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Brief Background on Proposed CO 
Nutrient Criteria
 November 21, 2011 Water Quality 

Control Division Released Proposed 
Nutrient Criteria for Colorado

1. Basic Standards and Methodologies 
for Surface Water, Regulation #31 
(5 CCR 1002-31) (revisions)

2. Nutrients Management Control 
Regulation, Regulation #85 (to be 
codified at 5 CCR 1002-85) (new)

 Rulemaking Hearing scheduled for 
March 12, 2012

http://www.cdphe.state.co.us/op/wqcc/Hearings/Rulemaking/Nutrients/Nutrients.html



Three Major Components
1. Establish interim numeric criteria for TP, TN and Chl-a 

for streams/lakes. 
2. Establish numerical effluent limitations for domestic 

WWTPs and other wastewater dischargers that use active 
treatment and are likely to have significant levels of 
nutrients in their discharges. It also describes steps to be 
taken by other point source dischargers and nonpoint 
sources to address nutrients. 

3. Establish monitoring requirements for point source 
dischargers and a program aimed at monitoring surface 
waters for nutrients and related parameters. This effort is 
geared towards better characterizing nutrient sources, 
and current nutrient conditions, to help inform future 
regulatory decisions regarding nutrients. 

Requirements Subject to Change Based on Outcome of March 2012 Rulemaking



Minimum Proposed MS4 Permit Requirements 
Related to Nutrients
 Public education and outreach on stormwater impacts 

associated with nutrients
 Pollution Prevention/Good Housekeeping for Municipal 

Operations associated with nutrients
Plus “Monitoring Requirement”:
 To identify information that exists, and the need for 

additional monitoring to be conducted in the future, to 
determine the approximate nitrogen and phosphorus 
contribution to state waters due to discharges from MS4. 

 Collaboration with other MS4’s regionally, watershed-
specific or statewide allowed.

Requirements Subject to Change Based on Outcome of March 2012 Rulemaking



Discharge Assessment Data Report
 Discharge Assessment Data Report by October 31, 2014, that: 

 Documents the availability of existing data, and 
 Provides a “Gap Analysis” that identifies the need for additional 

information (e.g., monitoring data or studies). 
 Data do not have to be collected from each MS4, provided that the 

data are representative of the quality of the stormwater being 
discharged. 

 Data must be representative of land uses, imperviousness, 
watershed hydrology, precipitation, and irrigation practices within 
the area which the data are intended to represent. 

 Data quality requirements are also specified.



General Overview of National Runoff Data

 Runoff Quality (Pitt)
 General
 “Source Areas”

 BMP Influent and Effluent 
Quality (BMP Database)

 Stormwater Monitoring
 Common Problems
 How Much is Enough?
 What questions are we trying 

to answer in Colorado?



Denver Data (from Volume 3)







Land Uses Associated with CO Data
Test Site Name Land Use

% of Land Use 
in Watershed

Denver Wastewater Building ICBP (to 2010)
Office Commercial 100

Denver Wastewater Building PAP (to 2010)
EPA Denver Green Roof Office Commercial 100
Grant Ranch Low Density Residential 100
Lakewood RP - MF Vault (96)

Light Industrial 100Lakewood RP  Vault (97-98)
Lakewood RP SF Vault (95)
Lakewood Shops (to 2010) Office Commercial 100

Shop Creek Wetland-Pond (1990-94)
Multi-Family Residential                       1
Low Density Residential                      99

Shop Creek Wetland-Pond (1995-97)

UDFCD Modular Porous Pavement 05 to 06
Office Commercial 100

UDFCD Modular Porous Pavement 94 to 04



NSQD
Research 
by Bob 

Pitt



Phosphorus in Urban Runoff

Source:  Maestre and Pitt  (2005), as provided in Urban Stormwater Management in the United States 
(NRC 2008)



More Pitt Source Characterization





BMP Database Overview (1996-present)

 BMP Database includes over 470 
500! BMP monitoring studies, 
including green infrastructure

 From 2008-2010, a key focus has 
been to better integrate green 
infrastructure through:

 Monitoring Guidance

 Reporting Protocols

 Analysis Protocols

 Data Acquisition



 Pollutant Category Summary:  
Nutrients (Geosyntec and 
WWE 2010)

 The nutrient analysis for the 
BMP Database focused on 
 Phosphorus
 Nitrogen 
 Organ carbon

 >40,000 nutrient records in 
BMP Database

 Added many more records 
since analysis

BMP Category #
Bioretention 24
Detention Basin (dry basin) 39
Green Roof 11
Biofilter 
(swales & buffer strips)

82

Infiltration Basin 1
Manufactured Device 78
Media Filter 35
Maintenance Practice 28
Porous Pavement 26
Percolation Trench/Well 11
Retention Pond (wet pond) 65
Wetland Basin 29
Wetland Channel 17
LID (site-scale) 1
Composite System (series) 21
Other 2
Total 470



Where are these data sets?



New Performance Analysis
 Provides a series of interpretive technical 

summaries (see www.bmpdatabase.org) 

 Technical summaries prepared for:

 Solids (TSS)

 Bacteria (not much data)

 Metals

 Nutrients

 Volume Reduction

 Important to consider both WQ and volume 
reduction, particularly for bioretention

 Summaries provide regulatory context, unit 
treatment process information, data 
summaries, conclusions, recommendations, 
statistical summary



Total P (mg/L) for Bioretention



Tabular Summary for TP



BMP Performance: Total P

Benchmark:  0.17 mg/L TP 
proposed CO warm water 
criteria



BMP Performance for Total Nitrogen (mg/L)

Benchmark:  2 mg/L 
TN proposed CO 
warm water criteria



Additional Cumulative Analysis of 
July 2011 BMP Database
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Figure 2-2. Histogram and Cumulative 
Frequency Distribution for BMP Database 

Total P Data in Treated Effluent
Descriptive 

Statistic

In-

flow 

Out-

flow

Mean 0.36 0.27

Median 0.22 0.14

Std. Dev. 0.47 0.64

Minimum 0.002 0.001 

Maximum 8.44 23.10

Count 3651 3661
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Volume Reduction Performance Summary
Practice Level  



Volume Reduction Performance Summary
for “Normally Dry BMPs”

Planning-level estimates only.  These percentages only tell part of the story.

BMP Category #
25th

Percentile Median
75th

Percentile Avg.
Biofilter – Grass 
Strips 16 18% 34% 54% 38%

Biofilter – Grass 
Swales 13 35% 42% 65% 48%

Bioretention 
(w/underdrains) 7 45% 57% 74% 61%

Detention Basins 
–Grass Lined 11 26% 33% 43% 33%





REAL WORLD 
LESSONS

• Constant maintenance 
and calibration required

• Interference from 
animals

• Interference from the 
public 

• Assumed hydrograph 
(for programming) does 
not match actual 
hydrograph



REAL WORLD LESSONS(Cont.)
• Laboratory and employee scheduling  (All storms do 

not occur on Monday morning at 8 am)

• Battery power difficult to maintain at remote locations 

• Trigger conditions too sensitive or not sensitive enough

• Multiple storms occurring before system has had time 
to drain

MAINTENANCE, 

MAINTENANCE, 

MAINTENANCE.



Concluding Remarks
 Proposed Colorado Nutrient Criteria will pose new 

requirements for MS4 permit holders.
 As part of data gap analysis, it would be worthwhile to 

review available  data from throughout the U.S., compare 
Colorado data to these findings—then focus on the real 
data gaps.

 Stormwater BMP performance monitoring in Colorado for 
UDFCD-based designs is important—we think it’s 
worthwhile.

 It’s very important to clearly define sampling plan 
objectives—put the time in right upfront.

 Systematically manage the data so it’s useful for the long-
run.  (BMP Database!)



Questions? 
Jane Clary, CPESC: clary@wrightwater.com
Andrew Earles, Ph.D., P.E., D.WRE, CPESC: 

aearles@wrightwater.com

Wright Water Engineers, Inc.
303-480-1700
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