forms 

Y Y 5 times N/A 
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4.7.1  Field Sampling Quality Control 

Quality assurance activities will include three random field audits and five random reviews of field 

sheets and chain of custody forms. City staff will include audit and review findings in grant 

reporting. Field audits will include trips with field staff to study sites to observe and potentially 

replicate samples taken for independent confirmation of measurements and assess compliance with 

QAPP requirements. It is understood that DNR also reserves the right to conduct field audits of 

sampling activities.  

4.7.2  Analytical Sampling Quality Control 

One field QC grab sample duplicate for laboratory analysis will be collected at least once per retrofit 

BMP.  The field duplicate for laboratory analysis will be collected to determine sampling and 

analytical precision.  

Analytical laboratory data will be checked for completeness and adherence to QAPP specifications, 

including required frequency of QC samples, conformance to determined acceptance criteria for QC 

samples, and non-exceedance of maximum holding times. For matrix spike samples measured values 

must be within 20% of the expected value. Results from field duplicates are compared and relative 

percent difference calculated. For relative percent difference (RPD), lower values are considered 

better (i.e. samples are similar). Field duplicates must be within 30% relative percent difference. 

Differences greater than this value generally mean that samples are not homogeneous. Pollutants that 

are not detected or are less than five times the detection limit in field duplicates will not be analyzed 

in this manner. In cases where these values are exceeded, Elizabeth Hurley, Teklab project manager, 

will assist in determining data validity and sampling and/or analytical protocol will be reevaluated as 

necessary.  

4.7.3  Instrument/Equipment Testing Inspection and Maintenance Requirements 

All hand-held instruments, when used, will be inspected and tested each sampling day prior to their 

use in the field. Steps will be taken to fix any instrument problems noted during testing. If any 

problems cannot be resolved, the instrument will be taken out of service and a substitute instrument 

used.  Batteries for all meters will be routinely checked and replaced when meters show  

power-related problems. Spare batteries for all instruments will be taken on all sampling trips.   

All maintenance procedures will be documented in the meter maintenance logs or the field notebook. 

Last Updated July 12, 2012  20 



 

4.7.4  Instrument Calibration and Frequency 

All field instruments will be calibrated each sampling day before being taken into the field.   

All instrument calibration checks and procedures will be documented on the instrument maintenance 

log or in the field notebook. 

4.7.5  Inspection/Acceptance Requirements for Supplies and Consumables 

Supplies and consumables will be purchased only from reputable and reliable suppliers and inspected 

for usability upon receipt.   

4.7.6  Data Acquisition Requirements (NonDirect Measurements) 

Several non-direct measurement data may be used through the course of this project.  These may 

include but not be limited to land use information, watershed delineations, MDNR stream 

classifications, Stream Team volunteer water quality data, aquatic life habitat projections, and point 

and nonpoint loading estimates (which include event volumes generated from rainfall 

measurements).  

Climate and precipitation data will come from Weather Underground 

(http://www.wunderground.com).  Settlers Pointe is currently the closest weather station.   

This station is just outside the watershed, located 1 mile north of the mouth of Dry Branch Creek.  

Advantages to using this site include the on-line accessibility to real-time, hourly and historical 

rainfall data. http://www.wunderground.com/ 

BMP performance summaries from the International Urban Stormwater BMP Database 

(http:www.bmpdatabase.org) may be used for comparison of summary performance statistics to 

project BMP performance data. Other sources of BMP performance summaries may include, but are 

not limited to the Center for Watershed Protection post construction guidelines (Hirschman and 

Kosco, 2008) and other studies monitoring various BMP or retrofit designs, e.g. MARC/APWA 

Manual of Best Management Practices for Stormwater Quality (2009), Bannerman and Considine 

(2003) and Selbig and Bannerman (2008).  

Any data collected from outside sources will be field-verified as much as possible within budget and 

resources constraints. Pertinent literature pertaining to water quality will be used to compare results 

and aid interpretation of data. Peer reviewed literature will be used to the greatest extent possible.  

 

To the extent possible, flow measurements will be collected at each BMP site at the time of sample 

collection.  However, if flow measurements cannot be obtained from the BMP sites, flow calculations 
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will be performed using the typical infiltration rates for the various surface types within the drainage 

area.  Various models and/or BMP performance data may also be utilized to calculate the outflow of 

the BMPs if an outflow measurement can not be obtained at the site.  

4.7.7  Data Management  

The field sampling leader will be responsible for completing the field data sheets, entering data and 

field notes into a spreadsheet or database, and submitting to the City.  

