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It is our responsibility to 
provide safe, clean 
drinking water to our 
customers. 
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Safe Drinking Water Act

 Originally passed in 1974 to protect public 
health.

 Amendments in 1986 and 1996 require many 
actions to protect drinking water and its 
sources.
 1996 amendments greatly enhanced the existing 

law by recognizing source water protection



Safe Drinking Water Act

 16 separate "rules" and one secondary rule set.
 119 different parameters that we have to analyze for

and demonstrate compliance with, some on a
continuously-measured basis.

 Treatment optimization to fix one problem often causes
problems elsewhere in the system

 Non-compliance with any one of these parameters
constitutes a reportable violation of the Safe Drinking
Water Act requiring us to notify the Public.



AWWA Draft Policy Statement

 The quality of existing and all potential 
sources of drinking water supply shall be 
actively and aggressively protected, 
enhanced and maintained.

 When public drinking water supply is among 
multiple uses for a single water source, the 
public water supply use should be of the 
highest priority.



Regulations = Rules

 2005 - Long Term 2 Enhanced Surface Water 
Treatment Rule 

 2005 - Stage 2 Disinfectants and Disinfection 
Byproducts Rule 

 1998 - Stage 1 Disinfectants and Disinfection 
Byproducts Rule 

 1998 - Interim Enhanced Surface Water Treatment 
Rule 

 1989 - Surface Water Treatment Rule 
 1989 - Total Coliform Rule 
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Disinfection By-products

 Recent estimates put the number of 
individual DBP compounds between 600-700.

 We are regulated on 11 of these.
 We are required to sample for a number of 

other DBPs 
 Efforts to reduce some DBPs may cause an 

increase in other DBPs







High Chla is Problematic

 Disinfection By-Products
 Total Organic Carbon
 Arsenic

 Taste and Odor

R2 = 0.81
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Clean Water Act

 Just as old as the SDWA
 Basic standards
 Designated uses
 Table Value standards



Designated Uses



Considerations in Assigning 
Classifications

 31.6(1)(e) Classifications should be for the 
highest water quality attainable.



Necessity of proposed 
changes

 Need to protect most sensitive use
 Nutrient criteria based on optimizing 

productivity for aquatic life would not be 
protective of drinking water use



Domestic Water Supply

 31.13(1)(d) These surface waters are suitable or 
intended to become suitable for potable water 
supplies. After receiving standard treatment 
(defined as coagulation, flocculation, 
sedimentation, filtration, and disinfection with 
chlorine or its equivalent) these waters will meet 
Colorado drinking water regulations and any 
revisions, amendments, or supplements thereto.



Free Froms

 31.11(1)(a)(iii): 
 Produce color, odor, or other conditions in such a 

degree as to create a nuisance or harm existing 
beneficial uses or impart any undesirable taste to 
significant edible aquatic species or to the water;



Table Value Standards

 Arsenic
 Nitrate
 Organic MCLs



Source Water Protection

 It is more effective to protect the source 
water than to add treatment

 Stage 1 DBP rule requires enhanced 
treatment when source water TOC is greater 
than 2 mg/L. 



TMDLs and Drinking Water 
Utilities

 WRF and WERF, 2005, 91049F
 Experts workshop
 Explore links between CWA and SDWA
 Relationship to TMDL program



WQ standards vs. MCLs

 SDWA regs focus on finished water
 CWA focuses on surface water
 “Allowable values established for these two 

sets of regulations are often completely 
different because they have very different 
goals and protect different resources that 
may be at risk”

91049F



91049F



91049F



Cont.

“Water utilities have always considered the 
source water concentration from the 
perspective of what must be done to bring 
them under the MCLs.” 

91049F



Cont.

“Reducing nutrient loads through TMDLs can 
reduce risks by reducing natural organic 
matter (NOM), precursors to disinfection by-
products that can be carcinogenic. Hence 
reducing nutrients can reduce NOM, which 
can reduce cancer risks.”

91049F



Designated Water Supply Use

 “CWA is effective in addressing “fishable and 
swimmable” uses for our waters, but 
protecting safe drinking water, although a 
bonafide use, is not adequately addressed.” 

 “Waters need to be designated “protected for 
drinking water” …that serve to protect this 
use.”

91049F



Drinking Water Standards for Source 
Water

“Participants did not feel the CWA water quality 
criteria were adequately comprehensive and 
specific to address drinking water needs.”

91049F



Limiting P has benefits from water 
treatment perspective

 Limiting Phosphorus results in 
 limiting algal growth results in 
 limiting disinfection byproduct 

precursers, 
 which limits formation of disinfection 

byproducts



http://n-steps.tetratech-ffx.com/







Findings from DW Use Studies

 NY Study (2008)
 Quantified Chla Needed to Stay Within 

Regulatory Limits
 Concluded TTHM Regulation Most Stringent
 Found Chla of 4-5 ug/L to be Protective of 

Use



Protect our Water Supplies
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Use Clean Water Act to protect the 
use

 Drinking water is a classified use
 Fishable and swimmable, but what about 

treatable and drinkable?



Significance of eutrophication in water 
supply reservoirs; Walker 1983 AWWA

 “Watershed management for control or reduction of 
phosphorus export is a potentially significant and 
cost-effective means of dealing with organics-related 
problems.”

 “THMs generally constitute only a fraction (typically 
about 20 percent) of total organohalogens that are 
formed when chlorine reacts with natural organic 
compounds. The remaining, generally nonvolatile 
compounds are still poorly identified and may 
contain compounds that are more hazardous than 
THMs.”



Impacts of Major Point and Non-Point 
Sources on Raw Water Treatability

 AWWARF 2003 90959F
 Source water protection measures that 

decrease concentrations of DBP precursors, 
pathogens, and pesticides in source waters 
have public health benefits that are not 
adequately expressed in strict economic 
terms.



EPA Technical Guidance for Lakes and 
Reservoirs (2000)

 Recognizes there are different categories of 
lakes and reservoirs

 Grumbles memo (2007) strongly 
recommends that States adopt numeric 
nutrient criteria for their priority waters (such 
as drinking water) first.



High Quality Water Supply 
Study

 Reservoirs are different than flowing water
 Many of our reservoirs used for drinking 

water supply already have good quality water 
that we should protect

 Develop nutrient criteria protective of that use
 Collecting samples this summer
 Looking for correlations



Water Treatment Costs

AWWA Journal March 
2010



Annualized Costs

AWWA Journal March 
2010



Balance the issues

Nutrient Removal at 
the Wastewater 
Treatment Plants

Precursor Removal 
at the Water 
Treatment Plants

Watershed 
Approach 
to Nutrient 
Criteria



It is our responsibility to 
provide safe, clean 
drinking water to our 
customers. 


