
 
 

 
 

LOWER GALVESTON BAY: 
A Case Study of Coastal Wetlands at Risk from the Proposed Definition of WOTUS 
 
 

 
 Bayou Vista near Galveston Bay 

 
The Lower Galveston Bay watershed comprises a complex network of interconnected waters,            
including over 2500 miles of bayous, 120,000 acres of wetlands, and countless streams and other               
waters. Among the wetlands covered by the definition are a class of wetlands known by several                
different names: Texas coastal prairie wetlands, pimple mounds, coastal prairie pothole wetlands,            
marsh wetlands, and palustrine wetlands (referred to here as Texas coastal prairie wetlands).             
These wetlands contribute flow to and therefore impact the quality of downstream waters             
including Lower Galveston Bay. The protection of these wetlands directly affects the long-term             
health of Galveston Bay and the waters feeding into it. By limiting wetlands only to those either                 
abutting or with a direct surface connection to a covered water, the revised definition could exclude                
a significant proportion of wetlands with hydrological and chemical connections to covered waters.  
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Coastal Prairie Wetlands:  

 
The Texas coastal prairie wetlands,     
which “were formed thousands of years      
ago by ancient rivers and bayous and       
once occupied almost a third of the       
landscape around Galveston Bay,” are     
found “[a]long the Gulf of Mexico from       
western Louisiana to south Texas” and      
“occur as a mosaic of depressions,      
ridges, swales, intermound flats, and     
mima mounds.”1 These wetlands serve     
as “the headwaters for virtually all of the        
water bodies feeding into Galveston     
Bay”2 and therefore “are a critical part       
of the aquatic integrity of our regional       
bayous and bays” that constitute     
navigable waters.3  

                                 Texas coastal prairie in Katy, Texas.   
 

Research repeatedly has confirmed that these wetlands, regarded by the Corps’ Galveston District             
as geographically isolated, “are not isolated” due to their hydrological connectivity.4 Over the last              
ten years, additional scientific research repeatedly has confirmed the connectivity of Texas coastal             
prairie wetlands complexes to navigable waters in this region.5 The benefits of these wetlands              
include stormwater retention, protecting coastal areas and shorelines by weakening the force of             
storms, decreasing flooding in other ways, cleansing water before it reaches navigable waters,             
replenishing groundwater supplies, reducing erosion, providing habitats for wildlife such as           
migratory birds, providing places for recreation, and offering an intangible sense of beauty and              
place in our culture.6  
  

Hydrological and Chemical Connectivity  
 
Studies demonstrate the extensive hydrological connectivity between Texas coastal prairie          
wetlands surrounding coastal jurisdictional waterways.7 Much of the surface runoff entering the            
navigable Galveston Bay and other nearby waters likely passes through coastal prairie wetlands.8             
The Texas coastal prairie wetlands act as strong sinks for nitrogen and phosphorus, by reducing               
incoming inorganic nitrogen by approximately 98%, and inorganic phosphorus by 92%.9 This            
provides a substantial reduction of the pollution of runoff waters that ultimately enter the              
Galveston Bay estuary.  
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Threats to Coastal Prairie Wetlands: 
 

18 
 
Despite the indisputable benefits Texas coastal prairie wetlands offer to navigable waters and             
neighboring communities in the region, they historically have not received adequate protection            
within the Corps’ Galveston District. As a result, Texas coastal prairie wetlands have been              
permanently lost to rapid commercial and residential development. The Galveston District has            
effectively exempted from regulatory jurisdiction almost all regional wetlands outside of FEMA’s            
100-year floodplain.19 Not coincidentally, it has been estimated that more than 80% of wetlands lost               
regionally to development in the past 25 years were outside the 100-year floodplain.20 These              
figures underestimate the full extent of wetlands loss regionally; the actual number of acres lost               
may be much higher.21 Researchers identified a full 50-75% more wetlands lost than those              
identified by the U.S. Fish & Wildlife’s National Wetland Inventory.22  
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Texas coastal prairie wetlands “continue to be lost at a rate that is higher than any other wetland                  
class in the Houston-Galveston region.”23 Without a broad definition of “waters of the United              
States,” the region will lose at least 100,000 more acres of wetlands to development in the next four                  
decades.24 Continuing losses “will very likely have grave implications for the long-term health of the               
Galveston Bay System,” which will lose its “principal means of cleaning the polluted runoff that               
enters the bay.”25  
 
Barriers to State Regulation:  
 
Relegating regulation exclusively to the states would result in dirtier water across Texas. The State               
of Texas routinely under-enforces the Clean Water Act. In Harris County alone, the EPA’s publicly               
available data show that 144 entities in the Houston area were out of compliance with the Clean                 
Water Act during at least six of the last 12 quarters.26 Of those 144, only 25 faced a formal                   
enforcement action. And of the 10 facilities out of compliance during every quarter in the last 12                 
quarters, four have not been the subject of any enforcement action, formal or informal, for their                
continuing violations.  
 
The state’s pattern of under-enforcement allows these pervasive polluters to create large, costly             
disasters that wreak even greater havoc on area waters and local communities. For example,              
Intercontinental Terminals Company (ITC) in Deer Park, Texas recently gained media attention            
when a massive fire at its Deer Park chemical storage facility polluted local air and water. ITC                 
repeatedly violated federal environmental laws, including the Clean Water Act.27 In 2018, ITC             
discharged cyanide into Tucker Creek, an impaired water along the Houston Ship Channel, eight              
times above the levels set by its state-issued permits — once as much as 1,138 percent above                 
permitted limits.28 According to EPA data, at its Deer Park facility alone, the company violated the                
federal Clean Water Act six of the last 12 quarters.29  
 
Localities like the City of Houston or Harris County would have difficulty implementing wetlands              
protections in the absence of regulation by the state; the state regularly preempts local efforts to                
impose regulations that are more stringent than state regulations.30 The State of Texas, moreover,              
does not have a stand-alone citizen suit provision that would allow individuals and organizations to               
file lawsuits relating to violations of state water protection laws. Maintaining protection at the              
federal level, therefore, is crucial to maximizing compliance with water quality standards. 
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Boulder Creek: 
A Case Study of Streams, Canals, Ditches and Reservoirs that Could Lose            

Protection under the Proposed WOTUS Definition 
 
Boulder Creek is a mountain stream in Colorado along the front range of the Rocky               
Mountains. The creek forms under Arapahoe Glacier along the continental divide above            
13,500 feet of elevation and flows down mountain canyons, through the city of Boulder and               
across the plains before joining with the St. Vrain, South Platte, Platte, Missouri and              
Mississippi rivers and exiting into the Gulf of Mexico. 
 

Arapahoe Glacier ProTrails.com         Boulder Falls ProTrails.com                   Boulder Canyon ProTrails.com 

 
The creek travels 31.4 miles, drops over 8,600 feet in elevation and encompasses a              
watershed of over 447 square miles in Hydrologic Unit Codes 101900050401,           
101900050402, 101900050403, 101900050404, 101900050405, 101900050406,     
101900050501, 101900050502, 101900050503, 101900050504, 101900050601,     
101900050602, 101900050603, 101900050604, 101900050605, 101900050705. 
 
In its journey to the sea the waters of Boulder Creek touch eleven states including               
Colorado, Nebraska, Iowa, Kansas, Missouri, Illinois, Kentucky, Arkansas, Tennessee,         
Mississippi and Louisiana. 
 
The watershed contains the cities of Boulder, Louisville, Lafayette, Erie, Superior and            
Nederland which in the 2020 census had an aggregate population of 163,190. For these              
communities Boulder Creek is the primary source of drinking water and is a vital              
component of the agricultural, mining industrial, power generation and recreation          
infrastructure in the area. 
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Boulder Creek Festival Bouldercoloradousa.com              Tubing in Boulder Creek Rick Pawlenty                           Boulder Creek Confluence Ted Ross 
   

The recreational opportunities available on the watershed are part of what defines the             
Colorado lifestyle and include swimming, wading, rafting, kayaking, hiking, fishing and rock            
and ice climbing. For all of Colorado the outdoor recreation industry supported over             
511,000 jobs and generated over $62 billion of economic impact.¹ The area in and around               
the Boulder Creek watershed is a visible and important part of that emerging industry. 
 
The proposed changes to the definition of the “waters of the United States” could              
significantly change the jurisdiction of the Clean Water Act in the watershed. In the              
watershed map below ephemeral streams are in red, ditches are yellow and artificial             
bodies of water in the watershed are blue. Facilities that discharges are noted with red               
points. Under the proposed definition, all of these features could be excluded from Clean              
Water Act protections against pollution discharges and destruction. 
 

 
Source: Boulder County Admin Open Data;  U.S. EPA Office of Water - Facilities that Discharge to Water (Sept. 19, 2018).  1 2

 

1 http://gis-bouldercounty.opendata.arcgis.com/datasets/d52c150f5f2e48aebd8ef74b34a0dc14 0 
2 https://watersgeo.epa.gov/arcgis/rest/services/OWRAD NP21/NPDES NP21/MapServer 
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The Boulder Creek watershed is an important element of landscape of the Colorado front              
range. In a region of scarce water resources special considerations and protections are             
necessary to preserve and protect the watershed. The ephemeral streams, ditches, canals            
and reservoirs of this watershed are a part of the physical, chemical and biological integrity               
of the overall watershed, and all have a direct hydrologic connection to other elements of               
the watershed and downstream streams and rivers.  
 
Boulder Creek is one of the places where the “waters of the United States” originate.               
Eliminating Clean Water Act jurisdiction to protect “ephemeral” streams, ditches, canals           
and reservoirs that flow into other “waters of the United States” would create health,              
economic and environmental risks to local and downstream individuals and communities. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
_______________________________ 
¹ Colorado’s 2019 Statewide Comprehensive Outdoor Recreation Plan (SCORP), available at: 
https://cpw.state.co.us/aboutus/Pages/SCORP.aspx 
² City of Boulder Source Water Protection Plan July 2017, (Attachment A) available at: 
https://www-static.bouldercolorado.gov/docs/Boulder Source Water Protection Plan-1-201707251143.pdf 
³ The Ditch Project 150 years of ditches: Boulder’s Constructed Landscape, available at: 
:http://bcn.boulder.co.us/basin/ditchproject/?Our Ditches:Community Ditch 
⁴ U.S. Environmental Protection Agency, Superfund Program, available at:  
https://cumulis.epa.gov/supercpad/cursites/csitinfo.cfm?id=0800187 
⁵ See Fact Sheet, Colorado Discharge Permit Number CO000112 (Sept. 5, 2012) (Attachment B); Xcel Energy 
Written Closure Plan Valmont Station - Boulder, Colorado Active CCR Landfill Public Service of Colorado 
(PSCo) Denver, Colorado October 17, 2016 Amended February 27, 2017, available at: 
www.xcelenergy.com/staticfiles/xe-responsive/Environment/Coal%20Ash%20Management/Coal-Ash-Mana
gement-Valmont-Station-CCR-Landfill-Closure-Plan-Amended.pdf 
⁶ Boulder Weekly The Ghosts of Valmont Butte January 26, 2012, available at: 
https://www.boulderweekly.com/news/the-ghosts-of-valmont-butte/ 



 

NIAGARA RIVER WATERSHED:  

A Case Study of Ephemeral and Ditched Streams at Risk of Losing 
Protections under the Proposed WOTUS Definition 

 

 

Niagara Falls1 

 

The Niagara River Watershed is located along the westernmost portion of New York State and               
drains into the Niagara River, the channel that connects two Great Lakes - Erie and Ontario – and                  
divides the U.S. from Canada. In total, the watershed encompasses 903,305 acres of land, 3,193               
miles of watercourses, and several small lakes and ponds within the counties of Erie, Niagara,               
Genesee, Orleans, and Wyoming.2  
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All of the mapped waterways in the Niagara River Watershed. 

The watershed spans a transect of rural to urban land use, with generally more rural regions in the                  
upland reaches, becoming increasingly urbanized downstream towards Lake Erie and the Niagara            
River. Traditionally Navigable Waterways (TNWs) within the watershed are generally fed by            
low-order tributaries and ephemeral headwater streams in upland areas. Source waters for these             
waterways include groundwater seeps, freshwater springs, and ephemeral streams fed by           
precipitation, including snowmelt in areas with higher elevation and varied glaciated topography.3  
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Western New York has a rich history and a legacy of industrial pollution, and there are extensive                 
efforts underway to remediate sites and restore the waterways. Currently, the Niagara and Buffalo              
Rivers are designated as Areas of Concern under the Great Lakes Water Quality Act, an agreement                
between the U.S. and Canada to protect and restore the waters of the Great Lakes.4 Lake Erie is the                   
shallowest and most ecologically productive of the Great Lakes, and also has the shortest water               
retention time of all five lakes.5  

 

A kayak tour in Ellicott Creek. Photo by Buffalo Niagara Waterkeeper   

 

Threats to Ephemeral and Ditched Streams:  

Due to both the dearth of information on ephemeral and ditched streams in the watershed and the                 
unclear standards set forth in the proposed rule, it is very difficult to get a clear idea of the scope of                     
the impact of the proposed rule on the Niagara River Watershed. Anywhere from 500 to over 1,000                 
miles of waterways in the watershed are at risk of potentially losing protections under the Clean                
Water Act based on the exemption of ephemeral streams.  
 
The true extent of which waterways could be affected is unknown because neither New York State                
or the Federal Government maps ephemeral streams and other waterbodies that would be             
impacted in the watershed. In the Niagara River Watershed, many or most ephemeral streams are               
classified incorrectly as intermittent streams. Based on this information, there are over 1,000 miles              

 



Niagara River Watershed: Case Study                 Page 4 of 7 
 

of waterways classified as either intermittent or ephemeral streams, and therefore at risk of being               
impacted by this rule change and losing protected status. 
 
