
REGULATORY ANALYSIS 
OF THE PROPOSED CHANGES TO THE 

 
AMMONIA CRITERIA 

 
Basic Standards and Methodologies for Surface Water 

 
 
This Regulatory Analysis was prepared pursuant to the Water Quality Control Commission’s 
(“Commission’s”) Procedural Rules (Regulation No. 21), subsection 21.3 J.  The information 
upon which the analysis was done came in large part from the discussions and deliberations of 
the Work Group that has been considering alternative approaches to the ammonia criteria since 
February 2004.  Participants in this Work Group are listed in Appendix A. 
 
The Water Quality Control Division (“Division”) has proposed revised ammonia criteria to be 
included in the Basic Standards and Methodologies for Surface Water (Regulation No.31) as 
table values.  As such, they would have no immediate effect on any facility or water body until 
they are adopted as water quality standards for individual water bodies in a basin-specific 
rulemaking hearing.  At that time, the Commission can take site-specific information into 
account before adopting table values as the effective standard on any individual water body.   
 
Commission regulations (see subsection 31.7(b)) allow site-specific standards that differ from 
table values to be established on several grounds.  Ambient quality-based standards may be 
adopted where the Commission finds that natural or irreversible human-induced water quality 
levels are higher than the table values.  Site-specific criteria-based standards may be established 
where a site-specific study concludes that a less restrictive criterion would still be protective of 
the classified uses.  This proposal to revise the ammonia table value criteria does not mean that 
the standards for individual water bodies will all automatically be expressed as table value 
standards. 
 
Nonetheless, this Regulatory Analysis has been conducted with the assumption that the 
Commission will adopt table values for most water bodies.  This regulatory analysis follows the 
format of subsection 21.3.J, with discussions of each of the points in turn.  Appendix A is a 
discussion of the Work Group process, its schedule and participants.   
 
1. A description of the classes of persons who will bear the cost and or benefit 
from the proposed rule. 
 
Classes that will bear the burden:  The class of persons who will bear the cost of the proposed 
new ammonia criteria is the rate payers for a portion of the entities with domestic CDPS 
discharge permits.  Permit holders that discharge ammonia to waters classified as warm-water 
aquatic life will face more stringent limitations on those discharges.  The cost of the rule will be 
borne unequally by this subset of dischargers since individual facility and receiving water 
characteristics will determine the degree of additional necessary treatment. 
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Classes that will bear the benefit:  There are two classes of persons who will accrue the benefit 
from the proposed rule: dischargers to cold water segments and anyone who values a healthy 
aquatic community and clean water.  Although the regulatory analysis provisions focus on 
benefits to people, the Division believes it is worth mentioning that aquatic life communities will 
also benefit from having a healthy habits.  
 

Cold water dischargers:  Rate payers for permit holders that discharge ammonia to waters 
classified as cold-water aquatic life will benefit from the proposed rule.  Permit holders that 
discharge ammonia to waters classified as cold-water aquatic life will face less stringent 
limitations on those discharges and therefore less enforcement liability and less pressure to 
upgrade facilities.  The benefit of less restrictive permit limits will be borne unequally by 
this subset of dischargers since individual facility and receiving water characteristics will 
determine the degree of treatment that is no longer necessary. 
 
Benefits of Clean Water in the Environment:  Benefits will accrue to anyone who values a 
healthy aquatic community and clean water for recreation, and the State as a whole based on 
the amount of income water-related tourism brings into the Sate. 

 
2 To the extent practicable, a description of the probable quantitative and 
qualitative impact of the proposed rule, economic or otherwise, upon the affected 
class. 
 
Discussion of Wastewater Treatment Technology  
 
Before discussing the probable impact of the proposed rule, it may be helpful to provide a 
general summary of wastewater treatment technology and an indication of directions of new 
technology.  In the Waste Water Utility Council’s (“Utility Council’s”) Rebuttal Exhibit 3, Seth 
Terry has a good summary of the nitrogen removal process:   
 

Nitrogen control and removal of BOD [biological oxygen demand] and total suspended solids 
(TSS) are the primary pollutants of concern that can be removed via biological treatment.  In 
order for biological treatment to remove nitrogen from domestic wastes, the treatment process 
must first convert the organic and ammonia nitrogen present in the waste into nitrate in an 
aerobic (i.e. an oxic) environment.  Nitrate can then be converted to nitrogen gas, which leaves 
the system by escaping to the atmosphere in an anoxic (i.e. an oxygen deficient) environment. 

