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1.0 SITE SELECTION REQUIREMENTS 

Purpose: 

The purpose of this document is to provide documentation that references the specific site location 

requirements for the Colorado Department of Transportation’s (CDOT) Wet Weather Monitoring (WWM) 

Program. General site criteria and supplemental information are available to prioritize potential sites, 

provide a naming convention, and procedure for adding/removing site locations for monitoring. 

Date of Last Review: 

December 5th, 2022 

Sampling Program: 

WWM Program 

Sampling Task: 

Colorado Department of Transportation (CDOT) Stormwater Runoff 

 
1.1 INTRODUCTION 

The Colorado Department of Public Health and Environment (CDPHE) Permit No. COS000005 requires 

CDOT to implement a WWM program to assess wet weather impacts from surface runoff from highways, 

Permanent Water Quality (PWQ) Control Measures (CMs) and maintenance facilities, and the 

effectiveness of control measures by determining the excess loading of pollutants of concern. This 

supplemental Standard Operating Procedure (SOP) for the CDOT Sampling Program, is focused on the 

site selection process for assessing the effectiveness of point source, Highway runoff, maintenance facilities 

outfalls, and permanent CMs. Although the permit requires monitoring the outfall of permanent CMs, both 

pollutant concentration and stormwater runoff flow rate need to be monitored from the inlet (highway 

runoff) and outlet of the control structure. Data obtained from selected inlet and outlet locations will 

assess the effectiveness of PWQ CMs. 

 

1.2 PROCEDURE 

Site selection should be considered annually, before the end of each calendar year. The selection process 

should begin with a review of the previous monitoring season’s sites and data collected and cover 

successes and challenges encountered from each location. In CDPHE Permit No. COS000005, Part 1.F.6.a.i 

requires sampling locations to include the following: 

• Six site locations/sample points should be monitored each calendar year. 

• Site locations should include at least one complex highway-maintenance facility outfall, one 

priority development highway road surfaces with permanent CMs, and one priority development 

highway road surfaces without CMs. 

• Three samples must be collected from each monitored  location/sample point each calendar year. 

• Each sample for roadways with and without a CM will be analyzed, at a minimum, for all roadway 

pollutants of concern as well as for conductivity and hardness. 

• Each sample from facilities will be analyzed for the respective pollutants of concern as well as other 

parameters that have the potential to impact the beneficial uses of receiving waters. 
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• All samples must be taken during a measurable storm event, as defined below: 

• An event that results in measurable discharge from the maintenance facility, roadways with 
and without a CM 

• A rain event that follows the preceding measurable storm event by at least 72 hours 

• A snow event where a measurable discharge occurs from the maintenance facility, roadways 

with and without a CM, and results from melting snow 

• Locations must have at least one rainfall event and one snowmelt event occur during the year. 

CDOT also specify general criteria for site selection, specifically for automatic samplers for maintenance 

facilities, roadways with and without a CM to include the following: 

• Average Daily Traffic (ADT): Pollutant concentrations in highway stormwater runoff increase as 

traffic volumes increase (except maintenance facilities). 

• Percentage of Impervious Surface: The correlation between ADT and pollutant concentrations 

is stronger in drainage areas with higher percentages of impervious surface area. 

• Drainage Area Size: The basin or receiving drainage area from which runoff will be collected must 

be of sufficient size to generate appreciable flow at the point of discharge so, at a minimum, the 

automated samplers will be triggered during low to moderate precipitation events. 

• Minimal Comingling with Stormwater That Originates Outside of the CDOT Right-of-Way: 

Monitoring locations should be situated such that stormwater runoff from CDOT’s area of 

jurisdiction is isolated and sampled. In cases where comingling with runoff generated outside 

CDOT’s ROW is unavoidable, additional samplers shall be placed such that differentiating between 

the multiple sources is possible by performing a chemical mass balance once data are received. 

• Reasonable Degree of Protection of Sampling Equipment: Sampling equipment will be housed 

in a locked steel box and situated such that it can be secured to a permanent object with a chain 

and lock. To avoid vandalism. 

CDOT’s Program Description Document (PDD) provides additional factors to consider when selecting and 

prioritizing site locations/sample points for roadways and maintenance facilities: 

• Does the location or sample site drain to a 303(d) impaired stream? 

• Is the location/sample site within the Cherry Creek Watershed? 

• Does the site represent characteristics of discharge from a combination of highway-maintenance 

facilities or priority development highway road surface with and without CMs? 

• Has the site been previously monitored? 

• Is the site easily accessible and safe? 

• Does the site reside in the Municipal Separate Storm Sewer System (MS4) permitted area? 

Monitoring locations will collect data within the MS4 permit area, including a range of geographic and 

climatic zones. These data can be used for future water quality planning and impact assessments 

purposes.  
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1.3 DOCUMENTATION FILING 

All site locations and sample points need to have a consistent naming and ID convention. The Site Name 

should include a short description of the location (i.e., relation to a highway corridor or major intersection, 

etc.) as well as the facility SAP number (i.e., Maintenance Facility). Each ID should include the following 

information: 

• PWQ CM ID Number (i.e., CO-025A-RS0251-EN001 or EXDB00115) 

• The type of sampling point (I for an Inlet or O for Outlet) 

• If a location has multiple inlet or outlet points: 

• Number each control point 

• Begin number sequence with the northernmost location 

• Increase the count in a clockwise method. 

A possible Site Name and ID for an outlet sample point from the maintenance facility off Zang Street is 

Zang Facility CO-025A-RS0251-EN001Outlet 1/EXDB00115-O1 or CO-025A-RS0251-EN001-

01/EXDB00115-I1. 

 
For a table of all CDOT facilities and their associated SAP number, contact the WWM Manager or CDOT 

SAP Department. 

 
1.4 QUALITY ASSURANCE/QUALITY CONTROL 

When adding a new site, use the permit requirements listed in Part 1.F.6.a.i and the additional criteria 

discussed above as a checklist to prioritize potential site locations/sample points. All new site 

locations/sample points must be reviewed and require an approval signature by the WWM Manager. 

Additionally, photographic documentation of each site must be submitted to complete the site selection 

process. 

 
If a site location/sample point is unable to meet one of the requirements from Permit No. COS000005 

Part1.F.6.a.i, consider removing or relocating the sample equipment. 

 
1.5 REFERENCES 

Colorado Department of Public Health and Environment, 2015. “Authorization to Discharge Under 
the Colorado Discharge Permit System, Permit Number COS000005,” codot.gov, retrieved December 5, 
2022, from https://www.codot.gov/programs/environmental/water-quality/documents/ms4-program  

 
Colorado Department of Transportation, 2022. Wet Weather Monitoring Program Description 
Document #RSI-2641 (CDOT MS4 Areas), prepared by the Colorado Department of Transportation, Water 
Quality Division Environmental Programs Branch, Denver, CO. 

https://www.codot.gov/programs/environmental/water-quality/documents/ms4-program
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2.0 DATA REQUIREMENTS 

Purpose: 

Provides documentation on data requirements for the sampling program, including a sampling procedure 

overview; field parameters required to be collected and equipment and/or other sources to be used; 

specific water chemistry parameters required to be sampled and the US Environmental Protection 

Agency’s (EPA’s) analytical methods to be used (including information in the sample container and 

preservation requirements, as well as holding time). 