Another way to attempt to visualize and calculate the extent of the impact of the proposed rule is to                   
look at streams with low flow, as these have the potential to be classified as ephemeral. Based on                  
this analysis, over 500 miles of streams would potentially be impacted and could lose Clean Water                
Act protections.  
 

 

National Hydrography Dataset and Elevation Derivatives for National Applications data showing 
waterways which indicate flow velocities of <0.5m3/s. 

 
Threats to the watershed:  
 
The Niagara River Watershed contains over 433,000 acres of undeveloped natural land, based on              
land use analysis.6 The proposed rule has the potential to impair the progress made towards               
restoring the iconic waterways of this region by potentially easing restrictions for development on              
that land. The land includes forests, agricultural land, and wetlands. While these land uses account               
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for nearly 80 percent of all area in the watershed, only 13 percent of these lands are currently                  
protected from future development. 
 
A major effect that the proposed rule will have on the watershed is to make development easier in                  
these critical headwaters areas by easing the regulatory burden of developing in protected             
waterways. The Niagara River Watershed, and Western New York more generally, has in the last 50                
years lost population while also experiencing significant sprawl. A University at Buffalo Study found              
that since 1970, 39,660 new homes were built on prime farmland, forests, wetlands, and              
floodplains.7 

In agricultural portions of the watershed, especially in the upper watershed, many headwater             
tributaries in agricultural areas have been ditched to serve as farmland drainage.8 It is possible that                
many of these formally ephemeral headwater streams would no longer be regulated under this new               
rule, and the negative effects of non-point agricultural nitrogen and phosphorus pollution, a major              
source of water quality impairment in the watershed,9 would be compounded downstream.  

          

 Eighteenmile Creek. Photo by Buffalo Niagara Waterkeeper. 

There are nearly 200 sites designated as “Superfund Sites,” contaminated with hazardous pollution,             
in the Buffalo Niagara Watershed.10 Under the Comprehensive Environmental Response,          
Compensation and Liability Act (CERCLA) these sites need to be cleaned up. Due to gaps in available                 
data, it is impossible to know which Superfund sites may be located on or near waterways at risk of                   
losing Clean Water Act protections. However, the proposed rule presents a significant risk of              
exempting some waters near Superfund sites from the Clean Water Act, which would impact the               
level of clean up the site must undergo. For sites to be properly remediated, Clean Water Act                 
protections, such as Water Quality Standards, must be taken into consideration.11 If waterways near              
Superfund sites lose Clean Water Act protections, there is a risk of remediation plans at these sites                 
that are less protective of human health and the environment than needed. 

Increases in discharges and inadequate site remediation will injure waterways already impacted by             
pollution. Of the watershed’s total 3,193 miles of waterways, approximately 1,548.8 (48.5 percent)             
are considered Priority Waterbodies, meaning they have water quality impacts or issues that             
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restrict the water’s beneficial uses. New York State also includes 255.8 water body miles and 25.4                
Lake Erie shoreline miles as Priorities. Of these water bodies and segments, 64 percent have been                
placed on the U.S. EPA 303(d) Impaired Waters List and include much of the Niagara River,                
Ellicott Creek, Smokes Creek, Lower and Upper Tonawanda Creek Sub-watersheds, and all of the              
Lake Erie shoreline miles within the state. The proposed rule, by removing protections for              
upstream waters, will impede efforts to remediate these waterways.  

 

State Enforcement:  

While New York State currently protects a broad set of waters under state law, there are still                 
numerous reasons why the state is unable to fully make up the gap created by a change in Clean                   
Water Act jurisdiction. There currently is a legislative proposal to decrease the number of wetlands               
protected by the state.12 New York does not have a standalone citizen suit provision that would                
allow the public to take action to protect waterways no longer protected by the Clean Water Act.                 
Additionally, cuts to the New York Department of Environmental Conservation cast serious doubt             
on the ability of the state to increase activities in response to a change in federal protection                 
jurisdiction. The number of staff in the Division of Water has decreased from 339 in 1990 to 278 in                   
2008 to 219 in 2018. Enforcement activity by the Division drastically declined in recent years, from                
547 facilities facing enforcement actions in 2010 to 196 in 2014.13 
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CAPE FEAR RIVER WATERSHED:  
A Case Study of  Carolina Bays and Ditched Streams at Risk under the 
Proposed WOTUS Definition 
 

 
                The Cape Fear River.  Photo by Kemp Burdette  
 

The Cape Fear River Basin is North Carolina’s largest watershed, with an area of over 9,000 square                 
miles. Major tributaries include the Deep River, the Haw River, the Northeast Cape Fear River, the                
Black River, and the South River. These rivers converge to form a thirty-mile-long estuary before               
flowing into the Atlantic Ocean at Cape Fear.1 The Cape Fear supplies water to some of the fastest                  
growing counties in the United States;2 roughly one in five North Carolinians gets their drinking               
water from the Cape Fear, including residents of Greensboro, Fayetteville, and Wilmington.3  
 
The Cape Fear Basin is a popular watershed for a variety of recreation activities. State parks along                 
the river include Haw River State Park, Raven Rock State Park, and Carolina Beach State Park. The                 
faster-flowing water of the upper basin is popular with paddlers, as are the slow meandering               
blackwater rivers and streams of the lower Cape Fear and estuary. Fishing is very popular; the Cape                 
Fear supports a number of freshwater species, saltwater species, and even anadromous (migratory)             
species like the endangered sturgeon, striped bass, and shad.  
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The Cape Fear is North Carolina’s most ecologically diverse watershed; the Lower Cape Fear is               
notable because it is part of a biodiversity “hotspot,” recording the largest degree of biodiversity on                
the eastern seaboard of the United States. According to the North Carolina Department of              
Environmental Quality, "[t]he Cape Fear River basin is high in natural diversity with rare mussels               
and fish in the basin that      
are found nowhere else.    
There are four rare    
mollusks, eight rare insects,    
two rare crustaceans, and    
19 rare fish in the basin." In       
addition, the North   
Carolina Natural Heritage   
Program has designated   
more than 450 Significant    
Natural Heritage Areas in    
the Cape Fear River Basin.4     
The oldest living trees east     
of the Rocky Mountains,    
ancient cypress trees, are    
located within the swamps    
of the Lower Cape Fear and      
are well over  
2,000 years old.5  A Cypress tree in the Cape Fear River Basin. Photo by Kemp Burdette.  
 
The Cape Fear River basin is home to many species that the federal government lists as endangered,                 

including the Cape Fear shiner,     
Atlantic sturgeon,6 West Indian    
manatee, and shortnose   
sturgeon. Earlier this year, the     
National Marine Fisheries   
Service proposed designating   
portions of the Cape Fear River      
as critical habitat for the     
endangered Carolina distinct   
population segment of the    
Atlantic sturgeon.7 The Cape Fear     
River Basin is also home to      
threatened species such as the     
American alligator and   
loggerhead sea turtle.  
 

Atlantic sturgeon. Photo credit: NOAA Fisheries.  
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Threats to the Cape Fear River Watershed:  
 
Carolina Bays:  
 
The Cape Fear watershed includes Carolina Bays, a unique type of depressional wetland. There are               
multiple Carolina Bays in the Cape Fear River Basin, which includes portions of Bladen County, the                
location of the highest concentration of Carolina Bays in the country. While most Carolina Bays have                
been altered or filled in, the remaining bays are important to rare and declining plants and animals;                 
numerous Carolina Bays are also used for recreation.8 Carolina Bays are also associated with              
pocosins, a unique type of wetland.9 Pocosins can play an important role in flood control and                
maintaining the ecological equilibrium in the basin by storing large amounts of freshwater, slowing              
the release into the brackish estuaries. Additionally, pocosins are important habitat for amphibians,             
reptiles, and even large mammals such a black bear and bobcats.10 

 
Both pocosins and Carolina Bays often lack surface water connections to other waterways.11             
However, there is scientific evidence of significant hydrologic connectivity with nearby waterways            
via groundwater flow.12 Pollution from agriculture and logging is linked to algal blooms and low               
dissolved oxygen in Carolina Bays.13 The proposed rule creates uncertainty over the protection of              
these important and unique resources; many Carolina Bays are at risk of losing protections because               
they have no or low-flowing surface inlets and outlets.  
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Ditched and Ephemeral Streams:  
 
A significant percentage of stream miles within the coastal plain of North Carolina are modified               
natural stream channels and ditches. According to the North Carolina Department of Environmental             
Quality, “it may be difficult to differentiate between an artificial feature (e.g. ditch or canal) and a                 
natural stream that has been modified (e.g, straightened or relocated)."14 In North Carolina, many              
swine Concentrated Animal Feeding Operations (CAFOs) are located in the area of the coastal plain               
where the groundwater table is high, requiring ditching or tile drain in order to allow for crop                 
harvesting and waste application. Therefore, many CAFOs are located along ditched streams.  
 
CAFOs are more heavily concentrated in the Cape Fear Basin than anywhere else on Earth,               
producing roughly 5.4 million hogs and 41.8 heads of poultry annually. North Carolina currently              
ranks second in the nation in terms of swine population and, according to a study by scientists from                  
the University of North Carolina at Wilmington, the Cape Fear River basin houses more than half the                 
hog population in the state.15 While swine CAFOs are particularly concerning because the majority              
are located in the coastal plain, North Carolina also ranks second in the nation in turkey production                 
and fourth nationally in the production of broiler chickens; many poultry operations are also              
located in the Cape Fear River Basin.16  
 

17 
 

These swine and poultry CAFOs generate massive amounts of waste, and discharge an enormous              
amount of pollution into surface waters either directly or through tributaries, shallow groundwater,             
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and ditches into wetlands, creeks, streams, and larger tributaries that all feed into the Cape Fear                
Basin. CAFO discharges contain ammonia, nitrogen, phosphorus, heavy metals, and pathogens. The            
situation in the basin is so severe that analysts with the USDA's Natural Resources Conservation               
Service found the Cape Fear River basin and surrounding land area was the number one priority                
watershed in the United States, based on its vulnerability to livestock manure nutrient pollution.18 
 
CAFOs in the Cape Fear River Basin frequently discharge pollution through ditches, ditched             
tributaries, groundwater, wetlands, and ephemeral or intermittent streams. Pollution discharged          
into these waters is transported downstream to larger waterways as part of the natural hydrologic               
process of the Cape Fear Basin. The most recent Basin Assessment from the North Carolina               
Department of Environmental Quality documented widespread and severe pollution of the Cape            
Fear Basin.  
 

 
Hog Farms and ditches near Ivanhoe, on Moore's Creek, a tributary to the Cape Fear. 

 
Pollution from swine and poultry CAFOs, such as ammonium, nitrogen, phosphorus, and bacteria, is              
degrading water quality in wetlands, streams, ditched streams, tributaries, the Black River, the             
Northeast Cape Fear, the Cape Fear, and the Lower Cape Fear Estuary. Over 10,000 freshwater               
acres were impaired by chlorophyll-a; 6,527 estuarine acres and 50 stream miles were impaired              
due to low dissolved oxygen, 41 stream miles, 97 estuarine acres and five miles of the Atlantic                 
coastline were impaired due to bacteria pollution. At that time, it was also estimated that 265                
stream miles could be polluted by agricultural sources.19 The pollution from CAFOs causes and              
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contributes to toxic algae blooms, bacteria levels that are unsafe for recreation, and dissolved              
oxygen problems throughout the Cape Fear River Basin and in the estuary. Low dissolved oxygen               
levels can lead to aquatic species mortality, including endangered species such as the Atlantic              
sturgeon.20 Additionally, even artificial ditches over time can develop their own aquatic            
communities and ecosystem benefits similar to natural waterways, and CAFO pollution impacts            
these habitats.21 
 
It is very difficult to determine      
which ditched streams will    
continue to be protected under the      
proposed rule. This uncertainty,    
and the likelihood of many ditched      
streams being excluded from Clean     
Water Act protections, will make it      
even more difficult to address the      
extensive degradation being   
caused by CAFOs. Many CAFOs and      
ditches are not included in     
available mapping data, making it     
very difficult to assess the extent of       
the potential impacts of the     
proposed rule on CAFO pollution in      
the watershed.                                                    An example of unmapped CAFOs and ditches. 
 
 
Barriers to State Regulation:  
 
North Carolina is unlikely to make up for gaps in federal regulations of water pollution, and both                 
the state legislature and agencies have shown an unwillingness to take the needed steps to protect                
the waters of the Cape Fear Basin. In fact, North Carolina law bans agencies from adopting “a rule                  
for the protection of the environment or natural resources that imposes a more restrictive              
standard, limitation, or requirement than those imposed by federal law or rule, if a federal law or                 
rule pertaining to the same subject matter has been adopted."22 Further, in 2015, the North Carolina                
General Assembly restricted protections for isolated wetlands.23 Also in 2015, the North            
Department of Environmental Quality reclassified the lower Cape Fear River Estuary as “swamp             
waters,” which has the effect of allowing greater discharges of pollutants into the watershed.24 
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MERAMEC RIVER AND LOWER MISSOURI RIVER WATERSHEDS:  
A Case Study of Streams and Ditches that Could Lose Protection under the Proposed 
WOTUS Definition 
 

 
@J.R.Reed (Missouri River near St. Louis, Missouri) 

 
 

Flowing from the mountains of western Montana, the Missouri River is fed by a vast watershed                
that touches ten states and two Canadian provinces before finally meeting the Mississippi River              
near the city of St. Louis, Missouri. In terms of total drainage area, the Missouri River is the nation’s                   
longest river.1 Its watershed covers approximately one-sixth of the continental United States and is              
second in size only to the Mississippi, to which it serves as the principal tributary. Together, these                 
two mighty rivers form the fourth-largest river system in the world and serve as one of the most                  
important waterways in North America for transportation, industry, and recreation. 
 