Laboratory data will be maintained according to the lab QAPP and minimally consist of chain-of-

custody documents, analytical data and QA/QC data.  Laboratory results will be entered into a 

computer database and lab data, data verification records, and original chain of custody documents 

will be submitted to the City of Wentzville.  The laboratory reports will be provided to the City 

within ten business days afetr analysis is complete.  Original hard copy reports will also be provided 

via US Mail.  Jamie Paige will be responsible for data management including storage and quality 

assurance procedures.  Quality assurance data sheet checks will include scanning for apparent entry 

errors, measurement errors, and omissions. Suspect data will be flagged and/or excluded from use. 

Data may be presented in table, graph, and chart format. Unusual data will be rechecked to verify 

their accuracy.  

 

Data will be stored a minimum of 3 years after the end of the project.  Hard copies will be stored in a 

city office file cabinet. Electronic files will be stored in an office computer and backed up weekly to 

one of the City’s file servers, which are regularly archived.   
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5.0  ASSESSMENT/OVERSIGHT 

5.1  Assessments and Response Action 

The City of Wentzville (contact: Jamie Paige) will be responsible for oversight of all field activities, 

reviewing the data, and reporting findings.  She will periodically assess whether the QAPP is being 

implemented as approved or needs to be amended in order to adjust to changing conditions. She has 

the authority to issue stop work orders if necessary.  The Field Sampling Leader will provide periodic 

updates as necessary to the City regarding the status of deployed field equipment, sample collection 

and reports from the water testing laboratory. The potential for problems such as equipment failure 

and access complications will be minimized by pre-testing field equipment in the office prior to 

installation, and flexible field sampling schedules to accommodate the weather and study site access. 

Prior to the start of fieldwork and data collection, the SCI Project Manager will provide project staff 

with the necessary training, safety equipment, gear, and communication devices.  Project personnel 

will be responsible for monitoring and maintaining field equipment to ensure data collection 

accuracy as required by manufacturer specifications. 

Field sampling procedures, including but not limited to sampling methods, sample handling, and 

equipment use will be periodically evaluated by Trey Coad.  Trey Coad will be responsible for 

addressing any deficiencies related to the field procedures and will document corrective actions, as 

necessary.  Teklab uses QA/QC software and laboratory personnel to track and monitor potential 

laboratory deficiencies.  QA/QC qualifications and corrective actions will be documented and 

presented in the analytical report, as necessary. 

5.2  Reports to MDNR 

The project is required to report quarterly, annual, and final report in accordance with the 

Section 319 subgrant agreement.  Quarterly reports will provide status updates regarding the 

WQ monitoring task.   In its annual grant reports, Wentzville will provide chemistry data available 

from that reporting period; findings from field sampling audits and Field Sheet/Chain of Custody 

Form reviews; and any preliminary data analysis including evaluations of rainfall/flow, 

conductivity/chlorides, turbidity/TSS, or other parameters.    

In superseding reports or the final report, Wentzville will provide an update of all of the above and a 

final analysis of the data, including discussion of data anomalies and a discussion of the reasons for 

any factors that did not correlate as predicted. The final report will also include BMP summary 
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information (BMPs locational data (GPS data pints), BMP dimensions, and the size of the 

BMP drainage area) allowing the MDNR the ability to model WQ improvements.  
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6.0  DATA VALIDATION AND USABILITY 

6.1  Data Review 

Data will be proofread for typos and transcription errors.  It will also be cross-checked against field 

notes and data sheets.  QC data (e.g., duplicates, calibration data, etc.) will be reviewed.  If data 

quality does not meet project specifications, the deficient data will be flagged or discarded and the 

cause of failure evaluated. Jamie Paige will be responsible for this review. 

6.2  Validation and Verification Methods 

Data validation is the process of ensuring data are adequate for their intended use. Data validity will 

be routinely assessed during the project, with the primary characteristics of importance being 

precision, accuracy, and completeness. Assessment of these characteristics (i.e. the characteristics are 

in accordance with those specified in Table 6) will ensure that overall project data quality objectives 

are achieved.  Measurements outside of accepted ranges for relative standard deviation or relative 

percent difference will be rejected and not included in project analysis.  Accuracy for samples 

measured at Teklab will be measured using spike matrix samples and laboratory blanks. Analytical 

samples not meeting laboratory accuracy requirements will not be reported, and samples will be 

rerun.  

Completeness of data will be assessed for all measured parameters as outlined in Table 6. For water 

quality samples, a minimum number of sampled events characterizes the BMP performance to 

account for variability among events with different characteristics (e.g. antecedent dry period, 

rainfall intensity and duration, etc.).  Datasets which do not include at least 90% of data from the 

deployment period will not be considered representative of the time deployed. Data that is not 

complete as defined in the data quality objectives will not be included in the final project report. 