Date of Last Review: 

December 5th, 2022 

Sampling Program: 

Wet Weather Monitoring (WWM) Program 

Sampling Task: 

Colorado Department of Transportation (CDOT) Stormwater Runoff 

 
2.1 SAMPLING PROCEDURE OVERVIEW 

A primary objective of the CDOT Permanent Control Measure(s), impacts including surface runoff from 

highways and maintenance facilities sampling program is to provide the data needed to assess the 

effectiveness of water quality control measures on storm runoff from CDOT’s highway surfaces and 

facilities. CDOT’s municipal separate storm sewer system (MS4) Permit No. COS000005 requires the 

loading of pollutant of concern to be determined at the outlet of each selected water quality control 

structure. To quantify the reductions in pollutant loading, both the concentration of the pollutant of 

concern and flow rate of stormwater runoff from highway(s) discharges and outlet of the control 

structure (mass loading) are necessary, and their collection is required by CDOT’s WWM program. 

Information about antecedent conditions (number of dry days before a storm event) and rainfall intensity 

and duration also provide insight into the effectiveness of the control measures (CMs). CDOT’s MS4 permit 

requires 72 dry hours between sample events, and the WWMP requires that precipitation data be 

collected. 

 
Water samples are to be obtained using a Sigma 900 Max portable auto-sampler, ISCO 3700 portable auto- 

sampler, or by grab sample. Grab samples are required for oil and grease per 40 CFR Part 136 because oil 

and grease have a tendency to adhere to the surface that contains them. However, given the flashy nature 

of storm runoff from impervious surfaces, this process is not always feasible. Per CDOT communications 

with the EPA-certified laboratory, oil and grease measurements can be obtained from the composite 

sample as long as it has been properly preserved. All other parameters will be collected by an automated 

sampler. The auto-samplers are equipped with area velocity meters that measure storm runoff, and a 

tipping bucket rain gauge is secured to each sampler’s housing to measure rainfall intensity and duration. 

These data are stored in the sampler’s computer and are downloaded or copied by CDOT staff when 

samples are retrieved after a storm event. More information on downloading flow and rainfall data from 

the auto- sampler’s computer can be found in the “Field Documentation and Supporting Documents” 

SOP (6.0). 
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The auto-samplers are programed to begin drawing samples when storm-event flow threshold criteria 

are met. When a predetermined flow rate is sensed by the velocity meter, a high-speed peristaltic dual 

roller pump is triggered to discharge a discrete sample of either 1 of 24 1-liter polyethylene bottles. Or 1 

continues sample into a 2.5-gallon polyethylene bottle. To ensure a representative sample once the auto-sampler 

has been triggered and before pulling the first sample, the auto-sampler will run through one purge and 

flush cycle. More information on auto-sampler operation can be found in the “Operational Guidelines 

for Conducting Field Monitoring Activities” SOP (5.0). 

 
CDOT does not maintain and operate an analytical laboratory. Instead, sample analysis is performed by a 

contracted laboratory who must be EPA-certified. Before an anticipated runoff sampling event, the 

contracted laboratory will be contacted to prepare them for sample delivery or pick-up. 

 
Immediately following the runoff event (i.e., within 24 hours), CDOT staff will retrieve samples from the 

auto-samplers, CDOT staff will then composite the samples into laboratory-supplied bottles that are of 

appropriate material and contain the required preservatives for the preferred analysis. The samples will 

then be transported to the laboratory for analysis using EPA-approved methods. Laboratories will 

provide all the necessary materials for transporting samples to the laboratory (e.g., bottles, labels, 

coolers, and Chain-of-Custody forms). More information on sample retrieval, grab sample collection, and 

sample compositing procedures can be found in the “Sampling Procedures for Surface Water Point 

Source Collection” SOP (4.0). 

 
2.2 REQUIRED FIELD MEASUREMENTS 

Once samples have been composited, as described in the “Sampling Procedures for Surface Water 

Point Source Collection” SOP (4.0), pH will be measured using either an approved meter or pH strips. 

 
2.3 REQUIRED WATER CHEMISTRY PARAMETERS 

As stated in CDOT’s MS4 Permit No. COS000005, “Each sample for roadways with and without a control 

measure shall be analyzed, at a minimum, for all roadway pollutants of concern, conductivity, and 

hardness. Each sample from (maintenance) facilities shall be analyzed for chloride, sodium, magnesium, 

total suspended soils, oil and grease, and any other parameters that the permittee determines have a 

reasonable potential to be present and cause impacts to beneficial uses of receiving waters. This 

determination shall be based on a review of pollutant sources at the (maintenance) facility.” 

 
Parameters that are required by Permit No. COS000005 are compared to pollutants listed by CDOT’s 

WWM Program Description Document (PDD) as illustrated in Table 2-1. In addition to the required 

parameters, CDOT has determined other parameters to have a reasonable potential to be present and 

affect beneficial uses of receiving waters. Inorganic nitrogen species were analyzed and reported 

separately to gain more information from the measurement required by Permit No. COS000005. 

 
Water chemistry parameters to be sampled, as required by both CDOT’s MS4 Permit No. COS000005 and 

WWMP, are summarized in Table 2-1. 
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Table 2-1. Comparison of Parameters Required by 
Permit No. COS000005 to the Colorado 
Department of Transportation’s Wet Weather 

Monitoring Program Description Document 
 

 

Parameter Required by 
MS4 Permit 

Required by 
CDOT's WWMP 

Ammonia Nitrogen x X 

Arsenic/Arsenic Dissolved  X 

Cadmium/Cadmium Dissolved X X 

Calcium Dissolved  X 

Chloride X X 

Chromium/Chromium Dissolved X X 

Conductivity/Specific Conductance X X 

Copper/Copper Dissolved X X 

Hardness X X 

Iron/Iron Dissolved X X 

Lead Dissolved X X 

Magnesium/Magnesium Dissolved X X 

Manganese/Manganese Dissolved X X 

Nickel/Nickel Dissolved X X 

Nitrate-Nitrite x X 

Oil and Grease (hexane) X X 

pH  X 

Phosphorus X X 

Selenium/Selenium Dissolved X X 

Sodium X X 

Total Inorganic Nitrogen X X(a) 

Total Kjeldahl Nitrogen (TKN)  X 

Total Suspended Solids X X 

Zinc/Zinc Dissolved X X 

(a) Note that inorganic nitrogen is composed of nitrate (NO3), nitrite (NO2), and 
ammonia (NH3). By analyzing for ammonia, nitrogen, and nitrate-nitrite, as 
recommended in the WWM PDD, CDOT is meeting the MS4 permit requirements 
to measure inorganic nitrogen. 

 

2.3.1 Analytical Methods, Sample Container, and Preservation 

The EPA-approved standard methods (SM) employed by Pace Laboratories, along with the method 

detection limits (MDL) and reporting units, sample container and preservation requirements, and sample 

hold times are shown in Table 2-2. The table is organized to show the overall test category (gray rows) 

and the associated container material and volume, required preservative, and maximum hold time. Listed 

under each category is the individual water quality parameter to be measured, the EPA-approved 

analytical method, reporting unit, MDL, and practical quantification limit (PQL). Note that the hold time 

refers to laboratory hold time (where the samples are stored at 4 degrees Celsius [°C]), and that all water 

samples should be transported to the lab within 48 hours of the sample event initiation. 