The Meramec River is one of the longest free-flowing waterways in Missouri, and among the most                
biologically diverse and significant river basins in mid-continental North America.2 Beginning as an             
ephemeral stream nestled among hundreds of natural springs in the rugged Ozark highlands, it              
flows through forests, bluffs, and scattered glades before passing through more developed urban             
areas and eventually joining the Mississippi River just south of St. Louis.  
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The Meramec River faces tremendous pressure from floodplain development and resource           
extraction operations. Water-borne pollutants from industrial agriculture and animal waste, and           
toxic effluent from underperforming sewage treatment facilities and failing septic systems continue            
to flow into the river.9 Heavy-metal mining has polluted thousands of acres of habitat, significantly               
impaired water quality, and continues to threaten streams, freshwater aquifers, and drinking            
water.10 
 

 
Mineral mining sites in the region.  

 
Water-borne pollutants from mines, energy production facilities, and other military and industrial            
resource extraction operations, as well as toxic effluents from factories, illegal dumping of             
chemicals, and leakage from fuel tanks are being discharged directly into the waterways or allowed               
to seep through the permeable carbonate bedrock to contaminate groundwater.11 While these are             
major threats to both the Lower Missouri and Meramec rivers, contaminated sediments in the              
Meramec River basin are among the highest concentrations measured in rivers nationwide.12 
 
Past and present mining and quarrying operations have significantly impacted water quality and             
continue to threaten Missouri’s rivers, streams, freshwater aquifers, and drinking water.           
Heavy-metal mining has polluted thousands of acres of terrestrial habitat and hundreds of miles of               
streams and is a primary source of contaminated sediment.13 Abandoned mines and their tailings              
continue to poison and degrade waters for decades after mining activity has ceased through              
stormwater, erosion, and fugitive dust. Gravel reaming, as well as in-stream mining for sand and               
gravel are ongoing threats.14 Currently, there are over 100 permitted operations and numerous             
unpermitted sites of in-stream mining along the Meramec alone,15 and several major mining and              
materials companies planning to expand or create new sites.16  
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This map above demonstrated the complex relationship between losing streams, springs, and other             
waterways. The losing springs, shown in red, go subsurface, feeding the springs, which in turn feed                
the purple “gaining streams” that connected with the river. Also shown are discharge points - areas                
where pollutants are being released into the waterway. Due to the interconnectedness of the              
system, pollutants released into the losing streams have the potential to contaminate the springs              
and the waterways that run from them.  
 
Despite this clear connection, the proposed rule is likely to exempt losing streams and their               
tributaries from Clean Water Act protection because they lack surface water connections to other              
waterways. In the map above, many of the losing streams shown in red and the streams that feed                  
into them are at risk of losing Clean Water Act protections. This could result in the dischargers                 
located on the losing streams being allowed to release greater amounts of pollutants, which has the                
potential to degrade the entire hydrological system.  
 
This threat is not merely speculative. In 1981, a pipeline leaked ammonium nitrate-urea adjacent to               
Dry Fork, one of the losing streams that which recharges Maramec Spring. Eight days later, impacts                
from the spill were seen at the spring in the form of plummeting levels of dissolved oxygen. Despite                  
efforts to intervene and minimize the impacts on the aquatic organisms, about 37,000 sculpins and               
large spring-basin trout died as well as thousands of cavefish downstream, as well as unknown               
numbers of other cave-dwelling fauna.31 This disaster demonstrates that the only way to protect the               
springs is to protect the streams that recharge them through groundwater.  
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As shown above, in red, there are at least 1,083 miles of losing streams in the region. The proposed                   
rule could result in all waters shown in red and the waters upstream from them losing protections.                 
This would have widespread impacts on the water quality of the entire region and endanger the                
region’s iconic cool, clear springs.  
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Another example of the impacts of exempting losing streams from Clean Water Act protections can               
be seen in the map above of a segment of west St. Louis County. Here, there are Superfund sites                   
located on losing streams shown in red. Under the Comprehensive Environmental Response,            
Compensation, and Liability Act these sites need to be cleaned up. For sites to be properly                
remediated, Clean Water Act protections, such as Water Quality Standards, must be taken into              
consideration.11 If the waterways near Superfund sites lose Clean Water Act protections, there is a               
risk of remediation plans at these sites that are less protective of human health and the                
environment. Adequate and expedient clean up of these sites is particularly important in light of the                
threat posed to the Missouri River and public health from the Superfund sites located in an                
overdeveloped floodplain that is at risk of catastrophic flooding.  
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Threats to Ditched Streams:  
 
The Proposed Rule would make it more difficult to protect ditches under the Clean Water Act. One                 
example of the rippling impacts of exempting many ditches from Clean Water Act protections can               
be seen below.  

 
This map shows a section of Kansas City, which has a waterway, called Brush Creek, classified as a                  
“ditch/canal” (shown in yellow) running through it. There are numerous dischargers releasing            
pollutants into Brush Creek and the tributaries of Brush Creek. Brush Creek flows to the Blue River,                 
a tributary of the Missouri River.32 The Blue River is listed as impaired for Chlordane, a pesticide                 
that bioaccumulates in fish,33 and other pollutants, including sewage, that cause low dissolved             
oxygen levels, killing aquatic life.34 This small example shows the ripple effects of exempting one               
waterway from protections. The proposed rule could result in higher levels of pollutants discharged              
to the exempt waters, further impairing downstream waters.  
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Barriers to State Enforcement:  
 
The state of Missouri is unlikely to take the action needed to protect the state waters that may lose                   
federal Clean Water Act protection because of the Proposed Rule. Currently, the Missouri             
Department of Natural Resources, per the Governor's Executive Order,35 is reviewing all of the              
agency’s regulations with the aim of rescinding or amending those deemed to be unnecessarily              
burdensome.36 With this “red tape reduction” currently being prioritized, it is highly unlikely that              
the agency will be ready to take the regulatory and enforcement actions to make up for gaps in                  
federal jurisdiction. 
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stewarded this resource for thousands of years, and who rely on its watersheds for              
treaty-protected fishing, hunting and food and medicine gathering to this day. 
 
Despite its richness and history, Puget Sound is on the brink of collapse – 21 native species                 
are currently listed as threatened or endangered,7 including southern resident orca whales,            
Puget Sound Chinook salmon, Hood Canal Summer-run chum salmon and Puget Sound            
steelhead trout. More than 1,000 rivers, streams and lakes are listed as impaired,8 and              
there are periodic low oxygen “dead zones” in Hood Canal9 and the South Sound.10 Many               
swimming beaches and shellfish beds11 are closed because of contamination, and fish            
consumption advisories12 warn of unsafe toxic loading, especially in urban and           
industrialized areas. There are many factors contributing to these issues but declining            
water quality13 is clearly one of the major stressors and is not adequately addressed.              
Primary water pollution concerns include polluted stormwater runoff,14 wastewater         
discharges15 and agricultural pollution.16 According to Washington State Department of          
Ecology: 
 

Puget Sound is critical to our environment, culture, and economy. About           
two-thirds of the state’s population lives in the Puget Sound region. Our            
nation’s second largest marine estuary faces a number of challenges related to            
population growth and development, as well as habitat loss and multiple           
sources of pollution. We work in collaboration with a wide range of local and              
tribal governments, other state and federal agencies, non-profit organizations,         
and private sector partners to use the best available science and research to             
better understand and counter challenges facing Puget Sound. We are building           
lasting partnerships, working together, pooling resources, and making smart         
investments to restore, protect, and preserve the health of Puget Sound, now            
and for future generations. 17 

 
Although Puget Sound is known as a deep water estuary, with stunning views of              
snow-capped mountains, it needs a complete and continuous healthy watershed to ensure            
the wellbeing of all of its communities and wildlife. Puget Sound cannot be recovered              
unless all of its interconnected waterways are protected.  
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State Enforcement: Inadequate to Fill the Gap 

Washington State enforces state and federal water quality laws through the state’s            
Department of Ecology, which is a delegated authority under the Clean Water Act. The state               
uses both federal and state statutes to implement its authority. However, the federal Clean              
Water Act provides an effective backstop against localized efforts to weaken protections.            
And the EPA has had to step when the state fails to act.23 

Special interest groups representing polluting industries have a demonstrated ability to           
impact the state’s water quality protection budget and decision-making through political           
pressure24 and legislative action,25 which has a chilling effect on the state’s enforcement             
program. Often it is citizen groups that must step up to enforce provisions of the Clean                
Water Act because the state is under-resourced and/or lacks the political will to live up to                
its mandate. If whole classes of waterways lose protection under federal law, citizen groups              
could be powerless to invoke the provisions of the Clean Water Act to ensure that illegal                
pollution is stopped. 

Science confirms the need to protect the connectivity of waterways: 

To be effective at meeting its goal of protecting the biological, chemical and physical 

integrity of the nation’s navigable waters, the Clean Water Act and the "waters of United 
States" definition must include all interconnected waterways that science confirms must be 
protected26  to in turn protect the waters of the Puget Sound basin. 
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RIO GRANDE WATERSHED AND CENTRAL CLOSED BASIN:  
A Case Study of Streams, Ditches, Canals, and Wetlands that Could Lose Protection under the               
Proposed WOTUS Definition  
 

 
       Confluence of Rio Grande and Pojoaque River in Santa Fe County, NM - Credit: Adriel Heisey 
 
The Rio Grande is a western icon and the lifeblood of the desert Southwest. It’s the third                 
longest river in the United States and fifth largest watershed in North America covering              
336,000 square miles (an area larger than the state of Texas). It arises in the snow-capped                
peaks of the San Juan Mountains in Colorado as the collection of several tiny creeks. The                
river builds force and is enveloped in a deep and vast canyon—the Rio Grande Gorge—that               
its flows carved centuries ago from southern Colorado through northern New Mexico. As             
more sediment laden tributaries contribute and turn its color brown, the river slows and              
widens into a seemingly endless floodplain (historically between one to three miles wide)             
that bisects central and southern New Mexico along the central flyway. Incredibly, the Rio              
Grande’s journey through the desert Southwest really only begins as it becomes the border              
between the United States and Mexico for the remaining 1300 miles of its total 1900-mile               
course to the sea.  
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Principal Tributaries. The principal    
tributaries contributing flow to the Rio      
Grande include the Conejos River     
(Colorado); the Rio Chama, Rio Puerco      
and Rio Salado (New Mexico); the Pecos       
and Devils River (Texas); and the Rio       
Conchos, Salado and San Juan Rivers      
(Mexico). What makes this watershed so      
unique is its circulatory system of      
streams, creeks, arroyos, washes, and     
wetlands that contribute flows to these      
major tributaries and ultimately the Rio      
Grande. These diffuse sources make up      
over 68 percent of waterways in Colorado       
and 88 percent of waterways in New       
Mexico,1 which largely serve as the source       
of water for flows in the Rio Grande. 
 
Central Closed Basin. The Rio Grande      
Watershed surrounds the Central Closed     
Basin—a group of drainage systems in      
south-central New Mexico—that are    
isolated from the Rio Grande     
hydrologically. 2 These sub-basins cover    
14,605 square miles (or portion of the 11        
counties) with few perennial waterways.3     
While some perennial streams exist,     
ephemeral waterways are the    
predominant source of surface water     
along with playa lakes and other fresh       
water formations.4  

Conejos River, Colorado - Credit: Adriel Heisey 
 
Biodiversity. While the Rio Grande corridor makes up only one percent of the landscape,              
this riparian habitat is home to more species than any other ecological community in the               
region. Over 400 species of native fish, wildlife, and plants have inhabited the watershed              
for centuries. Tens of thousands of sandhill cranes overwinter each year in the central Rio               
Grande valley and are concentrated just south of Socorro, New Mexico in the Bosque del               
Apache National Wildlife Refuge. The largest contiguous cottonwood forest (“Bosque”) in           
the world is found along the Rio Grande’s banks. A growing list of imperiled species—Rio               
Grande chub, Rio Grande cutthroat trout, Rio Grande sucker, Rio Grande silvery minnow,             
Southwestern willow flycatcher, yellow-billed cuckoo, New Mexico meadow jumping         
mouse, and Pecos sunflower—depend on the Rio Grande, its tributary streams, and            
supporting wetlands for survival.  

2 
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    Sandhill cranes over the Rio Grande Bosque in Valle de Oro National Wildlife Refuge - Credit: Jen Pelz 
 
Culture. In these unforgiving landscapes, the Rio Grande and its tributaries serve as the              
primary source of water for diverse communities of people and wildlife. The river             
historically supported over 100 pueblos in the Rio Grande valley. Today, the Rio Grande              
sustains at least 19 pueblos and five tribes. A network of irrigation canals (acequias) were               
formed—from southern Colorado to northern and central New Mexico—to serve the           
irrigation needs of the communities adjacent to the Rio Grande. This community irrigation             
system persists today. 
 
Drinking Water. Drinking water for the communities in the watershed is a combination of              
groundwater and surface water. Colorado’s San Luis Valley (about 46,400 people) relies            
almost exclusively on groundwater for its municipal needs. In New Mexico and Texas,             
groundwater serves the municipal needs of about half the population. Increasingly surface            
water is preferred where it is available. For example, the City and County of Santa Fe and                 
the Albuquerque Bernalillo County Water Utility Authority directly divert water from the            
Rio Grande for municipal use. 
 
