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Overview 

• Urban runoff, EPA Regulations and  BMPs 
 

• BMPs in Grand Forks , needs for effective assessment 

 

• Rainstorm analysis, storm types and sampling plan 
 

• Water quality parameters to be monitored in BMPs 

 

• Selection of BMPs for baseline study  

 

• Conclusion 
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Stormwater Pollutants 

• Common stormwater pollutants/parameters in urban 
runoff to be monitored - EPA 

• turbidity, phosphorus, nitrates, temperature, conductivity, 
dissolved oxygen and biochemical oxygen demand 

• heavy metals and organic chemicals 

 

• The stormwater pollution problem has two facets:  

• the concentration of pollutants in the runoff 

• the increased volume and rate of runoff from impervious 
surfaces  

 



Elimination of Pollutants – 
EPA Regulatory 

• CWA -The Clean Water Act   

• passed by Congress in 1972, signed by the President 

• required the elimination of discharge of pollutants into the 
nation’s waters 

 

• NPDES- Phase I (National Pollutant Discharge Elimination System)  

• Permitting Program requires all point-source discharges be 
permitted 

• Cover medium or large MS4 (municipal separate storm sewer 
systems)  

 

• NPDES- Stormwater Phase II 
• Small MS4 Program –not already covered by the Phase I 

 

 



Small MS4s Requirements 

Operators of regulated small MS4s are required to: 

1. Apply for NPDES permit coverage (before 2003)  

2. Develop a stormwater management program 
which includes six minimum control measures 

3. Implement the stormwater management program 
using appropriate stormwater management 
controls, or best management practices (BMPs) 

4. Develop measurable goals for the program 

5. Evaluate the effectiveness of the program 

 



BMPs in Stormwater Management  

• Best Management Practices (BMPs) are control devices 
and systems to treat stormwater (structural), as well as 
operational or procedural practices (non-structural) 

 

 
BMPs 

Structural 
BMPs 

Non-structural 
BMPs  



Phase II- Minimum Control Measures 
Stormwater Phase II Rules - 6 minimum control measures 

 

1. Public Education - BMPs for MS4s to inform individuals and households 
about ways to reduce stormwater pollution. 

2. Public Involvement - BMPs for MS4s to involve the public in the 
development, implementation, and review of an MS4's stormwater 
management program. 

3. Illicit Discharge Detection & Elimination - BMPs for identifying and 
eliminating illicit discharges and spills to storm drain systems. 

4. Construction - BMPs for MS4s and construction site operators to address 
stormwater runoff from active construction sites. 

5. Post-construction - BMPs for MS4s, developers, and property owners to 
address stormwater runoff after construction activities have completed. 

6. Pollution Prevention/Good Housekeeping - BMPs for MS4s to 
address stormwater runoff from their own facilities and activities.  

 

Communities have responded and implemented structural BMPs  

--- > The main concern of this study --- the structural BMPs  



BMPS IN GRAND FORKS  



 



What are the BMPs? 

• Traditional and low impact BMP types, including 

• retention (wet) ponds 

• detention (dry) ponds 

• biofilters  

• grassed filter strips 

• porous pavement  

• wetlands 

• Others 

•  hydrodynamic separators 



Current Status of BMPs in 
Grand Forks 

• Like most BMPs 
• Providing the services quietly; appear to be ‘okay’ 
• Occasionally there are some ‘ups’ and ‘downs’ 

 

• A baseline study to allow effectiveness assessment of 
BMPs in the city – in progress 

 

• Grand Forks City officers involved in stormwater  
• very supportive of the study  

 

• Objectives in mind: 
• To develop a long term monitoring program 
• To re-examine design parameters for future BMPs 

 



Selection of BMPs for Study: 
Where and When 

• Many BMPs are potential sites for study 

 

• Selection options: 

• Selecting all   

• Ruled out: time and budgetary constraint 

• Zoning and select representatives 

• Possible with a sizeable team   

• Selecting a few major BMPs and types 

• Cover all major type and inclusive of low impact 
developments 



Hydrologic Characteristics 
& Implications 

• Small urban watersheds connected to BMPs 

• Having very short concentration time (10 min to 60 min) 

• North Dakota weather 

• BMPs only operational in summer-early-fall months (May to 
October) 

 

 

Storm patterns in summer need to be examined so that the 
planning for taking water samples, flow measurements, in-situ 
measurements, etc. is statistically sound 

Effective Plan: One graduate student, and one summer: 
2014 summer to complete the baseline study task 

 



RAINSTORM ANALYSIS  

time 

Flow 

Rainstorm 



What is the likelihood of a 
>1.0 in. storm passing through 

the city? 

• What is the chance of having an >1.0 in. event occurring 
over the 2014 study period ?  

 

• How common are these storm event types ?  

• >0.1 in. and ≤ 0.5 in.  

• >0.5 in. and ≤1.0 in.  

• >1.0 in.  

 

• Which event type has a greater impact on a certain type 
of BMP?  

 



What is the likelihood of a 
storm type recurring exactly 

twice in June ? 
• More questions need to be answered before planning for 

each field trip. 

 

Example:  

• Given that a weather forecast issued in June before the 
arrival of a significant storm, how likely is that there will be 
another (>0.5 in. and ≤ 1.0 in.) events in June ? 