Table 2-2. Water Chemistry Parameters; Analytical Method Information; and Container, Preservative, and Hold Time 
Requirements (Page 1 of 2) 

 

 

 

Water Chemistry Parameter Analytical Method MDL PQL Unit Container Preservative Hold Time 

Total Recoverable Metals     500 ml HDPE HNO3 6 months 

Arsenic EPA 200.7 6.5 10 µg/l    

Cadmium EPA 200.7 0.7 2.0 µg/l    

Chromium EPA 200.7 1.4 10 µg/l    

Copper EPA 200.7 5.3 10 µg/l    

Iron EPA 200.7 14.1 100 µg/l    

Lead EPA 200.7 1.9 5 µg/l    

Magnesium EPA 200.7 11.1 1,000 µg/l    

Manganese EPA 200.7 1.2 10 µg/l    

Nickel EPA 200.7 4.9 10 µg/l    

Selenium EPA 200.7 7.4 10 µg/l    

Zinc EPA 200.7 5.9 50 µg/l    

Dissolved Metals     500 ml HDPE N/A 6 months 

Arsenic EPA 200.7 6.5 10 µg/l    

Cadmium EPA 200.7 0.70 2.0 µg/l    

Calcium EPA 200.7 46.3 1,000 µg/l    

Chromium EPA 200.7 1.4 10 µg/l    

Copper EPA 200.7 5.3 10 µg/l    

Iron EPA 200.7   µg/l    

Lead EPA 200.7 1.9 5 µg/l    

Magnesium EPA 200.7 11.1 1,000 µg/l    

Manganese EPA 200.7 1.2 10 µg/l    

Nickel EPA 200.7 4.9 10 µg/l    

Selenium EPA 200.7 7.4 10 µg/l    

Sodium EPA 200.7 98.8 1,000 µg/l    

Zinc EPA 200.7 5.9 50 µg/l    
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Table 2-2. Water Chemistry Parameters; Analytical Method Information; and Container, Preservative, and Hold Time 
Requirements (Page 1 of 2) 

 

 

 

Water Chemistry Parameter Analytical Method MDL PQL Unit Container Preservative Hold Time 

Total Phosphorus     250 ml HDPE H2SO4 28 days 

Total Phosphorus EPA 365.1/ SM4500PE 0.035 0.10 mg/l    

Ammonia, NO2/NO3, TKN     500 ml HDPE H2SO4 28 days 

Ammonia Nitrogen EPA 350.1 0.0317 0.10 mg/l    

Nitrite-Nitrate (NO2/NO3) EPA 353.2 0.0197 0.10 mg/l    

Total Kjeldahl Nitrogen (TKN) EPA 351.2/ SM4500NH3C 0.0350 0.25 mg/l    

Chloride, SPCON     250 ml HDPE N/A 48 hours 

Chloride – Dissolved EPA 300.0 (Ion Chromatography) 0.051 1.0 mg/l    

Specific Conductance (SPCON) EPA 120.1/ SM 2510 B 10 10 µmhos/cm    

Hardness SM2340B 0.50 1.0     

TSS     1,000 ml 
HDPE N/A 48 hours 

Total Suspended Solids SM 2540 D 0.35 2.5 mg/l    

OGHEX     1,000 ml 
Glass HCl 28 days 

Oil and Grease EPA 1664 A 1.16 5.0 mg/l    

pH Measure in field with pH strip/approved 
meter N/A N/A  

N/A N/A N/A 

9
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2.4 REQUIRED FLOW MEASUREMENTS 

To determine pollutant loading, each water chemistry sample must be accompanied by a flow 

measurement. This process is achieved by using the flow measurement equipment that is used to trigger 

the auto-samplers. Methods to measure flow differ based on site-specific conditions and the type of 

equipment employed. For roadways with and without a CM and maintenance facilities where flow is 

flashy by nature and volumes are relatively small (in comparison to streamflow), CDOT measures flow 

either using an area/velocity sensor or the combination of a level logger and a Modified Parshall Flume. 

 
2.4.1 Area Velocity Sensor 

An area velocity sensor is used to trigger the portable auto-sampler, and flow measurements are 

recorded concurrently with sample collection. The sensor is secured within the channel or structure and 

uses a 1-megahertz (MHz) Acoustic Doppler flow sensor to detect the wetted perimeter (area) and the 

velocity of the flowing water. This method uses two ultrasonic transducers: a transmitter and a receiver. 

The 1-MHz signal is transmitted and reflected off particles in the flow stream. The reflected signal is 

received, and its frequency is offset by the Doppler shift proportional to the velocity of the particles in the 

flow stream. The flow logger converts the Doppler shift in the returned ultrasound signals to a velocity 

measurement. Flow is then determined as: flow rate = wetted area × average velocity. The flow data 

(wetted area, velocity, and flow rate) are stored within the auto-sampler’s computer and should be 

retrieved or copied when samples are collected. 

 
2.4.2 Level Logger/Modified Parshall Flume Combination 

The area velocity sensor is also be used as a level logger by using a pressure transducer in the sensor 

and converting the pressure of the water to a level measurement. Because the level logger determines 

water level based on the pressure of the water above, it must be secured to the bottom of the channel or 

structure. The level measurement provides the stage reading necessary to determine flow using a 

Cutthroat flume. 

 
Flumes are structures that force water through a narrow channel. These structures consist of a converging 

section, a throat, and a diverging section. The flow rate through a flume is calculated from the depth of 

flow measured in the converging section of the flume, and equations that consider the flume’s specific 

dimensions. 

 
Because the rating curve is specific to a flume’s dimensions, the flume must be cleared of debris. The 

flume’s dimensions can be entered into the auto-sampler’s module (computer), which will automatically 

calculate the flow rate. As with the area velocity sensor, the flow data (level, channel dimensions, and 

flow rate) is stored within the auto-sampler’s module and should be retrieved or copied when samples 

are collected, as described in the “Operational Guidelines for Conducting Field Monitoring 

Activities” SOP (5.0). 
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2.5 QUALITY ASSURANCE/QUALITY CONTROL 

Quality assurance (QA) of the sample starts when the sample is initially collected and requires some basic 

handling procedures, as described below: 

1. Automated equipment should be properly cleaned, and a new intake hose used if appropriate. 

2. The sample container must be appropriate to the sampled parameter. Use special cleaning 

procedures if necessary. 

3. A regular schedule for calibrating field instrumentation must be followed, as described 

previously. The calibration process is necessary to ensure that the instrument(s) is working 

properly and within the range of acceptability as determined by the manufacturer’s specifications. 

All instrumentation used in field activities must be calibrated before field use and periodically 

thereafter, according to the manufacturer’s instructions. Where required, field instrumentation 

must be calibrated before each sampling event. All calibrations must be recorded. 

4. Continuous sampling devices must be calibrated according to manufacturer specifications and 

checked as often as necessary. Sample lines for continuous devices must be clean or new before 

each installation. All maintenance and calibration shall be recorded. 

5. In those instances where field equipment cannot be calibrated, the personnel will attempt a field 

repair of the affected equipment. The field coordinator is responsible for providing information 

on ordering new parts if equipment needs repair. 

One set of QA/quality control (QC) samples will be collected for a minimum of 10 percent of samples 

collected per year. One set of QA/QC samples consists of a field replicate and blank. 

 
2.5.1 Field Replicates 

Field replicate samples are independent samples collected in such a manner that they are equally 

representative of the parameter(s) of interest at a given point in space and time. In short, a second sample 

is collected in the same way with the same equipment as close in time and space to the previous sample 

as practicable. 

 
Field replicate samples should be collected from each location. The permit requires three events per year 

at each of the six outfalls monitored. If the minimum number of storm events were sampled each year, 

10 percent of this would yield 1.8 or 2 duplicate samples collected each year. 
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2.5.2 Field Blanks 

Field blanks are defined as samples that are obtained by running analyte-free, deionized water through 

sample collection equipment (pump, filter, or churn-splitter) after decontamination and placing the water 

in the appropriate sample containers for analysis. These samples will be used to determine if 

decontamination procedures have been sufficient. 