Agricultural Economy. The Rio Grande is the heart of the economy in the watershed. The               
Basin is home to six million people and two million acres of land. The three largest                
metropolitan areas include Albuquerque, New Mexico (1.2 million people); El Paso, Texas            
(900,000 people); and Ciudad Juarez, Mexico (1.4 million people). Despite the growing            
cities and the general movement away from the traditional agricultural economy,           

3 
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agriculture persists as the vast majority of surface water use (87%) and 2 million acres in                
the Basin.  
 
Recreational Economy. The Rio Grande also supports a robust tourism and recreation            
economies. The Rio Grande watershed is home to a number of crown jewel protected              
landscapes including: the Rio Grande del Norte National Monument and Bosque del Apache             
National Wildlife Refuge in New Mexico; Great Sand Dunes National Park in Colorado; and              
Big Bend National Park and the Santa Ana, Laguna Acosta, and Lower Rio Grande National               
Wildlife Refuges in Texas. In addition, Congress designated two reaches of the Rio             
Grande—totaling 270 miles—as wild and scenic rivers including the Rio Grande from the             
Colorado-New Mexico state line to Velarde, New Mexico (1968) and the Rio Grande             
through Big Bend National Park (1978). As a result of these recreational opportunities,             
northern New Mexico experienced a 40 percent increase in visitors, 21 percent rise in tax               
revenue, and 8 percent jump in gross receipts revenue in the first year after the Rio Grande                 
del Norte National Monument was designated. Further, tourism in the Big Bend area is              
estimated to bring in $23.5 million a year. By comparison, agriculture in the Big Bend               
region provides an economic benefit of $5 million a year. 
 

 
Rio Grande Wild and Scenic River in Boquillas Canyon - Credit: Austin Alvarado 
 
 
 
  

4 
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                    Credit Waterkeeper Alliance (2019). 
 
The New Mexico Environment Department estimates 6,362 miles of perennial non-tribal           
rivers and streams; 88,810 miles of non-perennial (intermittent or ephemeral) non-tribal           
rivers and streams; 196 significant public lakes and reservoirs (equaling 89,042 total            
acres); and 845,213 acres of wetlands in New Mexico.11 The Proposed Rule could strip              
clean water protections from intermittent or ephemeral streams leaving tens of thousands            
of miles of streams, creeks, arroyos, and washes in New Mexico—the majority of our              
waterways—without their existing protections under the Clean Water Act. Many important           
rivers and streams would be impacted in the Rio Grande Basin including the Rio Puerco               
and the Santa Fe River, among many others. 
 
RIO PUERCO: Ephemeral streams contribute significant flows to Rio Grande 
 

   
Rio Puerco east from Rio Puerco Bridge, New Mexico (2017 left, 2019 right) – Credit: Jen Pelz   
 
Some of the principal tributaries contributing flow to the Rio Grande are not perennial, but               
remain vital to the quantity and quality of water that ultimately reaches the Rio Grande. For                
example, the Rio Puerco is one of the largest tributaries to the middle Rio Grande in New                 
Mexico.12 The Rio Puerco flows 140 miles from its headwaters at an elevation of 10,500 feet                
in Sandoval County to where it meets the Rio Grande near Bernardo, New Mexico at an                
elevation of less than 5,000 feet.13 The Rio Puerco watershed drains 7,000 square miles              
(only slightly smaller than the state of New Jersey) in seven counties.14 The watershed is               
home to a handful of threatened and endangered species protected under state and federal              
law including the Rio Grande cutthroat trout, Jemez Mountains salamander, Mexican           
spotted owl, gray vireo, and Parish’s alkali grass.15  
 
The waterway remains dry most of each year (approximately 264 days per year from              
1941-1959), but still contributes roughly 30,000 acre-feet of water to the Rio Grande             
annually. 16 Most of the flows in the Rio Puerco originate from monsoonal rainstorms.17 The              
Rio Puerco contributes 10 percent or more of the total water flow to the Rio Grande and                 
contributes a large percentage of sediment, up to 80 percent.18  
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Water quality in the sub-basin is a continuing challenge.19 This historical agriculture,            
grazing, logging, mining in this vulnerable landscape has led to a decline in the health of the                 
sub-watershed. 20 A federal, state, tribal, and local effort to restore the water quality and              
health of the Rio Puerco watershed are over four decades old and ongoing based at least in                 
part on the funding and mandates of the Clean Water Act including development of total               
maximum daily load for the watershed’s rivers, implementation of best management           
practices, restoration (riparian fencing and planting).21 Existing clean water protections for           
this watershed could be removed under the proposed rule.  
 
 SANTA FE RIVER: Ephemeral streams contribute to quality drinking water 

 
 Santa Fe River near Frenchy’s Field with headwaters in the background - Credit: Jen Pelz 
 
The Santa Fe River begins in the Santa Fe National Forest (11,600 feet in elevation) and                
flows into the Rio Grande southwest of Cochiti Reservoir (5,230 feet in elevation).22 The              
river becomes ephemeral downstream of Nichols Reservoir, primarily because of this           
upstream water storage.23 As a result, the river no longer flows year-round through the city               
of Santa Fe and only “periodic reservoir spills and storm flows provide intermittent flow in               
the river through the City of Santa Fe.”24  
 
The proposed rule could strip existing clean water protections from this ephemeral section             
of the Santa Fe River.25 In addition, this ephemeral section under the proposed rule could               
sever jurisdiction to the entire upstream watershed in the Santa Fe National Forest (17,400              
acres) that serves as an important source of drinking water for the city of Santa Fe.26 The                 
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Rio Grande: Importance of Protecting Wetlands 
 

 
Wetland in near Monte Vista, Colorado – Credit: Jen Pelz 
 
Extensive wetlands exist in the Rio Grande watershed in Colorado and New Mexico above              
Elephant Butte Reservoir.38 Wetlands in the Rio Grande Basin in Colorado were subject to              
an extensive assessment in July of 2011.39 New Mexico is home to about one million acres                
of wetlands, only a fraction of what existed in the early 1800s.40  
 
Wetlands play an important role in filtering and trapping sediment and other pollutants             
(improving water quality), mitigating the impacts of extreme weather events (droughts and            
floods), and serve as headwater sources for perennial streams.41 Loss of wetlands            
facilitates the “loss of natural flood attenuation, nutrient cycling, habitat connectivity,           
particulate retention, carbon sequestration, dynamic and long-term water storage,         
moderation of groundwater flow discharge, and maintenance of vertebrate and          
invertebrate communities and habitat structure.”42 Wetlands also provide significant         
benefits to plants, birds and wildlife.43 The existing protections of wetlands under the Clean              
Water Act will be drastically reduced to include only wetlands adjacent to “waters of the               
United States” as defined under the proposed rule.44 Redefining what constitutes wetlands            
will leave vulnerable important wetland habitats, like ciénegas, in the Rio Grande basin and              
throughout the southwest. 
 

10 
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CIÉNEGA: Seep-fed wetland meadows provide habitat oasis in arid regions 
 
Another type of wetland prevalent in the American southwest is a Ciénega, which means              
swamp, bog, or marsh in Spanish.45 A ciénega is defined “as distinct climax communities of               
ecological significance” found in “freshwater wetlands with permanently saturated, highly          
organic, reducing soils occupied by a low-growing herbaceous cover of mostly sedges and             
rushes.”46 “Not all springs support ciénegas, but almost all ciénegas are supported by             
springs. 47 Ciénegas are critical for plants and animals in the arid portions of the Rio Grande                
watershed and especially in the Closed Basins in New Mexico.48 Threatened or endangered             
species that rely on these unique habitats including frogs, pupfish, gambusia, chub,            
topminnow, and spring snails.49  
 
 

 

The Pecos sunflower is a casualty of       
disappearing wetlands from west Texas     
to west-central New Mexico.50 The U.S.      
Fish and Wildlife Service listed the Pecos       
sunflower as threatened under the     
Endangered Species Act on October 20,      
1999 (64 FR 56582-56590) due to      
disappearing spring seeps and desert     
ciénegas, aquifer depletion, agricultural    
activities and encroachment by other     
plants.51 Unlike common sunflowers, the     
Pecos sunflower blooms in late fall and       
relies on alkaline soils characteristic of      
ciénegas.52 

 
 
The State of New Mexico also lists the Pecos sunflower as endangered under the New               
Mexico Endangered Plant Species Act (19 NMAC 21.2) and it is also listed as threatened by                
the State of Texas (31 TAC 2.69(A)). To protect the habitat and recover the Pecos sunflower                
and other species that rely on such wetlands, the protections of the Clean Water Act are                
essential. 53 Ciénegas are lush “oasis in the desert” and thus by definition not typically              
adjacent to rivers and streams; therefore, these unique wetlands would likely not be             
protected under the proposed rule.54 
 
 
 
 
 
 

11 
 





Rio Grande Watershed: Case Study                   Page 13 of 15 
 

areas of the State.”57 The proposed rule expressly excludes “groundwater, including           
groundwater drained through subsurface drainage systems.”58 
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ROGUE RIVER WATERSHED AND CRATER LAKE:  
A Case Study of Streams, Ditches, Canals, Wetlands and a “Closed” Basin that Could Lose 
Protection under the Proposed WOTUS De�inition 
 

 
Lower Rogue River ‑ Credit: Darren Campbell 
 
The Rogue River �lows 215 miles from its headwaters near Crater Lake to the Paci�ic Ocean                               
near Gold Beach, Oregon. The river �lows through a valley plateau where most of the urban                               
development in the region is located before cutting a deep canyon through the remote                           
Klamath‑Siskiyou Mountains towards the Paci�ic Ocean. The Rogue is an iconic river,                       
legendary for its whitewater, salmon and steelhead runs, and rugged wilderness. Located in                         
southwestern Oregon, the Rogue is home to some of the most biologically diverse and                           
undeveloped lands in the country.   
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Importance of Ephemeral Streams to Salmon and Steelhead Populations 
  
Critically, the waters of the Rogue provide habitat for Southern Oregon/Northern California                       
Coast (SONCC) coho, listed as threatened under the Endangered Species Act. According to                         
the 2014 Southern Oregon/Northern California Coast Coho Salmon Recovery Plan                   
developed by NOAA Fisheries, one of the key limiting stresses for the Upper Rogue and                             
Lower Rogue populations of SONCC is water quality. [4] 
 

   

                  Neil Creek  Photo Credit: Stacy Detwiller 

 
The Upper Rogue population has a moderate extinction risk and key limiting threats                         
include agricultural practices and urban/residential/industrial development. [5]  The Lower               
Rogue population has a high extinction risk and key limiting threats include roads and                           
urban/residential/industrial development. [6] 
 

If ephemeral streams lose Clean Water Act protections under the proposed rule, it is likely                             
that threatened populations of SONCC coho will be even more stressed by development that                           
could degrade or destroy these unprotected waterways. The Oregon Conservation Strategy                     
speci�ically notes the importance of ephemeral streams to salmon and steelhead, stating: 
  

Many salmon and steelhead make their homes in these rivers. Even though                       
many streams in the Rogue sub‑basin dry up naturally in summer, the streams                         
are still used for spawning by salmon and steelhead at other times of the                           
year. [7] 
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Additionally, according to the Rogue Basin Total Maximum Daily Load (TMDL): 
  

Many of the small streams preferred by steelhead for spawning dry up in the                           
summer, and steelhead fry produced in these ephemeral streams migrate                   
downstream into larger streams as �lows decrease (Everest 1973). In                   
addition to high water temperatures, numerous other factors limit steelhead                   
production in the Rogue River Basin (ODFW 1992, ODFW 1994). [8] 

  
Importance of Ephemeral and Intermittent Streams to Drinking Water  

  
The Rogue watershed drains all of or small portions of six counties in southwestern Oregon                             
(Jackson, Josephine, Curry, Klamath, Douglas, and Coos) as well as small areas in                         
northwestern California (Siskiyou and Del Norte). Across these six counties, more than                       
289,000 people rely on intermittent, ephemeral and headwater streams as a source of their                           
drinking water. [9] 

  
By excluding ephemeral streams entirely and narrowing protections for tributaries, the                     
proposed rule places the drinking water supply of nearly 300,000 people in southern                         
Oregon at risk. In a 2014 economic analysis of the Clean Water Rule, EPA noted the                               
importance of protecting these kinds of streams “could ultimately save the costs of                         
additional drinking water �iltration, stream restoration, and other costs of repairing                     
damage caused by pollution.” [10] Narrowing the de�inition of “waters of the United States”                         
under the proposed rule leaves these waters at risk of pollution.  
 
Rogue River: Importance of Protecting Ditches and Canals 
 
The hydrology of the Rogue watershed is signi�icantly impacted by a complex network of                           
irrigation ditches and canals. According to USGS NHD Data, there are more that 705 miles                             
of ditches and canals in the Rogue River Basin.** 
 
The Rogue watershed was the location of a critical case on this issue when 100,000 juvenile                               
steelhead died in 1996 following application of an aquatic herbicide to an irrigation canal                           
that drained into Bear Creek, a major tributary to the Rogue River. In  Headwaters, Inc. v.                               
Talent Irrigation District , Headwaters, Inc. �iled a citizen suit against the Talent Irrigation                         
District (“TID”) alleging that TID’s application of the aquatic pesticide without an NPDES                         
permit violated the Clean Water Act. If, as is likely under the proposed rule, canals such as                                 
the one at issue in  Headwaters, Inc. v. Talent Irrigation District are not “waters of the United                                 
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States,” similar pollution could occur on an even larger scale and directly impact                         
downstream waters, including the Rogue River itself.  
 
 

.  
 Bear Creek Credit: Frances Oyung 

Bear Creek, the most urbanized tributary           
to the Rogue River, provides a compelling             
example that highlights the connections         
between irrigation systems and the         
watershed. The Bear Creek watershed         
stretches across 395 square miles entirely           
within Jackson County in southwestern         
Oregon. Approximately 46 percent of the           
watershed is forested, 35 percent is zoned             
exclusive farm use, and 12.5 percent is             
zoned rural residential, commercial,       
industrial, or urban use.  
 