 

>> Need an analysis of the historical storm data 

  



Probability Distribution of Significant 
Rainstorm Events at Grand Forks 

(Data 1994-2013)  
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Frequency of May - October Rainstorm Events >0.10 in  





Probability of Having a Certain 
Number of an Event Type Occurring 

Over the May-October Period 
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Probability of Having a Certain 
Number of an Event Type Occurring 

– by month  
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Field Sampling Plan 

• With the rainstorm events frequency analysis, a much 
better schedule and plan for field sampling can be 
derived 

 

time 

Flow 

time 

Flow 



WATER QUALITY PARAMETERS IN 
BMPS  



General List for WQ 
Monitoring 

• Turbidity 

• Phosphorus 

• Nitrates 

• Temperature 

• Conductivity 

• Dissolved oxygen 

• Biochemical oxygen demand 

• Heavy metals  

• Organic chemicals 

 



WQ Monitoring For BMPs? 

• Need to come up with a list that is appropriate for BMPs 

• Consider: 

• Importance of the parameter 

• Sensitivity of the parameter 

• Eliminate one that is obviously not likely to be significance 

• Budgetary and time constraints 

 

 

• Need a baseline study first 

 



What about in other States? 

States 
Chlorophyll-

a  

Turbidity or 

Clarity 

(secchi 

depth) 

Total 

Phosphorous 

Inorganic 

Phosphates as P 
Total Nitrogen 

Total Inorganic 

Nitrogen 
Nitrate as N Nitrite TKN 

Alabama x                 

Arizona x x x x x       x 

California x x x x x x x   x 

Colorado x                 

Delaware   x   x   x       

Florida x   x   x   x x    

Georgia x   x   x   x  x    

Hawaii x x x x x x x x   

Illinois     x             

Maryland x x               

Massachusetts     x   x         

Minnesota x x x             

Missouri x   x   x         

Montana x   x   x         

Nebraska x   x   x         

Nevada x   x x x x x x   

New Jersey     x       x     

New Mexico     x             

North Carolina x x               

Oklahoma x   x             

Oregon x   x             

Rhode Island     x             

South Carolina x x x   x         

Tennessee x                 

Texas x                 

Vermont     x       x     

Virginia x x x             

West Virginia x   x             

Wisconsin     x             

Full developed parameters- compiled from EPA Database 



Proposed List for Baseline Study  
City of Grand Forks 

Final parameters decided (for initial baseline study): 

• TSS 

• Conductivity 

• D.O. (in field) 

• pH (in field) 

• Nitrates 

• Phosphates 

• TKN 

• Phosphorus 

• Heavy metals (Cu, Pb, Zn, Hg) 

(may vary depending on BMP)  



Expected Range of Parameters 

• It is vital to know the expected range of values for 
various parameters 

• So that any testing kit to be acquired will be within the 
testing range 

 

• Get guidance from previous studies 

• English Coulee WQ Study (2008-2009) 

 



Sampling Sites from  
English Coulee WQ Study (2008-2009)  



Details on English Coulee WQ 
Study Studied Parameters  

• Roughly 50 different parameters tested during the study 

• Data collected from April 2008 through October 2009 

• Sampling event count ranged from 68 to 77 between the 
six sample locations 

• WQ parameters that overlap with typical urban runoff 
testing parameters  

• Copper, Lead, Nitrate + Nitrite (N), Nitrogen (TKN), 
Nitrogen (total), pH, Phosphorus (total), Total Suspended 
Solids, Zinc 

• Use results to determine expected range of values for 
various parameters  

 



Determine Typical Range of  
Testing Parameter Values 



SELECTION OF BMPS FOR STUDY 



Sampling Locations At Least 2 sites selected 

• 8th Ave and Almonte 
Ave  

• designed by USACE 

• Highland Point  

• designed by CPS, 
Ltd. 

 

 

Other: 

• S 48th St. 

 

 



8th Ave and Almonte Ave  
 

 

BMP type – potentially effective 



8th Ave and Almonte Ave 

 

Accessibility for water sampling is good 

A programmable rain gage was installed  



8th and Almonte Storm Sewer System 

Drainage structures are well defined 



 
Highland Point Drainage Pond  

2011 



Highland Point –Drainage Area 

 

Drainage Area is well defined 



Highland Point- Drainage Plan 

 

Drainage structures are well defined 



Highland Point-  Drainage Profile 

 

Accessibility for water sampling is good 



Conclusions 

1. Selection of sites for BMP study, need to be selective 
based on a number of factors: 

• BMP type – the potentially effective type 

• Location – proximity to available gauges  

• Accessibility – consider the short duration storms and 
crew respond time 

• Available construction plans – identify the designed 
drainage path and elevation details 

 

2. Planning for field samplings need to take the 
probabilities of rainstorm types into account 

• Resolve the timing issues 

 



Conclusions 

3. Consider all possible pollutant measurements for an 
initial baseline study and provide guidance for a list of 
pollutants for future continuous monitoring 

 

4. The study aims to contribute in these areas:  

• The performance of BMPs in the cold region 

• The cost-benefits for a certain type of BMPs  

• The design of BMPs  
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