 
Equipment blanks are collected to assess and validate the decontamination process. Collecting blanks 

involves pulling deionized water through the suction lines and into the automated sampler to mimic the 

compositing process, as well as running one purge and rinse cycle, Blanks are recommended to be 

collected twice a year. These samples should be analyzed as a regular sample with all of the appropriate 

QC performed. A blank should represent the same volume of stormwater that would be collected during 

a typical event.  

 
2.6 REFERENCES 

Colorado Department of Public Health and Environment, 2015. “Authorization to Discharge Under 
the Colorado Discharge Permit System, Permit Number COS000005,” codot.gov, retrieved December 5, 
2022, from https://www.codot.gov/programs/environmental/water-quality/documents/ms4-program 

 
Colorado Department of Transportation, 2022. Wet Weather Monitoring Program Description 
Document #RSI-2641 (CDOT MS4 Areas), prepared by the Colorado Department of Transportation, Water 
Quality Division Environmental Programs Branch, Denver, CO. 

https://www.codot.gov/programs/environmental/water-quality/documents/ms4-program
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3.0 EQUIPMENT LISTS, CLEANING, CONFIGURATION, 
AND CALIBRATIONS 

Purpose: 

The purpose of this document is to provide documentation of all of the equipment necessary to monitor 

and assess the Colorado Department of Transportation’s (CDOT’s) water quality control measures from 

stormwater runoff. Equipment will require routine cleaning procedures and calibration before each 

sampling event to validate equipment accuracy and avoid contamination. 

Date of Last Review: 

December 5th, 2022 

Sampling Program: 

Wet Weather Monitoring (WWM) Program 

Sampling Task: 

Colorado Department of Transportation (CDOT) Stormwater Runoff 
 

Supplemental Material: 

This Standard Operating Procedure (SOP) should be accompanied by manuals, including but not limited 

to the following: 

• ISCO 3700 Portable Samplers Manual 

• Signature Flow Meter User Manual 

• TIENet 306 Sampler Interface user Manual 

• TIENet 350 AV Sensor User Manual 

• Sigma 900 Max Manual 

• Submerged Area/Velocity Sensor and AV9000 Manual 

• SteamScrubber & FlaskScrubber Glassware Washers User’s Manual 

• Rain Gauge/Tipping Bucket Manual 

 
3.1 INTRODUCTION 

The CDOT is required under MS4 Stormwater Permit No. COS000005, Part 1.F.6 to assess the wet weather 

impacts from highways and facilities and the performance of permanent water quality control measures 

(CMs) used to control discharges. To meet the permit’s requirements, sample locations at the inlet and 

outfall of CMs are selected to collect samples from three events comprising of rainfall and snowmelt 

annually. Stormwater runoff volume and pollutant concentrations from composited samples are applied 

to mass load calculations for the inlet and outfall structures to determine the control measure efficiency. 

 
This SOP provides a list of all of the monitoring and sampling equipment necessary to monitor, collect, 

and composite samples to calculate pollutant loads. Equipment will require frequent cleaning and 

calibration practices to maintain accurate monitoring results and avoid sample contamination. This SOP 

will provide step-by-step procedures for completing the necessary equipment maintenance. 
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3.2 FIELD EQUIPMENT 

The following list includes all of the specific equipment for sampling wet weather events: 

• Sigma 900 Max sampler 

• 24-1000 mL bottle set 

• ISCO sampler 

• 24-500 mL bottle set or 2.5-gallon bottle 

• Submerged area/velocity Sensor 

• Submerged pressure transducer 

• Rain gauge/tipping bucket 

• Cutthroat flume 

• ISCO TIENet 306 Sampler Interface  

• Sigma 900 DTU-II and RS232 Cable 

• Security enclosure 

Note, the following equipment items generally need to be routinely replaced or may result in 

instrumentation malfunction: 

• 12 V battery 

• Connection cables and fuses 

• Spare tubing 

• Desiccant 

Supplemental items must be carried in the vehicle when a measurable runoff event occurs: 

• Field Laptop: 

• Teledyne ISCO Flowlink software 

• Hach InSight data-management software 

• Cables for ISCO and Sigma 900 

• Enclosure Keys 

• Sample collection material 

• Sample bottle set (from respective labs) 

• Sample preservatives 

• pH strips or pH meter 

• Shipping coolers 

• Ice/ice packs if required as per lab 

• Extra disposable sample bags 

• Clean bucket (to perform composite sampling) – 
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• Deionized water (-1 gallons) 

• Clean 1L polyurethane bottle 

• Two replacement bottle sets (for Sigma and ISCO samplers) 

• Disposable powder-free nitrile or latex gloves 

• Papers and Documents 

• This SOP 

• Chain-of-Custody forms 

• Storm Sampling Checklist and Record Forms 

• Auto-Sampler Station Field Inspection Record (FIR) 

• Sample bottle labels 

• Safety 

• Rain gear 

• Steel-toed boats 

• First aid kit 

• Fire extinguisher in CDOT vehicle  

• Hardhat 

• Waders if necessary 

• Waterproof gloves 

• Reflective vests 

• Eye protection 

 
3.3 EQUIPMENT CLEANING AND DECONTAMINATION 

3.3.1 Sample Bottles and Containers 

The US Environmental Protection Agency (EPA) requires all Sigma and ISCO bottle sets to be cleaned and 

prepared for field sampling according to 40 CFR Part 136 procedures. Monitoring staff are required to 

follow EPA procedures for all plastic containers. The CDOT WWM program uses an Auto-Clave Glassware 

Washer to clean and decontaminate all sample bottles. The following are basic instructions to program 

and start a wash cycle. For more detailed guidelines and modifications, refer to the Glassware Washer’s 

User Manual. 

1. Load the Sample Bottles, load the soap dispenser with approved soap, close the washer door, and 

slide the latch to the right to energize the electronic control. 

2. A display will show the last program that was run. Press RUN to select this program. 

3. To change the program, press DISPLAY. 
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4. Use the UP and DOWN arrows to select the PLASTIC program. Press RUN if no modifications to 

the program are necessary. 

5. To modify the program, press DISPLAY to see the parameters entered. 

6. Use the UP and DOWN arrows to choose parameters that need to be altered. 

7. Use the LEFT and RIGHT arrows to select the appropriate settings. 

8. Press RUN when the parameters are satisfactory. 

Once all of the containers are decontaminated, they can be placed in the sampler housing or capped and 

placed in plastic trash bag for storage. These procedures should also be applied to the containers that are 

used for compiling composite samples. 

 
3.3.2 Rain Gauge (Tipping Bucket) 

A tipping bucket rain gauge is required for each control measure location to track rainfall intensity, storm 

total, and duration. The gauge installation must be level and kept clean from debris. Monitoring staff 

should clean the rain gauge weekly, or every time data are collected to ensure that an entire event is 

measured as accurately as possible. When cleaning the rain gauge, be sure to closely examine and clean 

the following areas: 

• Make sure that the tipping bucket can still tip on its axis and is free from debris. 

• Be sure that the funnel is not clogged, and thoroughly clean the screen. 

• Verify that all connections from the rain gauge to the sampler have no signs of damage or 

interference that may cause inaccurate readings. 