 
There are three large irrigation districts within the watershed, Talent Irrigation District                       
(“TID”), Medford Irrigation District (“MID”), and Rogue River Valley Irrigation District                     
(“RRVID”) that operate more than 250 miles of irrigation canals. [11] 
 

 
             Source: USGS NHD ‑ Canals in  Orange . 
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Rogue River: Importance of Wetlands and Vernal Pools 
 
Wetlands store �loodwaters, �ilter out pollutants, retain sediment, capture nutrients, and                     
provide habitat. [14] Under the proposed rule, jurisdiction over wetlands would be narrowed                       
in multiple ways, including (1) by narrowing the classes of protected waters such that there                             
will be fewer adjacent wetlands; (2) requiring wetlands to have a direct surface hydrologic                           
connection with perennial or intermittent �low, or actually abut that narrower class or                         
waters; and (3) de�ining upland in a way that encompasses waters that have historically                           
been protected “waters of the United States.” 
 
Southern Oregon is home to unique vernal pool systems that �ill up with rainwater during                             
the winter and spring, but may otherwise be dry.  
 

 
Table Rock Vernal Pools Credit: Stacey Detwiler 
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The Agate Desert vernal pools in Jackson County are the only vernal pools in Oregon and                               
support unique species, such as the vernal pool fairy shrimp listed as threatened under the                             
Endangered Species Act. [15] Vernal pools help to store �loodwaters, �ilter out pollutants, and                         
provide habitat for migrating birds. [16] Unfortunately, an estimated 82 percent of the Agate                         
Desert vernal pools have been destroyed or signi�icantly degraded. [17] Development has                     
�lattened and destroyed these wetlands and roads fragment this fragile system. [18]  The                       
proposed rule would leave the Agate Desert vernal pools unprotected and vulnerable to                         
increased degradation. 
 
Crater Lake: “Closed Basin” That Could Lose CWA Protections : 
 

 
Crater Lake Credit: Stacey Detwiler 
 
Under the proposed rule, so‑called “closed basins” and other waters that lack connections                         
to traditionally navigable waterways that have historically been considered “waters of the                       
United States” could lose protections under the Clean Water Act. Outside of the Rogue                           
watershed, but no less important, are the iconic blue waters of Crater Lake. M ost of the                               
water in Crater Lake comes directly from snow melt or rainfall and, at 1,949 feet deep, it is                                   
also the deepest lake in the United States. According to the National Park Service, scientists                             
consider the lake the “clearest and cleanest large body of water in the world.” [19]  
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SAN FRANCISCO BAY: 
A Case Study of Streams at Risk from Proposed Definition of WOTUS 
 
San Francisco Bay’s watershed stretches from the granite tips of the Sierra Nevada to the Golden                
Gate, covering almost 60,000 square miles and nearly 40 percent of California.1 The ephemeral              
streams and creeks, and year-round streams and creeks, flow to rivers that merge and flow to the                 
San Joaquin-Sacramento Delta and San Francisco Bay, which comprise the largest estuary on the              
Pacific Coast.2 San Francisco Bay and the San Joaquin-Sacramento Delta comprise one of the most               
ecologically productive waterbodies in the world, with open water habitats, intertidal mudflats,            
rocky shores, salt ponds, salt and freshwater marshes, shaded stream and creek habitats, and              
ephemeral streams, creeks and marshes that flow with the season.  
 

 
[Left] The Sausal Creek watershed begins as a series of ephemeral creeks 1,300-1,500 feet above sea level in the Oakland Hills3 Sausal 

Creek  is a tributary to the SF Bay Area.  [Right] swimmer in the San Francisco Bay. Photo credit: San Francisco Baykeeper 

 
The Bay Area's explosive growth, coupled with its rich biodiversity, has resulted in a high number of                 
native species at risk. The area's nine counties are home to more than 90 animal and plant species listed                   
as threatened or endangered under the federal Endangered Species Act, including: 
 

● California red-legged frog,  
● Alameda whipsnake,  
● California tiger salamander,  
● Central California Coast steelhead trout and coho salmon,  
● southern green sturgeon,  
● callippe silverspot butterfly,  
● Bay checkerspot butterfly,  
● Contra Costa goldfields,  
● Suisun thistle, and  
● yellow larkspur.4 
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The hundreds of native rare or endangered plants grow in the wide variety of environmental               
conditions unique to the San Francisco Bay-Delta estuary.5 The Bay-Delta also hosts a diverse              
wildlife community of fish, seals, sea lions, and native and migrating birds.6 San Francisco Bay is a                 
treasure of the Bay Area, defining so much of the character and quality of life of the community.  
 
San Francisco Bay is surrounded by: 
 

● More than 7 million people7  
● 5 oil refineries8 and more than 1300 other industrial facilities9  
● More than 86 city stormwater systems10 
● 40 sewage treatment plants11 

 
Additionally, thousands of Bay Area residents surf, swim, kiteboard, boat, view wildlife, and pursue              
other activities on and in the water of the Bay. Thousands of residents and visitors come to the                  
Bay’s shorelines for fitness, inspiration, beauty, and renewal. 
 
Important Ephemeral/Intermittent Waters Could Lose Protection: 
  
In California, the vast majority of streams flow only in response to rainfall, according to U.S.                
Geological Survey data.12 66% of California’s streams are ephemeral or intermittent, though this             
statistic does not include stream segments less than one mile in length.13  

 
The proposed definition of “waters of the       
United States” could strip protections     
from the headwaters of creeks, rivers      
and numerous streams that feed the      
California Delta and San Francisco Bay.      
Under the proposed rule, over 40% of       
the Bay Area’s stream miles could lose       
protection.  
 
Ephemeral and intermittent streams    
systems comprise a large portion of      
southwestern watersheds, contributing   
to the hydrological, biogeochemical, and     
ecological health of a watershed. Given      
their importance and vast extent, it is       
accepted that an individual ephemeral or      
intermittent stream segment should not     
be examined in isolation.  
 
 

     Map of Bay Area  showing Endangered Ephemeral  Streams.  Source: Ian Wren, San Francisco Baykeeper (2019). 15 
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Consideration of the cumulative impacts from anthropogenic uses on these streams is critical in              
watershed-based assessments and land management decisions to maintain overall watershed          
health and water quality.14  
 

Some of the potentially affected creeks and streams already are threatened by pollution,             
development, mining, and agriculture. Eliminating environmental protections would harm these          
already fragile waterways, and add to the threat faced by the watershed’s six endangered fish               
species. Endangered Chinook salmon, for example, rely on ephemeral and intermittent streams as             
spawning grounds. Removing protections could also lead to creek filling, accelerated erosion, and             
contamination threatening the survival of numerous other native species.  
 
Ephemeral Streams and Drinking Water:  
 
According to a 2009 EPA analysis, 58% of U.S. streams that supply public drinking water systems                
are intermittent or ephemeral.16 If ephemeral waters were to lose Clean Water Act protection, it               
could also harm some of California’s stream-fed reservoirs in the Bay Area. 

 
The San Francisco Public Utilities     
Commission (SFPUC) owns 23,000    
acres of watershed lands on the      
Peninsula adjacent to Highway 280.     
They house three drinking water     
reservoirs — San Andreas, Crystal     
Springs (upper and lower), and     
Pilarcitos — that collect Montara     
Mountain Watershed and San Mateo     
Creek runoff. The Peninsula    
watershed “consists of small    
ephemeral streams (including San    
Mateo Creek) that follow natural     
watercourses from the eastern slope     
of the Santa Cruz Mountains to      
Crystal Springs Reservoir.”17 These    
ephemeral streams, reservoirs and    
other waters have historically been     
protected as “waters of the United      
States” under the Clean Water Act.18 
 

Map of Crystal Springs reservoir in the south Bay Area, which is a drinking water source for the Silicon Valley. Source: Ian                      

Wren, San Francisco Baykeeper (2019).1 
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It is critical to maintain Clean Water Act jurisdiction over these waters because the water stored in                 
the Peninsula Watershed directly serves more than one million people in northern San Mateo and               
San Francisco counties.20 Upper and Lower Crystal Springs reservoirs operate as one system, and              
have a combined capacity of 22.5 billion gallons of water.21 Additionally, the Peninsula Watershed              
lands have the greatest concentration of special status-species in the nine-county Bay Area.22  
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SNAKE RIVER WATERSHED:  
A Case Study of Closed Basins, Ephemeral Streams, and Ditched Streams  at 
risk under the Proposed WOTUS Definition 
 

 
South fork Snake moonrise. Photo by  Kirk Anderson 

 
The Snake River flows from its origin headwaters in Wyoming across the full breadth of Idaho to its                  
mouth near Washington State’s Tri-cities. At 1,078 miles long, with an average discharge over              
54,000 cubic feet per second, the Snake River is the largest tributary of the Columbia River and one                  
of our nation’s greatest hydrologic resources. As it passes over the Snake Plain Aquifer on its                
journey westward to the Columbia River, the Snake flows through pine forests, vast plains, and red                
rock canyons, exemplifying the region’s rich diversity of landscapes. From Henry’s Fork to Hells              
Canyon, visiting fly fishermen, rafters, kayakers, and hikers have access to incredibly diverse             
outdoor opportunities as the river morphs from its alpine headwater sources into freestone,             
whitewater, reservoir, and classic tailwater. The whole state benefits. Idaho’s $3.4 billion tourism             

 



Snake River Watershed: Case Study                   Page 2 of 9 
 

industry employs more than 26,000 Idahoans and generates almost $500 million in local, state, and               
federal tax revenues, according to the U.S. Travel Association.1  

The Snake River’s water quality has been degraded by industrial and municipal pollution, toxic              
waste dumps, and pesticide and fertilizer runoff.2 In 2014, the Idaho Department of Environmental              
Quality found that 36 percent of Idaho’s assessed rivers and streams failed to meet water quality                
standards (while 31 percent of the rivers and streams had not yet been assessed).3 The Snake River                 
and its tributaries are also affected by an extensive system of dams, which prevent salmon and                
steelhead migration, significantly alter the river’s flow, and degrade the water quality. Logging,             
water diversions for agriculture, and human population growth have also altered the Snake River’s              
flow and water quality, reducing the quality of fish habitat basin-wide.  

The Snake River is home extensive dairy Concentrated Animal Feeding Operations (CAFOs) that             
keep thousands of cows in a confinement. Nearly all of Idaho’s dairy CAFOs drain to the Snake River                  
and its aquifer; they are estimated to produce more than 12 million tons of manure each year.                 
Inadequately regulated and poorly designed CAFOs – as well as the intensive crop production              
needed for animal feed – pose serious problems for human health and water quality from nitrates,                
ammonia, phosphate, pesticides, herbicides, antibiotics, heavy metals, pathogens like E. coli and            
salmonella, and other pollutants. 

 

The Snake Plain Aquifer4 

The Snake Plain Aquifer is vital to the economy of the region, especially for irrigation.5 Additionally,                
more than 95 percent of Idaho’s drinking water comes from groundwater.6 Because the Snake River               
and the Snake River Plain Aquifer are hydrologically connected, pollution and depletion of one              
water resource inevitably affects the other. Major segments of the Snake River are highly polluted               
by bacteria and nutrients, causing excessive nuisance algae production and low dissolved oxygen             
levels. Nitrate pollution in the Snake River Aquifer affects most of the aquifer and is growing largely                 
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due to fertilizer application and dairy facilities. Consumption of water polluted by nitrate is              
dangerous, especially for young children; studies show that within 30 years large portions of the               
aquifer will be undrinkable.7 

Threats to the Closed Basins:  
 

 
 
Within the Snake River watershed, at least five percent of the area (about 5,185 sq. miles or                 
3,318,400 acres) is considered a “closed basin” because the waterways are only connected to the               
Snake River via subsurface connections. Called the “Upper Snake Closed Basin,” in east-central             
Idaho, it includes the drainages of five watersheds, the Big Lost, Little Lost, Birch, Medicine Lodge,                
and Beaver-Camas.8  
 
Located within this basin is the Camas National Wildlife Refuge, established in 1937 to provide               
habitat for waterfowl, including migratory birds.9 A portion of the Caribou-Targhee National Forest             
is also located within the basin.10 Two of the major waterways in this basin, the Big Lost and Little                   
Lost rivers, percolate through volcanic flows, enter the Snake River aquifer, and join the Snake               
River as springs.11 The waterways found in this basin play an important economic and ecological               
role that is already being affected by pollution. 
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● Little Lost River Subbasin: The Little Lost River runs aboveground for about 75 miles              
before flowing into groundwater. This subbasin includes critical habitat for bull trout, listed             
as threatened under the Endangered Species Act.14 The water quality is being adversely             
impacted by sediment deposition and elevated stream temperatures, degrading native fish           
habitat.15  

16 
 
All of the waterways in this closed basin are at risk of being exempted from the Clean Water Act.                   
The underground hydrological connection between the closed basin and the Snake River is             
undisputed, but the Proposed Rule would likely exempt all waterways in the area from Clean Water                
Act protection because this connection is via groundwater rather than surface water.  
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Threats to Ditched Streams:  
 
There are over 14,866 miles of canals or 
ditches in the Snake River watershed. Under 
the Proposed Rule, most of these are at risk of 
losing protections. In the map to the right, all 
the ditched streams throughout the Snake 
River watershed are shown in yellow. 23 
 
Many of these ditches currently have 
dischargers releasing pollutants to the 
waterway. Under the proposed rule, it is 
possible that many of these dischargers may no 
longer have to comply with Clean Water Act 
requirements. One example of the potential 
scope of this problem can be seen in the map 
below, showing facilities that currently discharge pollutants to canals and ditches near Boise, Idaho. 
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Threats to Ephemeral Streams: 
 
The Snake River watershed contains many miles of streams with low levels of flow. However, the                
available data makes it impossible to determine which of these streams would be categorized as               
ephemeral. Historically, the state of Idaho has not made any distinction between intermittent and              
ephemeral streams.21 As of 2009, over 250,000 people in Idaho received drinking water from public               
drinking water systems that rely at least in part on intermittent, ephemeral, or headwater              
streams.22 These waterways also include critical habitat for endangered salmon and bull trout. All of               
these waterways are at risk of losing Clean Water Act protections.20 

 

 
 
Barriers to State Enforcement:  
 
Idaho was only approved by EPA to administer and enforce the Idaho Pollutant Discharge 
Elimination System program in 2018, with the program planned to be fully  implemented by 2021.24 
The historic inaction by the state of Idaho against CAFOs and other polluters strongly suggest that 
the state is unlikely to step in to make up for gaps in federal protection. Furthermore, Idaho does 
not have standalone citizen suit provision, which means that the public would be unable to take 
legal action to protect waterways impacted by pollution if they are no longer protected under the 
Clean Water Act.  
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World-Renowned Trout Streams:  
Wild trout fisheries are important economic drivers in Montana. The Montana Fish Wildlife and              
Parks estimated in 2015 that recreational angling in Montana added $907.8 million to the state’s               
economy.10 Four of the state’s most renowned trout streams are the Big Hole, Beaverhead, Jefferson,               
Madison, and Gallatin Rivers. 
 