 
Ammonia is converted to nitrate.  Ammonia reduction in order to meet aquatic life standards is 
complicated if nitrate (a constituent limited in order to protect water supply uses) also must be 
limited. 
 
General Types of Municipal Treatment Facilities and Ammonia Removal: 
 

Lagoons (a.k.a. stabilization ponds, facultative lagoons):  Lagoons are shallow earthen 
basins that treat wastewater using natural processes involving both algae and bacteria.   
The bacteria in the aerobic degradation of organic matter use the oxygen released by the 
algae.  Lagoon treatment reduces organic loading and harmful bacteria.  They can have 
odor problems and do not remove much ammonia especially in the winter when cold 
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temperatures reduce the activity of the algae and bacteria.  Lagoons are relatively 
inexpensive to operate but are land intensive and have limited capacity. 
 
Aerated lagoons:  Aerated lagoons consist of stabilization ponds with surface aerators 
(blowers or mixers) to increase the oxygenation.   Solids remain in suspension that 
increases biological activity.  Aerated lagoons can provide seasonal and continuous 
nitrification.  However, these systems can have significant temperature effects with 
winter cooling that reduce the activity of the algae and bacteria.  Aeration adds the capital 
cost for blowers or mixers and the operational cost of energy to run the blowers or mixers 
and more maintenance. 
 
Mechanical Plants:  Mechanical systems utilize a combination of physical, biological, 
and chemical processes to achieve the treatment objectives.  Using essentially natural 
processes within an artificial environment, mechanical treatment technologies use a series 
of tanks, along with pumps, blowers, screens, grinders, and other mechanical 
components, to treat wastewaters. Various types of instrumentation control flow of 
wastewater in the system.  Sequencing batch reactors, oxidation ditches, and extended 
aeration systems are all variations of the activated-sludge process, which is a suspended-
growth system.  The trickling filter solids contact process, in contrast, is an attached-
growth system.  These treatment systems are effective where land is at a premium.1  
Typically mechanical plants are 2 to 5 times as expensive to construct as lagoons, 
however they take up less land.  They require a full-time, trained operator and have 
higher maintenance and energy costs.   

 
New Technology: 
 

Enhanced nitrification in Aerated Lagoons:  A study2 of the Grand County Water and 
Sanitation District, in Winter Park, Colorado in the mid-1990’s showed that enhanced 
winter-time ammonia removal by nitrification was possible by installing fixed film media 
in an aerated lagoon. (Fixed-film media has been characterized as “essentially a nylon 
rope with curlicues, which maximizes the amount of a bacterial population that can grow 
in a wastewater treatment plant”3)  Over the first winter, the treatment cell had a 25% 
increase in nitrification. 
 
Enhanced ammonia removal in mechanical plants:  The Ammonia Recovery Process 
(“ARP”) is a very new technology of recovering nitrogen, in the form of ammonia, from 
various dilute waste streams and converting it into concentrated ammonium sulfate.  The 
ThermoEnergy Biogas System utilizes the new chemisorption-based ARP to recover 
ammonia from anaerobically digested wastes.  The process provides for biogas 
production and significantly reduced nitrogen levels in the treated water discharge.  The 

                                                 
1   Perez, Ernesto, P.E., Technology Transfer Chief  EPA Region IV, Atlanta GA from  
http://www.oas.org/usde/publications/Unit/oea59e/ch25.htm 
2  Richard, Michael 1995, Enhanced Cold Temperature Nitrification in a Municipal Aerated Lagoon Using Ringlace 
Fixed Film Media, presented at the Rocky Mtn American Water Works Association / Water Environment 
Association Annual Conference. available at  http://www.lagoonsonline.com/richard.htm 
3  Clifford Randal, Virginia Tech, http://scholar.lib.vt.edu/vtpubs/spectrum/sp941201/8a.html 
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ARP technology uses reversible chemisorption and double salt crystal precipitation to 
recover and concentrate the ammonia.  The ARP technology was successfully proven in a 
recent large-scale field demonstration at New York City's Oakwood Beach Wastewater 
Treatment Plant, located on Staten Island.  This project was a joint effort with Foster 
Wheeler Environmental Corporation, the Civil Engineering Research Foundation, and 
New York City Department of Environmental Protection.  Independent validated plant 
data show that ARP consistently recovers up to 99.9% of the ammonia from the city's 
centrate waste stream (derived from dewatering of sewage sludge), as ammonium sulfate.  
ARP technology can reduce the nitrogen (ammonia) discharged daily into local bodies of 
water by municipalities, concentrated animal farming operations, and industry.  Recent 
advances to ARP enhance its performance and economic competitiveness in comparison 
to stripping or ammonia destruction technologies.4