 
3.3.3 Flume Maintenance 

Regular cleaning and maintenance are recommended to ensure that flumes and channels are clear for 

accurate measurements. Water must enter the flume with minimal turbulence and uniform velocity across 

the width of the channel. The downstream channel must also be kept clear to avoid backwater 

submergence from affecting the flow measurement. 

 
Stormwater typically carries sediment and debris. When water accelerates through a flume, deposition of 

sediment and debris that clogs the flume is possible and must be cleared. Flumes should be checked 

weekly and cleared before every storm event to ensure that they are clean and have no signs of damage 

that could affect the flow measurements. 

 
3.4 EQUIPMENT CALIBRATION 

3.4.1 Automated Sampler 

Automated samplers will need to be calibrated annually to verify that the equipment is pumping an 

accurate amount of volume per sample. Calibration will require a graduated cylinder and a bucket of 
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water. Program the sampler to take a grab sample volume. If the volume collected is within the target 

volume, no calibration is necessary. Otherwise, a manual calibration will need to be completed to 

complete volume calibrations.  

Recheck the sampler grab sample volume to verify that the calibrations were successful. If the sampler is 

having difficulty calibrating. Refer to the manufacturer’s directions for detailed instructions on sampler 

calibration procedures. 

 
3.4.2 Submerged Area Velocity Sensor 

A Submerged Area/Velocity (AV) Sensor can measure water level and velocity simultaneously and are 

recommended to be placed in a pipe or culvert. The Sigma and ISCO Samplers have programmable 

functions to use AV records to calculate flow. Calibrating the AV sensor will require a bucket that is filled 

with at least 6 inches of water. The manufacturer recommends calibrating the AV sensor under the 

following conditions: 

• When the sensor is first used 

• When installing a new or different sensor on a flow meter 

To calibrate, using the Sigma or ISCO sampler see user manual for detailed instructions.  

Manual adjustments to calibrate the sensor’s level recording should be completed during every site visit. 

The sensors are often placed in a dry control measure structure or channel bed and only have 

measurable flow during an event. Sensors may record false readings under dry conditions and will need 

to be routinely checked and calibrated. 

 
3.4.3 Submerged Pressure Sensor 

A submerged pressure sensor includes a pressure transducer that measures depth in an open channel. 

This sensor is ideally placed in a control structure, such as a flume. The flow rate in a flume is calculated 

from the depth of water measured in the converging section of the flume by using equations that are 

specific to the flume’s dimensions. The pressure transducer must be routinely calibrated to verify that the 

depth recorded is accurate and that the flow calculated is based on dependable variables. 

 

To calibrate, using the Sigma or ISCO sampler see user manual for detailed instructions. 

 
3.5 INSPECTION DOCUMENTATION 

Field personnel must document all maintenance procedures in the Auto-Sampler Station FIR. When 

calibrating instruments, monitoring staff must record the reading before calibration in addition to the 

calibrated value. The records should include the following: 

• Time and date of calibration 

• Value pre- and post-calibration 

• Calibration standard value 

• Name, initials, and signature of staff who performed the calibration. 
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3.6 QUALTY ASSURANCE/QUALITY CONTROL 

The WWM Manager should verify that the calibrations are completed routinely and correctly. Once the 

calibrations and maintenance tasks have been thoroughly reviewed and checked for quality control, data 

from the resulting sampling event can be loaded into the project final database: Periodic inspection 

audits should be conducted at least annually. 

 
3.7 REFERENCES 

Colorado Department of Public Health and Environment, 2015. “Authorization to Discharge Under 
the Colorado Discharge Permit System, Permit Number COS000005,” codot.gov, retrieved December 5, 
2022, from https://www.codot.gov/programs/environmental/water-quality/documents/ms4-program  

 
US Environmental Protection Agency, 1992. NPDES Storm Water Sampling Guidance Document, EPA 
833-B-92-001, prepared by the US Environmental Protection Agency, Office of Water, Washington, DC. 

https://www.codot.gov/programs/environmental/water-quality/documents/ms4-program
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4.0 SAMPLING PROCEDURES FOR SURFACE-WATER 
POINT SOURCE COLLECTION 

Purpose: 

The purpose of this document is to provide a documentation of sampling procedures to assess control 

measures (CMs) from wet weather impacts for highways and facilities, including sample types and 

calculations that are necessary to assess control measures. 

Date of Last Review: 

December 5th, 2022 

Sampling Program: 

Wet Weather Monitoring (WWM) Program 

Sampling Task: 

Colorado Department of Transportation (CDOT) Stormwater Runoff 

 
4.1 INTRODUCTION 

CDOT is authorized under Permit No. COS000005 to perform WWM of permanent water quality CMs 

used to control discharge from wet weather impacts. The permit requires CDOT to monitor outfalls from 

highways and facilities to assess their response to measurable storm events from rain and snowmelt. 

Control measure performance is determined by composite sampling collected during a measurable 

storm event at the control measure’s inlet and outfall. 

 
This Standard Operating Procedure (SOP) discusses  the  type  of  sampling  required  under  Permit  No. 

COS000005. This document includes a step-by-step procedure on how to perform grab and composite 

samples, as well as the methodology for calculating pollutant loads from event mean concentrations. 

 
4.2 GRAB SAMPLING 

CDOT Stormwater Permit No. COS000005 requires all sampling to be performed in accordance with the 

specific methods in 40 C.F.R. Part 136 and requires all storm samples to be collect as composite samples. 

The US Environmental Protection Agency’s (EPA’s) Stormwater Sampling Guidance reiterates that grab 

sampling is required for specific parameters because they tend to transform into different substances or 

change in concentration after a short period of time. Per CDOT communications with the EPA-certified 

laboratory, oil and grease measurements can be obtained from the composite sample as long as the 

sample has been properly preserved. 
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A grab sample is a discrete, individual sample taken in a short period of time and preferably collected 

during the first 30 minutes of discharge to capture the first-flush period (or as soon thereafter as 

practicable). The sample represents the quality of storm water discharge at a given time of the discharge. 

When feasible, the following procedure shall be used to collect grab samples: 

• Label the bottles appropriately (project, site ID, sample date, and time collected) 

• Wear powder-free latex gloves when collecting grab samples 

• Do not rinse bottles that contain a preservative (sulfuric acid, nitric acid, or hydrochloric acid) 

with sampling site water 

• Position the sampling bottle open end toward the current flow and away from the hand of the 
collector 

• Grasp the bottle securely at the base with one hand and plunge the bottle down into the water to 

avoid introducing surface scum 

• If possible, sample at a depth of two-thirds below the water surface 

• Tip the bottle slightly upward to allow air to escape and the bottle to fill 

• Fill the sample bottle completely 

• DO NOT re-immerse the original bottle to add more sample volume 

• Record the sample collection as per the Chain-of-Custody form 

 
4.3 COMPOSITE SAMPLING 

All roadway features and facilities, with or without CMs, are required to collect a composite sample of all 

pollutants of concern during both rain and snow events. 40 C.F.R Part 122.26 requires all MS4 

stormwater discharge samples to estimate the event mean concentration from the cumulative discharge 

for three representative storms. Composite samples shall be flow-proportioned. A flow-proportioned 

sample is the EPA- recommended standard to composite because each portion of the hydrograph is 

sampled proportionally to flow volume, which results in a more representative sample of the entire 

event. Flow-weighted composite sampling will allow for the determination of event mean 

concentrations. 