● Big Hole River: The Big Hole flows for 155 miles in the southwestern corner of Montana                
and is a primary tributary of the Upper Missouri River. It is also well known for its                 
world-class trout fisheries.11 The Big Hole is fed by a multitude of smaller headwater              
streams.  

  

 
 

The Upper Big Hole is the last location in the lower 48 states to host a naturally producing                  
population of native fluvial Arctic grayling in a river. Grayling historically occupied much of              
the Upper Missouri. However, development, dams, and mining caused the population to            
decline dramatically, and a drought in the 1980s caused the grayling population in Big Hole               
River to fall dangerously low.12 Grayling are dependent on cold water flows and proper              
gravel bed habitat; their current population is largely confined to parts of the upper Big               
Hole River and approximately eleven tributary streams. Dewatering of the river and            
tributaries for irrigation and agricultural development has lead to a decline in grayling             
numbers.13 
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In the Upper Missouri River watershed, the wetlands are also often temporary or seasonal,              
dependant on snowmelt or ephemeral or intermittent streams. However, these wetlands are critical             
to the health of the Upper Missouri River. Wetlands trap sediments, moderate water temperature,              
produce oxygen, recycle nutrients, and absorb chemicals and other pollutants. All of these functions              
improve and maintain water quality in nearby waterways, and the degradation of these wetlands              
leads to impacts to the watershed as a whole.31  
 
While no available cumulative dataset definitively identifies streams as ephemeral, intermittent or            
perennial for the entire watershed, it is possible to identify streams that are the most in danger of                  
losing Clean Water Act protection under the narrow proposed definition of “waters of the United               
States.” These are the headwater streams with individually small, but cumulatively large            
contributions to the Upper Missouri River. Based on United States Geological Survey data that has               
been hydrologically conditioned for improved hydrologic flow representation, it can be estimated            
that nearly 85 percent of the streams, or roughly 30,297 stream miles, in the Upper Missouri                
watershed are in danger of losing protection based on the exclusion of “ephemeral” streams, the               
prohibition on protecting streams that flow only in response to precipitation and the flow              
requirements based on “typical years.” 32  
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The Potomac basin covers 14,670 square miles stretching across Maryland, Pennsylvania, Virginia, 
West Virginia, and the District of Columbia. The Potomac River is the second largest contributor of 
fresh water to the Chesapeake Bay and is a critical water supply source to communities in its 
watershed.  

 
Most of the population of     
the basin, approximately 6    
million people,1 which   
includes the District of    
Columbia, receives its   
drinking water from the    
Potomac River. About 600    
million gallons per day is     
used for water supply, and     
about 1.6 billion gallons,    
most of which is returned     
to streams, is used daily for      
power plant cooling and    
industrial use.2  
Washington, D.C., and the    
surrounding National  

Capital Region (NCR) is the largest population center along the non-tidal Potomac. The source              
water area for the NCR water suppliers covers 11,560 sq. mi. of the Potomac basin.3 In this portion                  
of the basin, there are approximately 4.5 million residents or about three-quarters of the basin's               
population. According to the U.S. Census Bureau, the total population of the basin is 6.2 million4 and                 
continues to grow steadily. By 2030, the population of the entire Chesapeake Bay watershed is               
expected to increase by 13 percent with much of the growth anticipated in the  
NCR 5. 
 
Approximately three-quarters of the water for the NCR comes from the Potomac River. The river               
provides approximately 520 million gallons of water a day.6 The costs associated with treating              
drinking water increase as the supply is degraded. Currently, the operating expenses are nearly half               
a billion dollars,7 and a feasibility study predicts increased costs due to emerging pollutants.8 
  
From the headwaters of the Upper Potomac down to the tidal Potomac River and Estuary, the                
waters of the Potomac sustain a wide variety aquatic life. This includes the Eastern Hellbender, an                
aquatic salamander that is listed as endangered in the state of Maryland,9 a species of concern in                 
Virginia, and Federal Species of Concern.10 The Eastern Hellbender is particularly sensitive to             
degraded water quality and therefore seen as a reliable indicator of environmental health.11 Further              
downstream, more than 100 species of fish live and/or spawn in the tidal Potomac River and                
Estuary.12 This includes the American Shad, which was once one most abundant and economically              
important fish in the East Coast before being nearly wiped out by pollution and overfishing. Thanks                
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to restoration programs and improvements in water quality, the American Shad population is             
rebounding.13 
 
In the states the Upper Potomac runs through, water-based recreation plays an important role in               
the economies. For roughly every six boats registered in Maryland, the state adds more than one                
full-time job; each boat contributes on average about $9,230 a year in economic activity.14 Similarly,               
in 2018, the Pennsylvania Fish and Boat Commission sold 765,983 fishing licenses and 555,199              
fishing permits;15 recreational fishing generates an estimated annual economic benefit of $46.1            
billion.16 Roughly eight million wildlife watchers spent $636 million, $960 million, and $1.4 billion              
in Maryland, Virginia, and Pennsylvania, respectively, on trip-related expenses and equipment in            
2006.17  
 
A 2001 study compared the 1996 water quality of the Chesapeake Bay with what it would have                 
been without the Clean Water Act found the benefits of water-quality improvements to annual              
recreational boating, fishing, and    
swimming ranged from $357.9 million     
to $1.8 billion.18 The tributaries and the       
mainstream of the Potomac provide a      
wealth of recreational opportunities    
from fishing to boating, including three      
large outfitters in the Harpers Ferry      
area that place thousands of people on       
the Potomac River every year. Sport      
fishing for smallmouth bass dominates     
the fishing industry in the Upper      
Potomac, providing an estimated $23     
million to the region's economy.19  

South Branch Potomac Trough - Upper Potomac         
Riverkeeper 

  
The many uses of the watershed are being affected by development and pollution. In the Upper                
Potomac River watershed, sources of pollution include industry, agriculture, mining, and failing            
infrastructure.20 The North Branch Potomac is also impacted by acid mine drainage seeps from              
historic mining practices. The Upper Potomac and its tributaries are impaired for pollutants             
including chloride, bacteria, phosphorus, and sediment.21  
 
Threats to Ephemeral streams: 
 
A recent study of nearly 60,000 square kilometers, including the Potomac River watershed and five               
smaller watersheds in Maryland, found that the National Hydrography Dataset (NHD)           
underestimates stream density by up to 250 percent.22 This is because any headwater stream              
reaches are not included in hydrographical maps such as the NHD. The streams are often excluded                
from mapping because they either were buried during development or because they are overlooked              
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for being smaller than the minimum mapping size. Despite being unidentified in mapping data,              
these streams are an important part of the watershed and impact downstream waterways. Failure              
to identify and protect these streams leads to downstream water degradation, aquatic habitat             
fragmentation, and increased water contamination.23 
 

24 
These figures from the study show an example of the streams currently excluded from mapping (blue),                
as compared to the currently mapped streams (black).  
 
This data gap makes it difficult to study and prevent the impacts of development and other forms of                  
degradation on streams and the watershed as a whole. It also makes it impossible to understand the                 
impacts of the proposed rule’s exemption of ephemeral streams on the Upper Potomac Watershed.              
Without data on these smaller headwater streams, it is impossible to assess the number of               
potentially impacted streams, let alone assess which of the streams might qualify as ephemeral              
under the unclear terms of the Proposed Rule. However, it is clear that impacts to the                
aforementioned drinking water and recreation benefits of the region would be increased with a loss               
of protection of ephemeral streams in the watershed, even if the full extent of the impacts are not                  
known at this point.  
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Threats  to Interstate Waters:  
 
The Upper Potomac watershed covers four states: West Virginia, Virginia, Maryland, and            
Pennsylvania. These varying jurisdictions and standards lead to unique challenges in protecting            
water quality throughout the watershed. In recognition of this, Congress authorized the Interstate             
Commission on the Potomac River Basin to facilitate cooperation between the states and their              
agencies.25 Similarly, efforts to protect the Chesapeake Bay required extensive cooperation and            
negotiation between states to create region-wide pollutant-loading standards.26  
 
The Proposed Rule’s exemption of ephemeral streams from protections and exclusion of “interstate             
waters” as a basis for jurisdiction threatens to further complicate matters. Strong federal             
protections for waters that cross state lines are essential to preventing unequal protections             
throughout the watershed, with widespread consequences. The proposed rule threatens to bring            
chaos to the delicate balance of protections in the watershed.  
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EXECUTIVE SUMMARY 


The City of Boulder (city) is fortunate to have several high-quality sources of drinking water, and protecting 
the water supply is central to the city’s water supply management and planning efforts. In April 2016, the 
city received a grant from the Colorado Department of Public Health and Environment, and facilitation 
assistance from the Colorado Rural Water Association to formalize current and future protection efforts 
in a Source Water Protection Plan (SWPP). The city invited nearly 50 stakeholders representing 20 local, 
state, and federal agencies and organizations, as well as business and land owners, to participate in the 
SWPP development process. Over the course of a year, the stakeholder group worked to: delineate the 
source water protection area, identify potential sources of contamination (PSOC), and identify and 
prioritize voluntary best 
management practices that the city 
and its partners can implement to 
protect the water supply at its source.  


The city’s Source Water Protection 
Area includes three zones (Figure 1). 
The city will focus protection efforts 
primarily in Zone 1, which includes 
the direct drainages to the source 
waters. Nearly two dozen types of 
PSOCs were identified and reviewed 
during the stakeholder process. 
Because the city’s water comes from 
several distinct settings, the 
stakeholder group estimated 
susceptibility to each PSOC for 
individual watersheds separately. Overall, the potential for stormwater runoff and erosion/sediment 
transport impacts from wildfire and floods were among the highest ranked PSOCs. Some watersheds were 
estimated to be moderately susceptible to contamination from PSOCs that are not currently impacting 
the system, but are closely monitored by the city for future changes in prevalence (e.g., oil and gas 
development and aquatic nuisance species). For many PSOCs there is no documented impact, but city 
staff continue to monitor temporal and spatial changes in water quality to assess any changes (e.g., 
leaching septic systems, abandoned mine discharges, illegal hazardous waste dumping). 


Through the stakeholder group’s review and prioritization of the PSOCs, more than 50 voluntary best 
management practices were identified to protect the water supply. These practices have been compiled 
into an action plan in this SWPP that will serve as a guide for the city to work with partners towards 
minimizing potential water quality impacts to the reservoirs and tributaries that contribute to the city’s 
water supply. The city will track best management practice implementation and will assess the 
effectiveness of implementing water supply protection activities through the city’s ongoing water quality 
monitoring program. 


 


Figure 1. Source Water Protection Area zones. 
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1 INTRODUCTION 


Source water protection has long been recognized as a necessary and often cost-effective component of 
a multi-barrier approach to providing clean, safe drinking water. The City of Boulder (city) relies on surface 
water supplies, including storage reservoirs. The water supply can be impacted by land use sources such 
as stormwater runoff from roads and developed areas, wildfire, septic systems, and drainage from 
abandoned mines. Activities and operations within reservoirs also have the potential to contribute 
sediment, chemicals, metals, pathogens, and other contaminants to source waters (Figure 2). Removing 
contaminants through treatment can be costly (or cost-prohibitive) and increasingly challenging as more 
contaminants become regulated at the state and federal level. Thus, minimizing the introduction of 
contaminants to the raw water supply is an important aspect of water supply planning. 


 


Figure 2. Schematic drawing of potential sources of contamination to surface water and groundwater.  


The contents and organization of this report are presented in Figure 3. This public document will not be 
regularly updated. However, city staff will maintain updated versions of this document on file, with 
Section 6 and the appendix subject to regular updates as source water protection measures are 
implemented.     
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Figure 3. Report organization and contents. 


• Introduction
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Section 4
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Section 5


• Source Water Protection Action Plan
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• References
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 Purpose of a Source Water Protection Plan 


The City of Boulder, Public Water System ID CO0107152, is fortunate to have several high-quality water 
sources including the reservoirs and streams in North Boulder Creek and Middle Boulder Creek 
watersheds, and diversions from the upper Colorado River via Carter Lake and Boulder Reservoir. Source 
water protection is integral to the city’s water supply planning. During the late 1800s the city worked to 
move the drinking water intake closer to the Continental Divide and upstream from mining activities that 
were introducing contaminants to the creeks. Since the early 1900s, public access to several of the city’s 
water sources has been limited or prohibited, and the city implements a variety of programs that address 
watershed health and protection. The city’s development of multiple sources also provides short- and 
long-term redundancy and operational flexibility. Overall, the city takes an active role in addressing land 
use and management issues by working in conjunction with and supporting governmental organizations, 
private landowners, and other watershed stakeholders to protect the water supply. 