Verification of data from both field measurements and laboratory measurements of water quality 

parameters will be conducted. Field measurements will be checked for completeness in data sheets 

and maintenance logs and adherence to established testing procedures. TekLab will check laboratory 

data for completeness as described in the data quality objectives and assessed for instrument 

accuracy and precision. Instruments found to be measuring data outside the ranges of accuracy and 

precision described in the data quality objectives will be recalibrated or replaced as necessary.  

 

Water samples not processed within the specified holding times will be subject to evaluation to 

determine if they meet project objectives.  Proper storage of samples will be monitored by Teklab. 
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Samples not stored properly will be flagged as suspect and discarded if deemed erroneous during 

data review; this will require additional samples in order to meet data quality objectives for 

completeness. Field duplicates will also be used to measure variability in the samples obtained in 

order to document the accuracy and precision of the sampling process. 

Upon receipt of water quality data, City project staff will perform an independent data quality 

assessment to ensure that QA criteria are met at all levels of data collection and analysis.   

This assessment includes looking for anomalous data, missing data or any confusing or questionable 

statements or data displays as a result of data analysis and/or quantification.   

Exploratory statistics (descriptive statistics) and/or graphing exercises may be used to help identify 

outlying data. Any data that does not fall within a reasonable range of error will be identified and 

corrected, or excluded from the final analysis.  

For any other issues, project staff will follow the EPA Guidance on Environmental Verification and 

Validation (EPA QA/G-8) whereby the data are reviewed and accepted.  Data may also be reviewed 

and qualified by MDNR project staff. All data that does not meet validation and verification criteria 

will be discarded.  Jamie Paige will perform validation and verification reviews on each sampling 

report provided by Teklab. 

6.3  Reconciliation with Data Quality Objectives 

The goal of the study is to generate newly-collected data of sufficient quantity and quality to (1) 

establish a baseline for water quality in Dry Branch Watershed and (2) measure water quality impacts 

of installed BMP retrofits. 

Data quality for the chemistry data is generally not a concern.  By using a qualified professional 

laboratory with extensive experience in quality assurance for sampling and analytical tasks, the risk 

of data error is low.  The QA procedures in this plan will provide further assurance of data quality. 

Gathering a sufficient quantity of data to draw reliable conclusions is a challenge due to limited 

resources for sampling.  Duplicate samples were not included in the synoptic survey due to the lack 

of funding, however, will be incorporated based on the availability of additional funds.  The costs of 

analytical chemistry and the challenges of obtaining representative sampling during storm events 

hinder the acquisition of enough data to draw correlations with a high degree of confidence.  
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The data collected should be adequate for the purpose of synoptic sampling, i.e., to establish a 

baseline understanding of water quality in the watershed.  For the retrofit sampling, the data should 

be sufficient to provide insight into the effectiveness of stormwater retrofits in reducing pollutants.  

Exploratory data analysis will be conducted using descriptive statistics, graphing, and regression 

analyses of the various parameters monitored through this project. Regression analysis is an analysis 

of covariance (ANOVA/ANCOVA) where two variables are compared for a linear relationship.  

General BMP performance may be assessed by the BMP efficiency method.  Standard statistical 

methods will be used to verify that average influent and effluent event mean concentrations are 

statistically different, and at what level of significance. It is generally assumed that influent and 

effluent event mean concentrations fit well within log-normal distributions. After testing for 

significant differences, results can then be plotted on standard parallel probability plots. Support 

from the MDNR is requested for setting up statistical analysis and reviewing calculations.  

Monitoring guidance documents will be used to identify metrics of any further statistical methods as 

necessary.    

6.4  Use of Data in Water Quality Analysis 

To determine if retrofit BMPs have improved water quality or reduced flow, data collected by 

monitoring the inlet/outlet or pre-/post-construction of the BMP retrofit sites can be compared, and 

data collected at the retrofit sites can be compared to the baseline stream data from the synoptic 

sampling..  

Time series graphs, single linear regression or other appropriate statistical tests, will be used to 

determine correlation between parameters (such as flow and TSS, nutrients, or E. coli).   

The threshold determination for statistical significance of the correlation will be a P-value of 0.05 or 

below. These tests can also correlate stream flow and other pollutants with rainfall. Data collected 

from the BMP inlets and outlets can be used as a basis to measure the response of water quality 

indicators to the BMP retrofits. 

Reports using graphical analysis to demonstrate correlation for the various parameters will be 

included in final grant report.  Project reporting will also document where data quality indicators did 

not meet the performance criteria, including an indication of whether and how the data will be 

limited in its use for drawing conclusions.  Statistical outliers should be evaluated in accordance with 

ASTM E178 Standard Practice for Dealing with Outlying Observations.  Where applicable, standard 
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error estimates will also be made and reported.  For the statistical regressions, the standard error will 

be accounted for in the confidence levels that are be used for each comparison of regression slopes. 
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