 
4.3.1 First-Flush Sample Compositing Procedure 

In situations where flow-weighted composting is not feasible, a first-flush composite method can be 

implemented to collect samples. This procedure is detailed below: 

• Collect all of the ISCO or Sigma 900 Max sample bottles 

• Transfer data from the ISCO or Sigma 900 Max Samplers (manually or by direct downloads): 

• Sample bottle number and collection date/times 

• Velocity, and/or flow data 

• Rainfall total 

• Label the sample bottles and fill out the Chain-of-Custody form 
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• Combine stormwater sampling bottles into decontaminated bucket (churn-splitter) for 

composite mixing 

• Fill the sample collection bottles that were provided by the laboratory 

• NOTE: For composite samples, the EPA Stormwater Guidance recommends using the sequence 

of date and times of samples collected by the sampler to be recorded on laboratory bottles and 

Chain-of-Custody form 

 
 
4.4 MASS LOADING CALCULATIONS 

The WWM program can assess the performance of CMs that are used to control discharges. Composite 

samples must be collected at the inlet and outlet of CMs to calculate a mass loading balance to evaluate 

the efficiency of the monitored CMs. To calculate mass loading for each parameter, the following equation 

can be applied to each pollutant event mean concentration (results received from the laboratory): 

Pollutant Mass Loading = Pollutant Event Mean Concentration × Storm Volume 

Table 4-1 provides a list of unit conversions that are applicable to mass loading calculations. The efficiency 

of a control measure can be evaluated by taking the difference between the inlet and outlet pollutant 

loads: 

Load Reduction = Inlet Pollutant Load – Outlet Pollutant Load 

 
Table 4-1.  Pollutant Load Unit Conversion Table 

 

Water Chemistry 
Parameter Concentration 

Mass 
Conversion 

Storm 
Volume 

Volume 
Conversion 

Pollutant 
Load 

Total Recoverable Metals 

Dissolved Metals 

 

µg/l 
2.20 x 10^–9 

{lbs/µg} 

 

{ft3} 
 

28.32 {L/ft3} 
 

{lbs} 

Ammonia Nitrogen      

Nitrite-Nitrate (NO2/NO3)      
Total Kjeldahl Nitrogen (TKN) 

Chloride – Dissolved 
mg/l 

2.20 x 10^–6 
{lbs/mg} {ft3} 28.32 {L/ft3} {lbs} 

Total Suspended Solids      
Oil and Grease      

For example: 

Total Suspended Solids Load: 100 mg/l × 2.20 × 10^–6 {lbs/mg} × 1,000 {ft3} × 28.32 {L/ft3} = 6.24 lbs 

Note: highlighted columns will include data that were entered by field personnel. 
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4.5 DOCUMENTATION AND FILING 

Documentation of all samples is required by monitoring staff after every storm event. Field personnel will 

need to retrieve data from the sampler, collecting aliquot numbers, date, and times collected. The 

monitoring program should use a flow-weighted composite template to ensure that calculations are 

consistent and correct for every site and event. Pollutant concentrations that are received from the 

laboratory will be recorded into the database All data must be saved and stored for record keeping. 

 
4.6 QUALITY ASSURANCE/QUALITY CONTROL 
Field duplicates must be collected for 10 percent of the composited samples. Six site locations require 

sample collection from three storm events each year, per CDOT Stormwater Permit No. COS000005. A 

minimum of 18 storms will need to be sampled per year, which would yield two duplicate samples each 

year. Duplicates will need to be collected from the same composite bucket used to fill the first set of 

analytical sample bottles. 

 
4.7 REFERENCES 

Colorado Department of Public Health and Environment, 2015. “Authorization to Discharge Under 
the Colorado Discharge Permit System, Permit Number COS000005” codot.gov, retrieved December 5, 
2022, from https://www.codot.gov/programs/environmental/water-quality/documents/ms4-program  

 
US Environmental Protection Agency, 1992. NPDES Storm Water Sampling Guidance Document, EPA 
833-B-92-001, prepared by the US Environmental Protection Agency, Office of Water, Washington, DC. 

https://www.codot.gov/programs/environmental/water-quality/documents/ms4-program
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5.0 OPERATIONAL GUIDELINES FOR CONDUCTING FIELD 
MONITORING ACTIVITIES 

Purpose: 

The purpose of this document is to provide guidelines to monitor and assess the Colorado Department 

of Transportation’s (CDOT’s) stormwater runoff. Specific operational guidelines are necessary for 

conducting field monitoring activities. Equipment and instrumentation will require detailed 

programming to capture each sampling event. 

Date of Last Review: 

December 5th, 2022 

Sampling Program: 

Wet Weather Monitoring (WWM) Program 

Sampling Task: 

Colorado Department of Transportation (CDOT) Stormwater Runoff 

 
Supplemental Documentation: 

This Standard Operating Procedure (SOP) should be accompanied by manuals, including but not limited 

to the following: 

• ISCO 3700 Portable Samplers Manual 

• Signature Flow Meter User Manual 

• TIENet 306 Sampler Interface user Manual 

• TIENet 350 AV Sensor User Manual 

• Sigma 900 Max Manual 

• Submerged Area/Velocity Sensor and AV9000 Manual 

• Rain Gauge/Tipping Bucket Manual 

 
5.1 INTRODUCTION 

The CDOT is required under the MS4 Stormwater Permit No. COS000005 to monitor and assess the wet 

weather impacts from highways and facilities. CDOT is responsible for monitoring the stormwater 

runoff from three wet weather events, annually. A measurable storm event is defined in the Permit, Part 

1.F.6.a. as a rain event that results in actual discharge and follows the preceding measurable storm event 

by 72 hours or a snowmelt event where a measurable discharge occurs and results from melting snow. 

Measurable storm events will result in a quick flush of discharge, which will require more frequent 

samples collected in a short period of time to capture the event. 
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Monitoring staff need to have a full understanding of the drainage area to each sample location and the 

hydrologic response for various storm intensities and durations. For each sample site, EPA guidance 

suggests providing an estimate of the drainage area that is covered by impervious areas.  

 
This SOP discusses the different methods necessary to program equipment specific to site location and 

methodology for capturing various storm events. These methods include programming instructions for 

two different samplers: a Sigma 900 Max and an ISCO 3700. Additionally, this SOP includes 

recommendations for local weather forecasting to prevent monitoring staff from missing any of the 

required measurable events per site location. 

 
5.2 EQUIPMENT CALIBRATION 

When calibrating instruments and equipment, use the time displayed on your cellphone to ensure that all 

instrumentation are set to the same time. 

 
5.2.1 ISCO 3700 Sampler 

ISCO samplers should be programmed and configured before field installation. Some changes can be 

adjusted in the field to tailor settings to specific sites, including the following: 

• Suction Line length and head 

• Liquid Detector 

• Sample interval 

• Purge counts 

• Run Diagnostics. 

Basic programming instructions for ISCO 3700 for composite sampling can be found the specific user 
manual. 

 

5.2.2 Sigma 900 Max Sampler 

The Sigma 900 samplers should be programmed and configured before field installation. Some changes 

can be adjusted in the field to tailor settings to specific sites, including the following: 

• Suction Line length and head 

• Liquid Detector 

• Sample interval 

• AV Sensor Deadband 

• Set-point sampling 

• Run Diagnostics. 

Basic programming instructions for the Sigma 900 can be found in the specific user manual: 
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5.2.3 Rain Gauge (Tipping Bucket) Configuration 

When selecting a site to install a rain gauge, identify a location in a clear area away from buildings and 

trees to avoid any obstacle that could block the natural fall of the rain. If possible, choose a level location 

that will also ensure a representative sample of rainfall for the area. The base of the rain gauge can be 

mounted onto a flat surface, or the mounting plate can be attached to the security box. 