 
Discussion of Negative Impact of the Proposed Rule
 
Based on the number of permits:  One way to estimate the probable impact of the proposed 
rule on the Colorado Discharge Permit System (“CDPS”) permit holders, was to examine permit 
files.  Using a random sampling design, 19 domestic individual permits were selected from the 
list of active domestic individual permits and their files were examined.  Since there are 263 
active individual domestic permits, this amounts to sampling just over 7 percent of the permits.  
In addition, 16 general domestic permits were selected at random.  This is approximately 11 
percent of the 136 certifications under the domestic general permits. The following table presents 
the results of this analysis. 
 

Table 1 
Results of Evaluating Selected Permits for Regulatory Analysis 

Proposed Ammonia Table Values 
 Cold Water 

Segments 
Warm 
Water 

Segments 

Unclass. 
Segments 1

Sample size = 35 15 14 6 
Type of POTW Facility:    
     Lagoon 10 7 5 
     Mechanical Plant   5 7 1 
Permits with ammonia limits  7 7 0 
    

Individual Permits 8 9 2 
Facilities with Certifications under a 
Domestic General Permit 

7 5 4 

1  These are generally discharges to ditches 
 

                                                 
4 Fassbender AG, 2001, ThermoEnergy Ammonia Recovery Process for Municipal and Agricultural Wastes abstract 
at: http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12805891&dopt=Abstract 
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The results of this analysis show that approximately 43 percent of the sampled permits discharge 
treated domestic wastewater to segments classified cold-water aquatic life.  This is the class of 
permits that could see a relaxation of effluent limits.  Additionally, the facilities that discharge to 
unclassified waters and those covered through certification under any of the general domestic 
permits presently have no ammonia limits.  That equates to 18 facilities or 51 % of the sampled 
permits and certifications.  These facilities would see no change to their limits.   
 
Facilities with individual permits that discharge to warm water segments (9 facilities out of 19 
domestic individual permits) would probably see more stringent effluent limits. 
 
Based on Population Estimates:  Another way to estimate the probable impact of the proposed 
rule is to examine the population that might be affected.  Using Geographic Information System 
techniques, the US Census tract centroids (year 2000 census population data) was linked to 
elevation.  Assuming that 5500 ft is an appropriate dividing line between cold and warm water 
segments, the population in Colorado at or above 5500 ft is approximately 1,894,800 (44%) and 
the population below 5500 ft is 2,406,400 (56%).  From this perspective, more people could see 
utility rate increases to pay for increased treatment, than would see no increase because their 
wastewater treatment plant discharges to a cold-water segment. 
 
Costs of Facility Upgrades: Table 2 is a compilation of facility upgrade costs in the 
intermountain region.  These costs only include capital costs (e.g. concrete, pipes and pumps).  
No estimates were included for increased operations and maintenance, which in some 
circumstances can be substantial.  For instance, when changing from a lagoon to a mechanical 
plant, significantly more resources are needed to employ full time operators as well as 
capitalizing the increased power demands. 
 
Table 2 show capital costs per gallon design capacity (total capital cost divided by the design 
flow rate of the facility) and an amortized, per household cost, assuming a loan at 3.5 % from the 
State Revolving Fund and a 20-year repayment schedule. 
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Table 2 
Capital Costs of Waste Water Facility Upgrade for Additional Ammonia Removal 

Facility Name & Design 
Capacity  (estimated # 
households served 1 ) 

Type of Upgrade Capital Cost  
Capital Cost 
per design 

gallon 

Estimated Cost 
per year, per 
household4,5

Source of Cost 
Information 

New Nitrifying MBBR2 Basins 
 
New pre-denitrifying MBBR basins 

$6.5 million 
 
$2.1 million 

$ 0.93 
 

$ 0.30 

Cheyenne WY, Crow Creek 
WWTP  7.0 mgd 
 
 
 
Cheyenne WY, Dry Creek 
WWTP 
10.5 mgd 
 
Total Cheyenne: 
(17,670 households) 

 
1 new and 1 converted activated 
sludge basin 
 
New pre-denitrifying phosphorus 
control basins. 