This Source Water Protection Plan (SWPP) builds upon previous efforts, and is a tool for the city to help 
ensure reliable and high-quality drinking water sources for current and future generations. The goals of 
this SWPP are to:  


• Engage key land and resource managers in the SWPP development process and create an 
awareness of the community’s drinking water sources and susceptibility to surface water quality 
impacts; 


• Identify and prioritize existing and potential water quality impacts to the drinking water supplies; 


• Serve as a guide for implementing best management practices to more effectively and efficiently 
allocate resources towards watershed protection activities; and 


• Update the city’s internal contingency plan, which lays out a coordinated approach for responding 
rapidly, effectively and efficiently to any emergency incident that threatens or disrupts the 
community water supply.  


Provided below are key source water management and protection efforts related to the city’s drinking 
water supply:  


• Water Quality Monitoring Program (1990-present)- The city has implemented a long-term source 
water monitoring program that includes chemical, physical, and biological data in the North and 
Middle Boulder Creek Watersheds and the Boulder Reservoir Watershed. 


• Boulder 2016 Water Efficiency Plan (Rozaklis and Associates, LLC 2016)- This plan provides 
guidance for implementing water conservation programs in the city to achieve water conservation 
goals. 


• Town of Nederland Source Water Protection Plan (Town of Nederland and CRWA 2014)- The 
Town of Nederland’s 2014 SWPP covers Middle Boulder Creek, upstream from the town’s intake. 
City staff were involved in the SWPP development process.  


• Boulder Reservoir Master Plan (City of Boulder 2012)- This plan established management goals 
and objectives for land use and recreational activities on and around the reservoir. Several of the 
goals are directly related to source water protection, such as identifying and minimizing pollutant 
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sources, monitoring water quality, reducing the risk for infestation of aquatic nuisance species, 
and promoting visitor awareness and stewardship of the reservoir.  


• Source Water Master Plan (MWH and AMEC 2009)- Volume 4 of the Water Utility Master Plan 
provides a framework for managing the city’s source water to ensure that future water supply 
needs are met. The plan outlines watershed management and wildfire protection measures to 
protect the water supply.  


• Colorado Source Water Assessment Report for City of Boulder (2004/2010)- The Colorado 
Department of Public Health and Environment (CDPHE) developed source water assessments for 
all Colorado public water systems, including the city. 


• Middle Boulder Creek Water Source Management Work Plan (City of Boulder et al. 2002)- This 
work plan compiled information on Barker Reservoir watershed characteristics, operations, water 
quantity and quality, and system facilities. The plan includes a series of recommendations to 
protect the water supply at its source.  


• Water Source Impact Assessment (Brown and Caldwell 1992)- This was the city’s original SWPP 
providing a detailed review of the city’s source water supplies, potential contaminant sources, 
and recommended management actions.  


 Colorado’s SWAP Program 


Congress passed the original Safe Drinking Water Act in 1974 to protect public health by regulating the 
nation’s public drinking water supplies. The 1996 Safe Drinking Water Act amendments required states to 
develop and implement Source Water Assessment and Protection (SWAP) programs. CDPHE’s Water 
Quality Control Division assumed responsibility for developing Colorado’s SWAP, which was finalized and 
approved by the United States Environmental Protection Agency (EPA) in 2000 (CDPHE 2000). Colorado’s 
SWAP program is an iterative, two-phased process designed to assist public water systems in 
preventing potential contamination of their untreated drinking water supplies. The two phases 
include the Assessment Phase and the Protection Phase as further described below (Figure 4).  


 


Figure 4. Illustration of the Source Water Assessment and Protection (SWAP) two-phased process (CDPHE 2015).  
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1.2.1 Source Water Assessment Phase 


The Water Quality Control Division’s Assessment Phase (see upper portion of Figure 4) consists of the 
following four elements for all public water systems in the state:  


1. Delineating the source water assessment area,  


2. Developing an inventory of potential sources of contamination (PSOC) within the assessment 
area,  


3. Conducting an analysis to determine the potential susceptibility of each public water drinking 
water source to PSOCs, and  


4. Reporting the results from the source water assessment to the public water systems and to the 
general public. 


The Water Quality Control Division completed source water assessments for all public water systems in 
the state of Colorado, including the city, in 2004.  


1.2.2 Source Water Protection Phase 


The Protection Phase (see lower portion of Figure 4) for all public water systems consists of four primary 
elements:  


1. Involving stakeholders in the source water protection planning process, 


2. Developing a protection plan that identifies and prioritizes PSOCs and associated best 
management practices (BMP) to protect the water supply,  


3. Implementing the protection plan and BMPs, and 


4. Monitoring the effectiveness of the protection plan and updating it accordingly based on future 
assessments. 


Following completion of the source water assessments, public water systems were encouraged to 
voluntarily implement programs and preventative measures to protect source water quality. The city 
considers source water protection integral to its water supply planning and is updating and formalizing 
the process through the development of this SWPP.  
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2 SOURCE WATER SETTING 


The city's drinking water comes from North Boulder Creek, Middle Boulder Creek and diversions from the 
Upper Colorado River on the west slope. The city’s water sources have distinct water supply settings and 
are treated at two different water treatment plants (WTP) — Betasso WTP and Boulder Reservoir WTP. A 
map of the source watersheds is presented in Figure 5.  


The Betasso WTP, located in the foothills west of Boulder, treats water from North Boulder Creek and 
Middle Boulder Creek. The Silver Lake Watershed, and reservoirs and lakes within, are at the headwaters 
of North Boulder Creek. There are two routes by which water from the Silver Lake Watershed and North 
Boulder Creek are delivered to Betasso WTP. One route involves diverting water from North Boulder Creek 
below Silver Lake Reservoir and transporting it through the Silver Lake Pipeline; the second route involves 
taking water from Lakewood Reservoir through the Lakewood Pipeline. Water can also bypass the Silver 
Lake Pipeline, run down North Boulder Creek through Caribou Ranch, and be diverted into Lakewood 
Reservoir. Water from Como Creek can also be diverted into Lakewood Reservoir. Lakewood Reservoir is 
not a storage reservoir but a regulating facility. Public access to the Silver Lake Watershed has been 
prohibited since 1920 for water quality protection (MWH and AMEC 2009).  Public access to Lakewood 
Reservoir is also prohibited.  


Water from Middle Boulder Creek is delivered to Betasso WTP through Barker Reservoir, which is located 
east of Nederland on Middle Boulder Creek. Water flowing through or stored in Barker Reservoir is either 
discharged below Barker Dam to Boulder Creek or is transported through a pipeline to Kossler Reservoir, 
which is a small regulating reservoir. Water from Kossler Reservoir is carried through a pipeline to either 
the Boulder Canyon Hydroelectric Facility and discharged to Boulder Creek or to the Betasso WTP. Public 
access to Barker and Kossler Reservoirs is limited. 


The Boulder Reservoir WTP treats west slope water, and small amounts of east slope water, from Boulder 
Reservoir or the Boulder Feeder Canal (BFC), depending on the time of year. Northern Colorado Water 
Conservancy District (Northern Water) diverts water from the upper Colorado River by means of a series 
of pipelines, reservoirs and canals to Carter Lake, where it is then transported to Boulder Reservoir via the 
21-mile St. Vrain Supply Canal and BFC. In this SWPP, the St. Vrain Supply Canal and Boulder Feeder Canal 
are collectively referred to as BFC. Boulder Reservoir is primarily fed by BFC, which generally flows early 
April through late October. BFC is managed and operated by Northern Water. Small amounts of water 
from Farmers Ditch and Boulder Reservoir’s tributaries also contribute water to the reservoir. The city 
owns Boulder Reservoir and has contracts with Northern Water that allocate storage capacity in the 
reservoir between the two entities. The city can treat water from the reservoir year-round but prefers to 
treat water from BFC when it is flowing due to water quality and operational considerations.  


The city will be participating in the 2018 construction of the Southern Water Supply Pipeline II, which will 
transport raw water from Carter Lake directly to the Boulder Reservoir WTP, bypassing BFC. The city will 
still have storage capacity in Boulder Reservoir, providing the city with operational flexibility. Northern 
Water will continue delivering water via BFC April through October to Boulder Reservoir, based on 
demands of the city and other downstream water users. Replacing the open canal with a pipeline for 
transporting raw water for the city’s drinking water use has myriad benefits including eliminating impacts 
from any of the PSOCs along BFC to the city’s water supply, minimizing impacts from severe weather 
events such as flooding, and providing year-round supply reliability.  
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Figure 5. Source water reservoirs and watersheds. 


 Water Supply Redundancy and Resilience 


The city is fortunate to have three distinct sources of drinking water, providing redundancy in the system 
and allowing the city to shut down an intake if a source becomes temporarily unusable. The city can also 
control some inflows and divert ditches or creeks away from drinking water reservoirs if needed, providing 
extra resilience to the water supply. For example, during the 2013 flood the Boulder Reservoir WTP was 
unable to treat reservoir water because of elevated turbidity levels, and BFC was inoperable. During the 
flood, and for weeks afterwards, the city relied on the Betasso WTP to supply Boulder with drinking water 
(see Section 5.14). As another example, when the Old Swathmore mine discharged into upper Middle 
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Boulder Creek in 2015, the city did not treat Barker Reservoir water as a precaution (see Section 5.11). If 
a wildfire or other potential contaminant event were to occur near Lakewood Reservoir, the city could 
divert North Boulder Creek at a higher elevation intake and bypass diversions from lower elevation areas 
affected by fire. The redundancy and resilience in the water supply better positions the city to continue 
supplying customers with drinking water even in the event of short-term source or system contamination.  


 Watershed Characteristics and Land Use 


Lakewood Reservoir and Barker Reservoir watersheds are predominantly forested, and much of the Silver 
Lake Watershed is above timberline (Figure 6). In these upper watersheds, development is concentrated 
west of Barker Reservoir in the towns of Nederland and Eldora, with populations of 1,504 and 142, 
respectively (U.S. Census 2015). North Boulder Creek and Como Creek flow through Caribou Ranch, a 
privately-owned and agriculturally-managed tract of land in the Lakewood Reservoir Watershed. The 
United States Forest Service (USFS) manages 60% of the Lakewood Reservoir Watershed and 70% of the 
Barker Reservoir Watershed (NLCD 2014). The Silver Lake Watershed is owned by the city. Further details 
on the characteristics of these upper watersheds can be found at MWH and AMEC (2009), City of Boulder 
et al. (2002), and Brown and Caldwell (1992).  


Much of the watershed and drainage area to Boulder Reservoir and the lower portion of BFC are used for 
agricultural purposes, open space, and residential (Figure 6) (NLCD 2014). The land west of Lake Valley 
Estates and Golf Course and along BFC is primarily grassland. A portion of the land in Boulder Reservoir 
Watershed is owned by the city, and much of it is leased for agricultural use. Further details on the 
watershed characteristics can be found in City of Boulder (2012), MWH and AMEC (2009), and Brown and 
Caldwell (1992). 


 Water Quality 


The city implements an extensive water quality monitoring program, routinely collecting and analyzing 
water quality samples at the source water reservoirs and tributaries (see Figure 7 for the monitoring sites). 
The data collected through the monitoring program are analyzed using statistical methods to allow city 
staff to identify trends or changes in water quality, comply with federal and state water quality regulations 
and city goals, understand water quality improvements or degradation from watershed activities, and 
detect potential sources of contamination. City staff re-evaluate the monitoring program annually and 
develop annual source water quality reports. Information on the city’s drinking water quality is available 
online: https://bouldercolorado.gov/water/drinking-water-quality.  


 



https://bouldercolorado.gov/water/drinking-water-quality
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Figure 6. Land use patterns in the source water watersheds (NLCD 2014). 
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Figure 7. Routine source water quality monitoring stations.  







Page 18 of 72 


 


3 WATER SUPPLY DEMANDS AND GROWTH PROJECTIONS 


The city owns approximately 18,900 acre-feet of storage in North Boulder Creek and Barker Reservoir and 
approximately 3,100 acre-feet of storage in Boulder Reservoir (with access to another 5,300 acre-feet 
during winter months). The city’s water rights (not including infrastructure) are valued at over $400 
million.  


The nominal treatment capacity of the Betasso WTP is 40 million gallons per day (MGD) and the Boulder 
Reservoir WTP’s treatment capacity is 16 MGD. The water system service area includes three water 
distribution system pressure zones covering approximately 26 square miles (Figure 8) and serving an 
estimated 174,000 residents and commuters (City of Boulder 2016). Assuming similar employee 
commuting patterns, by 2040 the city is expected to provide drinking water to an estimated 219,000 
individuals, or an approximate 26% increase compared to 2015 estimates (City of Boulder 2016). 


The total annual treated water use in Boulder is approximately 5.9 billion gallons, or equivalent to an 
average of 142 gallons per capita per day (2012-2015 average) (Rozaklis & Associates, LLC 2016). 
Estimated buildout demands range from 5.9 to 7.8 billion gallons per year. While total annual water use 
significantly declined during the 2000 to 2015 period, future water use is projected to increase, despite 
expected reductions in indoor per capita use, as a function of climate change impacts, and population and 
employment growth (Rozaklis & Associates, LLC 2016). Preserving and protecting existing source water 
quality is a key component in the city’s ability to meet buildout water demands. 