 
The rain gauge must be level for accurate measurements. Internal bulls-eye levels are located inside the 

gauge for leveling the instrumentation. For detail installation information follow the rain gauge user 

manual. 

 
5.3 WEATHER FORECASTING PROCEDURE 

Monitoring staff are able to collect samples whenever there is a measurable runoff event from rainfall or 

discharged from melting snow. Samplers are programmed to automatically enable sampling when 

measurable discharge is detected. Monitoring staff must collect, composite, and ship sample containers to 

their EPA-certified laboratory within 24 hours of the event because of holding time limitations. 

 
Storm events must follow the preceding measurable event by at least 72 hours as the permit requires. 

Monitoring staff must keep track of recent events and whether or not they produced measurable runoff. 

This can be accomplished by going to a number of weather tracking sites such as; Weather Underground, 

NOAA National Weather Service, USGS to name a few. If using an outside source for precipitation events. 

The data collection site must be within 1 mile of sampling site. The preferable method is using the 

sampling equipment rain gauge/tipping bucket to collect site specific precipitation amounts. 

Additionally, staff are responsible for following local forecasts. Field personnel are required to check 

samplers and must be ready to composite samples immediately or following an event. 

 

5.4 DOCUMENTATION AND FILING 

Monitoring staff are required to document when ISCO and Sigma equipment are initially configured and 

deployed in the field. Any changes to the program (updates for site-specific changes) must be well 

documented.  including the time and date that the change was made and why the change was necessary. 

This process will be useful when setting up new site locations or when any equipment is replaced. 

 

5.5 QUALITY ASSURANCE/QUALITY CONTROL 

In instances where field equipment cannot be calibrated, the monitoring staff will need to attempt a field 

repair of the affected equipment or instrumentation. The WWM Manager will be responsible for 

providing information and ordering new parts if equipment is in need of repair. 

 

5.5.1 Troubleshooting (Auto Sampler) 

The ISCO and Sigma auto-sampler user’s manuals both contain troubleshooting sections that include 

common errors and their solutions. Both manuals also provide contact information for technical support 

and repair services, as well as ordering information for replacement parts. 
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5.5.2 Troubleshooting (Rain Gauge/Tipping Bucket) 

The rain gauge should be cleaned every time data is recorded. For each cleaning, make sure that the 

tipping bucket can still top on its axis, the funnel is not clogged, and the screen is clean. Also, routinely 

check the connections from the rain gauge to the sampler and look for signs of damage or interference 

that may cause inaccurate readings. 

 
Rain gauges are not required at every sample site if they are located within a 1-mile radius of another 

precipitation tracking device. Installed rain gauges will need to follow proper maintenance protocol to 

ensure a consistent level of accuracy of the device. 

 

5.6 REFERENCES 

Colorado Department of Public Health and Environment, 2015. “Authorization to Discharge Under 
the Colorado Discharge Permit System, Permit Number COS000005,” codot.gov, retrieved December 5, 
2022, from https://www.codot.gov/programs/environmental/water-quality/documents/ms4-program  

https://www.codot.gov/programs/environmental/water-quality/documents/ms4-program
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6.0 FIELD DOCUMENTATION AND SUPPORTING 
DOCUMENTS 

Purpose: 

The purpose of this Standard Operating Procedure (SOP) is to document how to maintain the integrity of 

all samples collected by documenting the control, transfer, and analysis of each sample in addition to data 

collected. The Wet Weather Monitoring (WWM) Program is required to deliver all samples to a US 

Environmental Protection Agency- (EPA-) approved laboratory for conducting analyses. Thus, a Chain-of- 

Custody must be filled out to document the handling history of samples, with appropriate sample bottle 

labeling. Copies of the Chain-of-Custody and documentation of field data from the Sigma 900 sampler 

and ISCO sampler (using direct data download methods or manually recorded) must be filed as 

supporting documents. 

Date of Last Review: 

December 5th, 2022 

Sampling Program: 

WWM Program 

Sampling Task: 

Colorado Department of Transportation (CDOT) Stormwater Runoff 

 
6.1 INTRODUCTION 

The Colorado Department of Public Health and Environment (CDPHE) requires the CDOT WWM program 

to use specific monitoring methods as described in 40 CFR Part 136. To ensure approved analytical 

methods are used, CDOT is required to use an EPA-certified laboratory to complete the analyses, requiring 

a completed COC form and labeled sample bottles. Additionally, field documentation of data collected 

during the WWM event is required to create composite samples delivered to the laboratory. 

 
The COC form is a legal field document to be used by laboratories to record collected samples, transfer of 

samples, and analytical methods that were used. Sample bottle labels are supplemental documentation to 

the COC to verify that the correct analytical techniques are used by the laboratory. 

 
This SOP provides a step-by-step process to collect and document data from the portable samplers, as 

well as instructions on how to input information into the COC and what information to include on sample 

bottle labels. 

 
6.2 FIELD DOCUMENTATION 

Data will be collected from each storm event directly from the Sigma 900 or ISCO 3700 portable samplers 

to complete composite samples. All the data, including rain, flow, and sample bottle data, shall be 

manually recorded in the format discussed below.  
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6.2.1 Manual Documentation 

Manual documentation shall be tracked with the Sampling Location Field Logbook Data sheet after a 

sampling event. The following information will be documented as shown in Figure 6-1: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6-1.  Example Field Data Spreadsheet. 
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6.3 CHAIN-OF-CUSTODY 

Once the sample collection process is complete and properly documented, a written record of the COC 

form must be filled out for each collected sample. Each sample must be added to the from upon 

collection. Every laboratory has a unique COC form; however, the following information is always 

required: 

• Name and signature of all personnel who collected and handled the samples 

• Project Description (e.g., Highway Runoff or Highway Runoff Permanent Control Measure(s) or 
Highway Runoff Maintenance Facility) 

• Site Name and Site ID 

• Sample ID (e.g., inlet or outfall) 

• Date and time that the samples were collected 

• Number of containers 

• Sample analyses. 

Military time must ALWAYS be used (i.e., “18:45” instead of “6:45 p.m.”). Figure 6-2 displays an example 

COC with required fields specific to each sampling event highlighted in yellow. Each person who had 

control (custody) over the samples must sign and date the COC form upon receipt and surrender of 

samples. Monitoring staff must also ensure that laboratory personnel sign the COC form after receiving 

the samples and retain a copy of the signed and dated COC form. The laboratory is required to send their 

signed copy back to CDOT with the analytical results. CDOT must store all copies. 

 
6.4 SAMPLE BOTTLE LABELING 

The necessary sampling equipment, including sample bottles, labels, preservation requirements, and the 

COC, will need to be retrieved from the contracted laboratory because individual parameters require 

specific sample containers (size and bottle type) and preservatives. Sample bottle labels must be filled out 

correctly and completely, according to the laboratory instructions, to ensure that the correct analytical 

test is performed on the appropriate bottle and to avoid sample analysis delay. The following information 

is required on every sample bottle: 

• Sample date 

• Sample time (the time of collection is the time that the sampler collected the sample) 

• Sample analysis type or method used 

• Sample identification (i.e. CO-FCMC068-O1) 

• Exact sample location (e.g., Inlet or Outfall) 

• Preservatives used. 