 
$7.9 million 
 
 
$1.7 million 
 
 
$18.2 million 

 
$ 0.75 

 
 

$ 0.16 
 
 

$ 2.14 

 
 
 
 
 
 
 
 
 
 

$71.68 

Mark Maxwell, via email 
from Todd Dahlbert, 
Colorado Springs 
 

New Nitrifying MBBR Basins for full 
nitrification and partial 
denitrification3  
 

$6.0 million $ 1.50 $41.76 
Mark Maxwell, via email 
from Todd Dahlbert, 
Colorado Springs 

South Adams County, CO  
4.0 mgd (could be 5.5 mgd, 
depending on operation) 
 
 
(10,000 households) 

upgrade to mechanical biological 
treatment  

$14.0 million $ 3.50 $97.43 
Waste Water Utility Council 
Rebuttal Statement 

estimated cost of conversion from 
aerated lagoon system to activated 
sludge system 

$ 3-5 million 
$ 10.00 to 
$ 16.70 

$90.38 to 
150.64 

Grand County Water and 
Sanitation District C0   
0.3 mgd 
 
 
(2,310 households) 

estimated cost to use Ringlace 
fixed film media 

$ 50,000 $ 0.017 $1.51 

Michael Richard ,1995, 
Enhanced Cold 
Temperature Nitrification in 
a Municipal Aerated 
Lagoon Using Ringlace 
Fixed Film Media  

Metro District 
160 mgd 
 
(500,000 households) 

Improvements to the Central 
Treatment Plant 

$168.0 million 
 

$ 0.95 $23.38 
Metro’s Prehearing 
Statement. 
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Table 2 
Capital Costs of Waste Water Facility Upgrade for Additional Ammonia Removal 

Facility Name & Design 
Capacity  (estimated # 
households served 1 ) 

Type of Upgrade Capital Cost  
Capital Cost 
per design 

gallon 

Estimated Cost 
per year, per 
household4,5

Source of Cost 
Information 

Tri-Lakes WWTP, 
Monument CO, 4.6 mgd 
 
(4,655 households) 

$9.02 million6 $134.85 

Pueblo West WWTP, CO, 
1.8 mgd 
 
(5,726 households) 

$3.53 million6  
 

$42.90 

Windsor WWTP CO 1.5 
mgd 
 
(4,730 households) 

$2.94 million6

 
$43.26 

Niwot WWTP, CO  
1.1 mgd 
 
(1,601 households) 

$2.16 million6

 
$93.89 

DuBois WWTP, WY  0.37 
mgd 
 
(320 households) 

Single Basin Nitrogen Removal 
(construction of additional facilities 
at lagoons in order to remove 
ammonia) 

$0.73 million 6

$ 1.96 

$158.76 

WWUC’s Rebuttal Exhibit 
3, RTW Engineering White 
Paper, “Attaining Cost 
Savings by Employing 
Simultaneous Nitrification-
Denitrification for Single 
Basin Nitrogen Removal. 

1   Current estimated cumber of households, either obtained from the facility, or by dividing the population served by 3; does not include any growth allowance. 
2   Moving Bed Biofilm Reactor 
3   May be necessary to meet nitrate limit, not ammonia limit 
5  This does not account for any growth in the service area in the next 20 years 
6   Capital cost estimated from design capacity and average dollar per design capacity value provided in WWUC Rebuttal 
4  Assumes a loan through Division SRF at 3.5% interest, for 20 yrs.  SRF loan rate is generally 80% of the market rate.  They can be flexible and “back load” loans to account for 
expected growth.  They can also extend the loan 20 years (to 22 years) if significant construction is required.  
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Discussion of Positive Impact of the Proposed Rule
 
Benefit of standards on cold-water dischargers:  As displayed in Table 1 above, the Division 
analysis of 35 permits showed that 43 percent discharge to cold water segments. In addition, 
probably only 44 percent of Colorado’s population discharges its waste to cold water segments. 
 
Benefit of Standards on Aquatic life:  Aquatic organisms and the portion of the economy 
dependent on healthy aquatic communities will experience the most direct benefit of the rule.  

 
Benefits to People of Standards that Protect Aquatic Life   The portion of the economy 
dependent on healthy aquatic communities will experience the most direct benefit of the rule.  
Fishing consistently ranks top in participation among outdoor sports.  According to the US Fish 
and Wildlife Service, 44 million people over the age of six went fishing in 2001, meaning that 
nearly one in every five Americans is an angler.  According to the American Sport Fishing 
Association, Colorado had 915,077 anglers and 9,267,000 fishing days in 20015.  A slightly 
lower estimate is available from the Colorado Division of Wildlife (“CDOW”) for 2002, a 
drought year.  For 2002, a CDOW study of economic impacts of hunting, fishing and wildlife 
watching,6 estimated that the total fishing activity days for residents and non-residents totaled 
8,054,000 days.  The conclusion was that the total impact of recreational fishing in Colorado is 
$820 million per year (2002 dollars), and almost 11,000 jobs.   Table 3 provides some of the 
details about this conclusion.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

There are also indirect benefit s of having healthy aquatic ecosystems.  The same CDOW study 
estimated the economic impacts of wildlife watching.  Watchable wildlife is at least to some 
degree dependent on the aquatic communities (e.g. blue heron depend on fish, warblers and other 
song birds depend on aquatic insects, beavers live in streams).  CDOW estimates that wildlife 
watching had a total of $940 million economic impact in 2002.  

 
                                                 
5  http:/www.asafishing.org/asa/statistics/participation/freshwater_overview.html 
6  “The Economic Impacts of Hunting Fishing and Wildlife Watching in Colorado”, prepared for Colorado Division of Wildlife 
by BBC Research Consulting, October 31.2004  http://wildlife.state.co.us/about/economic_impact/Report.pdf

Table 3 
Economic Impacts of Fishing in 2002 a

(in 2004 dollars) 
 Resident Anglers Non-Resident Anglers 
Fishing Activity Days 5,630,000 2,424,000 
Direct Expenditure per day $ 17.80 $ 141.00 
Total Trip Expenditure $ 307,800,000 $ 150,900,000 
Secondary Expenditures b $ 362,100,000 
Total $ 820,800,000 
a  From CDOW’s study entitled The Economic Impacts of Hunting, Fishing and Wildlife Watching in 
Colorado 

b  Secondary expenditures reflecting the re-spending of hunting and fishing dollars within Colorado are 
estimated using IMPLAN input-output model originally developed by the U.S. Forest Service. 
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The indirect benefits of clean water in the environment will be experienced by the people of 
Colorado and perhaps even farther afield.  Aquatic communities, water supply, agricultural use 
and direct recreational use is only part of the “benefit.”  Many individuals who may never fish or 
boat, still receive some benefits from just knowing that free flowing rivers exist or that salmon 
migrations will continue as part of the cycle of life in that region7.  This type of benefit is called 
“existence benefit”.  Dr. John Loomis of Colorado State University states, “Recent empirical 
analyses suggest that for many natural resources such as protection of salmon in the Pacific 
Northwest, the benefits extend nationally to nearly 10 million households.”  

 
Environmental economists use several tools/methods to quantify the value people place on clean 
water in the environment.  One of these methods is a travel-cost survey that analyzes individual 
trip-taking behavior to water bodies.  Another is the contingent valuation method that uses 
“structured conversations” to determine factors like “willingness to pay.”   

 
North Carolina:  In a travel-cost study, a researcher in North Carolina found that people 
are willing to pay additional money, in the form of increased travel expenses, in order to 
enjoy higher levels of water quality.8  He further found that North Carolina residents’ 
annual benefits from reduced nutrient pollution in the Neuse River basin would be 
approximately $11.9 million per year.  Clearly, in North Carolina, people value clean water. 
 
Colorado:  A study closer to home was conducted regarding the South Platte River between 
Kersey and Fort Morgan9 wherein the researchers used the continent valuation method to 
estimate the nearby population’s willingness to pay (“WTP”) for expanded “ecosystem 
services” of the a corridor (5 miles on either side of the river for 45 miles).  Ecosystem 
services included: water purification, erosion control, habitat provision for fish and wildlife, 
recreation and wastewater dilution.  The WTP study estimated that the benefit ranged from a 
$29 million to $79 million annually for all the households living along the South Platte 
River, depending on the degree of conservatism of the assumptions.  It seems that 
Coloradoans, as well as North Carolinians value clean water. 
 