 

 

 

 

 
 

Figure 6-2. Sample Chain-of-Custody Form From Pace Environmental Services Corporation. Field personnel must fill in the sections as noted. 
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6.5 PROGRAM ORGANIZATIONAL STRUCTURE 

6.5.1 Colorado Department of Transportation Wet Weather Monitoring Manager 

The CDOT WWM Manager is responsible for supervising the day-to-day operations of the program and all 

monitoring staff. These operations include tasks during the planning and implementation stage, data 

collection and data entry, and eDMR reporting. A list of responsibilities for the WWM Manager include 

but are not limited to the following: 

• Oversee permit compliance 

• Complete the annual eDMR reporting and data storage 

• Maintain the Sampling and Analysis Plan 

• Develop and authorize QA/QC procedures 

• Ensure that all monitoring staff are properly trained 

• Collect field data. 

The WWM Manager must verify that monitoring staff complete all the steps thoroughly during sampling 

preparation (i.e., instrumentation maintenance, cleaning, and calibration) and the sampling procedure as 

well as conduct proper clean-up after every event. Data and results must have approval from the WWM 

Manager before data are formally submitted to eDMR (i.e., EPA database). 

 
 

New monitoring staff must complete all the training requirements under the WWM program and can 

only be authorized to sample by the WWM Manager. Generally, new staff should shadow a trained staff 

member for their first sampling event and have one trained staff member monitor their first event before 

sampling on their own. The same requirements also apply to any subcontractors or other external entities. 

 

6.5.2 Water Quality Manager 

The Water Quality Section Manager is tasked with ensuring that reporting requirements and permit 

compliance are being followed by the WWM Manager. The Water Quality Section Manager has the 

following responsibilities: 

• Review the annual report 

• Ensure that the final annual report is submitted 

• Ensure that all QA/QC procedures are adhered to 

• Ensure all required data is submitted to eDMR with confirmation reports 

 

Figure 8-1 exemplifies the workflow for the WWM program, which contains three phases: planning, data 

collection/entry, and reporting. The data collection and data entry phase will be a continuous loop until 

all the required samples are collected in a given year to meet permit requirements. 
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Figure 8-1.  Annual Workflow for the Wet Weather Monitoring Program. 

 

 

6.6 DOCUMENTATION FILING/eDMR Reporting 

The WWM Manager is required to file the field logbook, legal records (i.e. Chain-of-Custody), sample 

results, photographic documentation of the storm sampling, and eDMR reporting confirmation. eDMR 

Reporting is an EPA data reporting website that requires a signature authority. This signature authority 

must be approved by the Chief Engineer and Colorado Department Public Health and Environment. The 

WWM Manager is the only position that has this signature authority to upload sampling data to eDMR. 

CDOT’s MS4 Stormwater Permit COS000005 requires all sampling data to be uploaded annually to EPA’s 

eDMR website. Training for the proper process to upload data is only available from a CDPHE eDMR 

presentation that is stored in CDOT’s water quality server (i.e., \\public1\DTDImagery\WaterQuality\8-

Wet Weather Monitoring\eDMR).  

 
 

6.7 QUALITY ASSURANCE/QUALITY CONTROL 

The WWM Manager is responsible for reviewing the planning procedures and data collection and for 

ensuring that data entries are correctly filed into the File Project Database. The Water Quality Section 

Manager is then responsible for ensuring that the final phase of the WWM program workflow is complete. 

This includes submitting the annual report of compliance or non-compliance and data that have been 

approved by CDPHE via EPA eDMR website. 
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7 STANDARD PROCEDURES FOR FIELD SAFETY 

Purpose: 

The purpose of this document is to provide documentation of field personnel safety procedures and 

safety checklists for all the equipment required for Wet Weather Monitoring (WWM). 

Date of Last Review: 

December 5th, 2022 

Sampling Program: 

WWM Program 

Sampling Task: 

Colorado Department of Transportation (CDOT) Stormwater Runoff 

 
7.1 INTRODUCTION 
The Colorado Department of Public Health and Environment (CDPHE) Permit No. COS000005 requires 

CDOT to implement a WWM program to assess wet weather impacts from highways, Permanent Water 

Quality (PWQ) Control Measures (CMs) and maintenance facilities, and the effectiveness of control 

measures by determining the excess loading of pollutants of concern. This supplemental Standard 

Operating Procedure (SOP) for the CDOT Sampling Program, is focused on the site selection process for 

assessing the effectiveness of point source, Highway runoff, maintenance facilities outfalls, and permanent CMs. 

Although the permit requires monitoring the outfall of permanent CMs, both pollutant concentration and 

stormwater runoff flow rate need to be monitored from the inlet (highway runoff) and outlet of the 

control structure. Measurable storm events often create an environment with dangerous conditions. 

Monitoring personnel must be aware of the hazards associated with WWM and follow safety protocol to 

avoid accidents and injuries. 

 
This Standard Operating Procedure (SOP) will discuss the standard safety equipment required to conduct 

sampling. Additionally, safety protocols must be followed when accessing a sample site location during or 

after a storm event. This document forms a safety checklist that all personnel should be familiar with. 

 
7.2 HEALTH AND SAFETY 

Stormwater sampling a facility or highway runoff during a storm event is an inherently dangerous 

activity. Monitoring staff must be aware of the following hazardous conditions: 

• Hazardous weather conditions (i.e., lightning, wind, flooding, hail, etc.) 

• Confined spaces 

• Chemical hazards 

• Biological hazards (i.e., rodents and snakes) 

• Physical hazards (i.e., traffic, falling objects, sharp edges, homeless, and slippery footing) 
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Monitoring staff must always follow safety protocol when approaching or entering a site location while 

collecting samples. A safety checklist to avoid hazardous conditions while accessing a sample site follows: 

• Be prepared for unpredictable weather 

• Wear CDOT-approved safety vest and hard hat 

• Wear CDOT-approved steel toed 

• During warm seasons or summer conditions wear snake gators 

• Other protected equipment such as waders are advisable. 

• Maintain access to cell phone for emergency calls 

• Never enter confined spaces at any time without following Confined Space Procedures 

• Note locations of hospitals 

• During spring and summer have wasp spray available  

• Wear disposable gloves if there is potential for contact with sample water 

• Assume that any sample represents a potential biohazard 

• Keep first aid kits on hand, in every vehicle 

• Maintain updated tetanus, hepatitis B, and typhoid immunizations 

• Be aware of and avoid garbage bags that may contain hazardous waste 

• Be aware of surroundings and/or the homeless population. If not secure, leave and contact the 

WWM Manager for assistance. 

Even shallow streams can be dangerous because of high velocities, slippery beds, or murky water. 

Movements while near the storm discharge and while approaching a sampler enclosure should be slow 

and careful, and foot placement should be sure and solid. Often, field personnel slipping, or tripping can 

be the cause of injury or death, even in very shallow water (less than 4 inches) because of being 

submerged after being knocked unconscious. 

 
Field personnel need to use good judgment before entering a site location. No sampling personnel should 

place themselves in danger during adverse weather conditions, such as high winds, lightning storms, or 

flooding conditions, which might be unsafe. A less hazardous event should be sampled under extreme 

conditions. 

 

7.3 QUALITY ASSURANCE/QUALITY CONTROL 

The Water Quality Manager is responsible for ensuring that all monitoring staff complete the necessary 

training to conduct sampling procedures. Any safety, field training, and emergency programs will be 

overseen by the WWM Program Manager and/or the Water Quality Manager before staff enter the field. 

All field personnel should use the lists provided in this SOP as a safety checklist to ensure that 

appropriate equipment is available and easily accessible for each monitoring event. The WWM Program 

Manager should perform spot checks to determine if safety meetings are conducted. 
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APPENDIX A 

CALIBRATION WORKSHEETS 
 
 

 