California:  A statewide study in California using contingent valuation methods estimated 
that Californians as a whole were willing to pay $15.46 / month (which aggregate to about 
$2.24 billion per year) to remove impairments to water quality from all California water 
bodies.10

 

 
7 Sanders et al 1990 and Olsen et al 1991 as cited in Dr John Loomis, Economic Values of Instream Flows in the 
West:  From the Platte River to the Pacific Northwest, Environmental Economics, 2000 
8 Phaneauf, Daniel, “A Random Utility Model of TMDLs:  Estimating the Benefits of Watershed Based Ambient 
Water Quality Improvements”, NCSU Department of Agriculture and Resource Economics working paper, 2001. 
9 This research is summarized as a case study in “Values of Instream Flows in the West: From the Platte River to the 
Pacific Northwest, Environmental Economic, 2000 by Dr. John Loomis, Department of Agricultural and Resource 
Economics, Colorado State University. 
10 Larson M. and Daniel K. Lew, 2001, Clean Water in California: What is it Worth?  Dept of Agricultural and 
Resource Economics, University of California at Davis. 
http://www.agecon.ucdavis.edu/uploads/update_articles/summer2001_2.pdf
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Nationwide: A recent national poll by Luntz Research and Penn, Shoen & Berland 
Associates11 found that eight in 10 Americans believe that clean and safe water is a national 
issue that deserves federal investment.  By 67 percent to 26 percent, Americans prefer 
spending to guarantee clean and safe water over tax cuts. 
 

And finally, the high quality living environment is an important part of a vibrant economy.  As 
discussed in the paper “Economic Well-being and Environmental Protection in the Pacific 
Northwest,”(Powers, 1996)12:  
  

The most obvious benefits [of environmental protection] are the improvements in 
the living environment.  As discussed earlier, the higher quality living environments 
in the PNW have been one of the driving forces behind its economic vitality.  
Because people care where they live, and because businesses care where people 
choose to live, environmental quality has a positive impact on the local economy.  
Put negatively, degraded environments are associated with lower incomes and 
depressed economic conditions. 

 
3. The probable costs to the Commission, the Division, or any other state 
agency of the implementation and enforcement of the proposed rule and any 
anticipated effect on state revenues. 
 
There could be an increased cost to the Commission caused by the proposed rules.  This increase 
may occur as the table values are considered for adoption for individual segment standards.  Site-
specific standards hearings do place an increased burden on the Commission.  
 
There will be an increased cost to the Division of implementing the proposed rule.  Initially, the 
cost will occur as the table values are considered for adoption for individual segment standards.  
Site-specific standards hearings do place an increased burden on the Division, whether or not 
they fall in the regular cycle of triennial reviews.  Once the new standards are effective for 
individual water bodies the cost will shift to implementation in permits.  Since AMMTOX is so 
similar to the model used to develop permit limits with the current standards, little 
implementation cost will arise from the shift in models.  There will probably be an increased 
need for more complexity in ammonia limits including developing monthly limits and 
compliance schedules.  There will also be an increased need for facility specific involvement of 
the Technical Services Unit and Financial Assistance Program as more plants need to fine tune 
their operations and seek Revolving Loan funds for facility upgrades.  To the degree that 
eventual compliance with the standards is a problem, the Division’s Compliance Assurance Unit 
may also see increased involvement.  This would be offset to some degree by any reduction in 
compliance problems for dischargers to cold-water segments. 
 
There will likely be some additional cost to the Division, as yet unquantified, associated with 
preparation of Total maximum Daily Loads (“TMDLs”).  TMDLs are prepared for waters, which 

 
11 Environment News Service (ENS) 2004, as posted on the Water Infrastructure Network website.   
http://win-water.org/win_news/030705article.html
12 Powers, TM, 1996. “Economic Well-being and Environmental Protection in the Pacific Northwest: A Consensus 
Report by Pacific Northwest Economists,” available on the web at http://www.uidaho.edu/~joelh/PNWEcon/pnwconse.htm
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do not attain assigned water quality standards.  The Division expects that some water, which will 
ultimately be assigned the proposed table values, will exceed those standards and TMDLs may 
be required.  (Indeed, warm water segments have been listed as impaired because of non-
attainment of the current more lenient ammonia standards.)  At the present time the Division 
lacks adequate information to estimate the resource needs associated with possible workload. 
 
There may be a cost to the Division of Wildlife and Department of Corrections and any other 
state agency that holds CDPS discharge permits, if their discharge is in a class that would 
experience more stringent effluent limits. 
 
The Division does not believe that there will be any impact on state revenue. 
 
4. A comparison of the probable costs and benefits of the proposed rule to the 
probable costs and benefits of inaction. 
 
“Inaction” in this regulatory analysis is taken to mean that the current ammonia table values 
would continue to apply.  If the Commission were to take no action, there is a possibility that 
EPA could make a finding under section 303(c)(4)(b) of the Clean Water Act, that the ammonia 
criteria does not meet the requirement of the clean to protect uses.  In that case, EPA could then 
proceed with promulgation of a federal ammonia standard in Colorado. 
 
Probable costs of inaction:  Costs of inaction could be: 

• Permit holders that discharge ammonia to waters classified as cold-water aquatic life 
would continue to face more stringent limitations and therefore more enforcement 
liability and more pressure to upgrade facilities. 

• The aquatic community in warm water segments would continue to experience more 
ammonia than EPA has decided is appropriate for those temperatures and pHs. 

 
Probable benefit of inaction:  Benefits of inaction could be: 

• Permit holders that discharge ammonia to waters classified as warm-water aquatic life 
would not have to make costly facility upgrades to assure attainment of more stringent 
effluent limitations. 

 
5. A determination of whether there are less costly methods or less intrusive 
methods for achieving the purpose of the proposed rule 
 
As discussed below, the Work Group considered other methods.  However, the proposed rule 
was felt to be the most equitable for dischargers. 
 
6. A description of any alternative methods for achieving the purpose of the 
proposed rule that were seriously considered by the Commission or petitioner 
and the reasons the alternative methods were rejected in favor of the proposed 
rule 
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The Work Group began its discussion of ammonia criteria soon after the 1999 Update was 
published, before the 2000 Basic Standards hearing.  At that time, the consensus, supported by 
the Division, was that the Division and the Stakeholders had not had an adequate time to 
evaluate the 1999 Update or to consider alternatives.  EPA did not object to delaying 
consideration of revised ammonia table values until the 2005 rulemaking hearing. 
 
Soon after the 2000 rulemaking hearing, the Water Quality Forum created a Work Group to 
consider the ammonia criteria.  Tad Foster chaired this work group.  Meeting summaries of the 
two meeting held by this work group and a copy of the attendance list from the 8/22/00 meeting 
are attached as Appendix B.  That Work Group held no further meetings after November 13, 
2000.   
 
In June of 2003, the Division received a letter from the Utility Council informing us that the 
Utility Council had retained Chadwick Ecological to undertake a review of EPA’s 1999 
Ammonia Criteria.  This was to be a preliminary step to assess whether the Utility Council might 
propose alternative Colorado-specific criteria at the 2005 Basic Standards hearing.   A copy of 
this letter is also included in Appendix B.  This topic also received a small amount of discussion 
at the Commission Retreat in Woodland Park in June of 2003.   
 
In October 2003, the Commission held the Issues Scoping Hearing for the Basic Standards.  The 
Division’s memo of September 26, 2003 for that hearing, identified that the ammonia needed to 
be revised in light of the new work published by EPA (the 1999 Update).  The Division’s letter 
can be found on the Commission’s website13.  The Utility Council also submitted a letter in for 
that proceeding14, identified ammonia as an issue and outlined the scope of work of the 
Chadwick ammonia criteria review.  The letter states that the Utility Council intended to “share 
the results of this review with the Commission” at the next hearing.  
 
The Basic Standards Work Group began to meet shortly after the Scoping hearing.  Discussions 
regarding the ammonia criteria were initiated on February 23, 2004.  Quoting from the meeting 
summary15: 
 

Steve Canton provided an overview of his work reviewing the new EPA criteria on behalf of the 
Colorado Wastewater Utility Council. While Mr. Canton’s technical review of the criteria is 
ongoing, the initial review suggests the acute and chronic equations are generally representative; 
however, the equations could be “tweaked” with the addition of new data and the removal of a 
few bad data points. His review is expected to be complete by mid-2004. 

and  
The Division suggested that this issue be discussed further at a work group meeting in 
September when the final results of the Canton technical review should be available. It is 
also expected that the Wastewater Utility Council may be prepared to suggest any 
modifications to the criteria it believes are appropriate for Colorado. 
 

The Utility Council’s review of the 1999 Update and its alternative ammonia criteria is included 
in Basic Standards hearing record as WQCD Exhibit 12 
                                                 
13 http://www.cdphe.state.co.us/op/wqcc/WQClassandStandards/Reg31/Reg31WQCDcomments.pdf 
14 http://www.cdphe.state.co.us/op/wqcc/WQClassandStandards/Reg31/Reg31WWUCcomments.pdf 
15 http://www.cwqf.org/Workgroups/Basic%20Standards%20Triennial%20Review/2004Feb23.htm 
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Follow-up discussions were held on September 10, 200416 :  

Ammonia: Steve Canton presented a PowerPoint presentation regarding the Chadwick 
Ecological Consultants’ review of EPA's 1999 Ammonia Criteria for the Colorado 
Wastewater Utility Council. A copy of the presentation will be posted on the WQF web 
site.  

Pat Nelson questioned the impact on the EPA criteria if the unionid data were included. 
Steve Canton responded that it would drive down EPA's "without salmonid" criteria, but 
would not affect the "salmonid present" criteria because it is based on a single rainbow 
trout data point. 

Sarah Johnson pointed out that if Colorado adopted Colorado-specific ammonia 
equations it would require development of a Colorado-specific AmTox model to calculate 
permit limits. 

Nancy Keller expressed concern with adopting EPA's 1999 criteria now, which would 
result in a need for new treatment facilities for POTWs discharging to warm water 
streams, and then modifying those facilities a second time if the EPA criteria is modified 
to reflect the new unionid data. 

Steve Canton did discuss the historic information concerning the presence of unionids in 
Colorado. There is very limited data on the presence of unionids indicating they are 
present in some reservoirs and some small tributaries in the South Platte and Arkansas 
basins.  

EPA commented that, as they stated in their comments at the Issues Scoping Hearing, 
they feel strongly that some adjustment needs to be made to Colorado's ammonia TVS. 
For warm water in particular, it is EPA's position that Colorado's current standards are not 
protective. EPA is currently reviewing the Chadwick report and they were not prepared to 
comment on whether or not Colorado-specific ammonia criteria based on the Chadwick 
approach would be approved if adopted. Dave Moon is hoping to set up a discussion with 
Bob McConnell and EPA Headquarters staff in the very near future. 

Both the Division and EPA will report back on their internal discussions and plan for 
moving forward on ammonia at the September 27 work group meeting. Further 
discussion of the issue will be scheduled based on the September 27 reports. 

 
The Division prepared a memo summarizing its analysis of the Utility Council’s alternative 
ammonia criteria.  This memo is included in Basic Standards hearing record as WQCD Exhibit 
13, and was discussed at the October 18, 2004 work group meeting.   EPA’s review of the 
alternative ammonia criteria is included as WQCD Exhibit 14.  The conclusion of the Division’s 
analysis is that the Utility Council’s alternative criteria would be protective of Colorado’s 
aquatic life, but would result in more stringent ammonia limits in permits than the 1999 Update.  
This would be particularly true in the winter months when biological treatment is the least 
efficient.  The Division stated that it would be proceeding with proposing that the Commission 
adopt ammonia criteria consistent with the 1999 Update.   
 
In November 2004, the Commission held the Issues Formulation Hearing for the Basic 
Standards.  The Division’s memo of October 27, 2004 for that hearing, identified that the 

                                                 
16 http://www.cwqf.org/Workgroups/Basic%20Standards%20Triennial%20Review/2004Sept10.htm 
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Division’s plan was to propose the 1999 Update as new ammonia criteria.  The Division’s letter 
can also be found on the Commission’s website17.  The Utility Council also submitted a letter in 
for that proceeding18.  In that letter, only concerns with the revisions to the temperature criteria 
and MCL/MCLG conflict for human-health based criteria are identified.  No mention was made 
of the ammonia criteria.  
 
Discussions in the later work group meetings centered on for which months protection of early 
life stages would be appropriate.   
 
Summary:  The work group, the Division, and EPA seriously considered alternative ammonia 
criteria developed by the Utility Council,  This alternative method was not selected because it 
would have resulted in more restrictive permit limits that in turn would have resulted in higher 
treatment costs for dischargers.  
 

                                                 
17 Division’s memo of September 26, 2003 for this hearing, identified that the ammonia needed to be revised in light 
of the new work published by EPA (the 1999 Update)..The Division’s letter can be found on the Commission’s 
website 
18 http://www.cdphe.state.co.us/op/wqcc/WQClassandStandards/Reg31/commentsCWWUC31.pdf 
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