 


Figure 8. City of Boulder service area, which is comprised of three pressure zones. Primary tap water sources are 
shown, but all areas can be served by Boulder Reservoir WTP and Betasso WTP. 
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4 SWPP DEVELOPMENT PROCESS 


 Stakeholder Participation 


The city coordinated with the Colorado Rural Water Association (CRWA) to organize a series of meetings 
with land and resource managers during May 2016 to June 2017 period. Information discussed during the 
meetings helped to inform the development of this SWPP. Nearly 50 stakeholders were invited to each 
meeting, including representatives from the following local, state, and federal agencies; organizations; 
developers; business owners; and ranch owners: 


• U.S. Environmental Protection Agency 
• U.S. Forest Service 
• U.S. Department of Agriculture, Natural Resources Conservation Service 
• Colorado Division of Water Resources 
• Colorado State Forest Service 
• Colorado Department of Transportation 
• Colorado Department of Public Health and Environment 
• Colorado Parks and Wildlife 
• Boulder County 
• City of Boulder 
• Longmont and Boulder County Conservation District 
• Larimer County 
• Town of Nederland 
• Eldora Mountain Resort 
• Northern Colorado Water Conservancy District 
• Left Hand Water Conservancy District 
• Boulder Meadows Mobile Home Park 
• Lake Valley Estates and Golf Course 
• CEMEX 
• Caribou Ranch 
• Arapaho Ranch  


The source water protection planning effort consisted of 11 stakeholder meetings, and the draft SWPP 
report was reviewed by the group in March 2017 and again in June 2017. A summary of the stakeholder 
meetings is presented below in Table 1.  


Table 1. Description of stakeholder meetings. 


Date Location in Boulder, CO Purpose/Description 
5/12/2016 Alfalfa’s Market SWPP planning kickoff meeting. 
6/23/2016 Boulder Public Library Delineated the source water protection areas. 
8/9/2016 Boulder Reservoir Drinking 


Water Treatment Plant 
Reviewed PSOCs in the Barker Reservoir Watershed; 
Presentation from the Town of Nederland staff on their 
SWPP. 
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Date Location in Boulder, CO Purpose/Description 
9/16/2016 Boulder Reservoir Drinking 


Water Treatment Plant 
Special topic: abandoned mines and presentation from 
a representative of the state’s Department of 
Reclamation and Mining Safety. 


10/27/2016 Boulder Reservoir Drinking 
Water Treatment Plant 


Special topic: onsite wastewater disposal systems and 
septic systems. Presentation from a representative of 
Boulder County’s SepticSmart Program. 


11/29/2016 Boulder Reservoir Drinking 
Water Treatment Plant 


Special topic: agriculture, livestock, and wildlife in the 
watersheds. Panel discussion led by representatives 
from the U.S. Department of Agriculture’s Natural 
Resources Conservation Service, Arapaho Ranch near 
Eldora, City of Boulder Utilities, and Boulder County 
Open Space and Mountain Parks.  


1/25/2017 Boulder Reservoir Drinking 
Water Treatment Plant 


Identified and prioritized PSOCs in the Boulder 
Reservoir watershed. Confirmed PSOC list and ranking 
for the upper watersheds.  


2/28/2017 Boulder Reservoir Drinking 
Water Treatment Plant 


Finalized the PSOC inventory for the Boulder Reservoir 
Watershed and the BFC source water protection area.  


4/4/2017 Boulder Reservoir Drinking 
Water Treatment Plant 


Reviewed the draft SWPP, which members of the 
committee commented on during the previous month. 
Began filling out the BMP action plan.  


5/12/2017 Boulder Reservoir Drinking 
Water Treatment Plant 


Continued to review and identify BMPs. 


6/13/2017 Boulder Reservoir Drinking 
Water Treatment Plant 


Reviewed stakeholder comments on the draft final 
SWPP report and BMP action plan. Solidified the list of 
BMPs and prioritization. 


 Defining the Source Water Protection Area 


A source water protection area (SWPA) is the surface and subsurface areas within which contaminants 
are reasonably expected to reach a water source. The size and shape of the area depends on the 
characteristics of the watershed. The SWPA that was delineated as part of CDPHE’s Source Water 
Assessment Report for the city (CDPHE 2010) provided the basis for understanding where the potential 
contaminant threats to the water supply originate. Using the results from CDPHE’s Source Water 
Assessment Report as a starting point, city staff worked with the stakeholder group to refine the SWPA, 
taking into consideration topography, PSOC locations, raw water intake locations, and diversion control 
capabilities. The refined SWPA includes three zones and an Area of Interest, which were used to assist in 
evaluating PSOCs and prioritizing BMPs (see Figure 9): 


• Zone 1- This is the primary zone of protection and is defined as a 1,000-foot buffer around BFC 
and all waterbodies within the 12-digit hydrologic unit code (HUC) subwatersheds for the Middle 
and North Boulder Creek watersheds upstream from Lakewood Reservoir and Barker Reservoir. 
This zone also includes the entire direct drainage basins for Boulder Reservoir and Kossler 
Reservoir. This zone is the area of highest vulnerability and should be afforded the highest level 
of protection. 
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• Zone 2- This is the secondary zone of protection and is defined as the remainder of the direct 
drainage basins for the Middle and North Boulder Creek watersheds above Lakewood Reservoir 
and Barker Reservoir, outside of Zone 1. 


• Zone 3- This tertiary zone is defined as the indirect drainage basins to Boulder Reservoir (i.e., Left 
Hand Creek and Lower Boulder Creek watersheds). This is a tertiary protection zone because the 
diversions of ditches and streams to Boulder Reservoir can be controlled if needed.  


• Area of Interest- This encompasses the upper Colorado River basin drainage area, which is 
managed by Northern Water. 


 


Figure 9. City of Boulder’s Source Water Protection Areas and Area of Interest. 


4.2.1 Area of Interest 


The Colorado-Big Thompson (C-BT) Project watershed is considered an Area of Interest because it supplies 
water for multiple public water systems and Northern Water, and because these systems work directly 
with west slope communities and federal and state agencies to protect watershed health, forest health 
and resiliency in the C-BT watersheds. The city will continue partnering with Northern Water, other C-BT 
water users, and the west slope communities to promote watershed protection rather than directly 
implement BMPs in the region. Northern Water also carries out an extensive water quality monitoring 
program throughout the C-BT system.  


 Inventory of Potential Contaminant Sources 


The Source Water Assessment Report developed by CDPHE for the city included an inventory of PSOCs 
dating to the 2001 to 2002 period. To ensure a more complete and current inventory of PSOCs for the 
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refined SWPA, city staff worked with the stakeholder group to develop an updated inventory of PSOCs. 
The inventory was developed in 2016 and 2017 by compiling data from local, county, state, and federal 
databases, and mapping the information in a Geographic Information System (GIS). City staff will continue 
to maintain an updated internal geodatabase of PSOC data as updates become available. The PSOCs are 
reviewed in Section 5 of this report, priority rankings are presented in Section 6, and detailed maps of 
PSOC locations are provided in Appendix A. 


 Strategy for Prioritizing Potential Contaminant Sources 


Once the comprehensive inventory of PSOCs was developed, the stakeholder group prioritized each 
category to guide the implementation of BMPs. The process of prioritizing PSOCs factored in the following 
criteria (as described below): System Susceptibility, Water System Control, and the Best Management 
Practices (BMPs) associated with each item. Information in this section is from CRWA (2016). 


4.4.1 System Susceptibility 


The water supply’s susceptibility to each PSOC is a measure of the water source’s potential exposure to 
contamination. The stakeholder group utilized CRWA’s SWAP Matrix (Figure 10), which assesses PSOC 
susceptibility by estimating the following: 


Impact to the Public Water System – Source water susceptibility increases as the impact to the water 
system increases. Impact is determined by evaluating the human health concerns and potential volume 
of the contaminant source. The following descriptions provide a framework to estimate the impact to the 
public water system. 


• Catastrophic - irreversible damage to the water source(s). This could include the need for new 
treatment technologies and/or replacing an existing water source(s). 


• Major - substantial damage to the water source(s). This could include a loss of use for an extended 
period and/or the need for new treatment technologies. 


• Significant - moderate damage to the water source(s). This could include a loss of use for an 
extended period and/or the need for increased monitoring and/or maintenance activities. 


• Minor - minor damage resulting in minimal, recoverable, or localized efforts. This could include 
temporarily shutting off an intake or well and/or the issuance of a boil order. 


• Insignificant - damage that may be too small or unimportant to be worth consideration, but may 
need to be observed for worsening conditions. This may necessitate developing administrative 
procedures to maintain awareness of changing conditions. 


Probability of Impact – Source water susceptibility increases as the relative probability of damage or loss 
increases. The probability of impact is determined by evaluating the number of contaminant sources (e.g., 
the number of abandoned mines), the migration potential or proximity to the water source, and historical 
data. Each PSOC was estimated to have a certain, likely, possible, unlikely, or rare, probability of impact.  
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Figure 10. Colorado Rural Water Association’s Source Water Assessment and Protection Matrix. (CRWA 2016) 


4.4.2 Water System Control 


The level of water system control describes the ability of the water system to take measures to prevent 
contamination or minimize impact. A PSOC that falls within a water system’s jurisdiction (i.e. direct 
control), may be of higher priority since they can take direct measures to prevent contamination or 
minimize the impact. 


• Direct Control – The water system can take direct measures to prevent. 


• Indirect Control – The water system cannot directly control the issue, but can work with another 
person or entity to take measures to prevent. 


• No Control – The PSOC is outside the control of the public water system and other entities.  


4.4.3 Best Management Practices 


Best Management Practices are the actions that can be taken within the SWPA to help assess water quality 
impacts, prevent contamination, or reduce the potential for contamination of the city’s source waters. 
Section 6 of this document presents the ranked PSOCs and prioritized BMPs, which will serve as a guide 
for more efficiently and effectively applying resources towards source water protection.  
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5 WATER SUPPLY POTENTIAL CONTAMINANT SOURCES 


During the stakeholder meetings, attendees reviewed the SWPA watershed-by-watershed to identify 
PSOCs and rank them in terms of water system susceptibility and probability of impact to the water supply 
(approach is detailed in Sections 4.3 and 4.4). The types of pollutants generally associated with each PSOC 
described in this section are presented in Table 2. Aquatic nuisance species (section 5.17) and climate 
change (section 5.19) are not included in the table because they are associated with a variety of water 
impacts to the system, and in the case of climate change, influence the frequency and intensity of 
wildfires, floods, and beetle kill spread.  


Table 2. Pollutants of concern generally associated with the potential contaminant sources identified in the 
source water protection areas.  


Potential Contaminant Source 
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Stormwater Runoff, Road 
Maintenance, and 
Transportation 


5.1 
X X X X X X X X X X 


Recreation- Aquatic 5.2 X X     X X   X   X 
Recreation- Terrestrial 5.2 X X   X X X   X   X 
Residential Practices 5.3     X X X X X X X X 
Business Practices 5.4     X X X X X X X X 
Agriculture- Crop Production 5.5 X X X X     X   X X 
Agriculture- Livestock 5.5 X X  X     X X   X 
Pesticide Applications 5.6             X   X   
Wastewater Treatment Facilities 5.7 X X X X X   X X X X 
Onsite Wastewater Treatment 
Systems 


5.8 X X X X X   X X X X 


Hazardous Waste- Illegal 
Dumping 


5.9      X   X X X X X X 


Hazardous Waste- Permitted, 
RCRA 


5.9           X         


Storage Tanks 5.10         X X      X   
Mining Activities 5.11 X X X  X   X       
Oil and Gas Development 5.12 X X X   X X X       
Wildlife 5.13 X X   X       X     
Floods 5.14 X X X X X   X X X X X 
Fire 5.15 X X X X             
Beetle Kill 5.16 X X         
Atmospheric Deposition 5.18     X X        X    


*VOC=volatile organic compounds; CEC= contaminants of emerging concern, including pharmaceuticals, 
personal care and household products and hormones. 
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 Stormwater Runoff, Road Maintenance, and Transportation 


Stormwater runoff from roads, parking lots, residential lawns, agricultural areas, and construction areas 
can transport pollutants to water resources. Paved surfaces and packed dirt roads minimize or prohibit 
stormwater from soaking into the ground prior to discharging directly to surface waters. Depending on 
the land use, runoff can carry elevated levels of sediment, metals, nutrients, bacteria, oils and grease, 
trash, fertilizers, and pesticides to waterways (Forests for Watersheds 2016). Road maintenance activities 
can contribute salts, deicers, and sand to receiving waterbodies. Elevated zinc concentrations may be 
indicative of road runoff from tires.   


In the upper watersheds, stormwater runoff is primarily a concern around Barker Reservoir and its 
tributaries, where roads, parking areas, and hard-packed trails parallel streams. Untreated stormwater 
draining the downtown area of Nederland is transported directly to Barker Reservoir via Beaver Creek and 
an outfall north of Nederland’s wastewater treatment facility (WWTF). Many of the storm drains in 
Nederland read “Dump No Waste- Drains to River.” Route 119, or Boulder Canyon Drive, follows Barker 
Reservoir to the North and vehicles can overturn into Barker Reservoir. According to the Colorado 
Department of Transportation (CDOT), 2015 average annual daily traffic was 3,600 vehicles on Route 119 
at Barker Reservoir. Traffic is expected to increase approximately 5% by the year 2036 (CDOT 2016). An 
estimated 1,400 average annual daily passengers pass through Nederland up Eldora Road, which follows 
Middle Boulder Creek (Boulder County Transportation 2016).  


Stormwater and field drainage is discharged 
directly to BFC via several outfalls along the 
length of the canal. Over the years, the city has 
worked with Northern Water to divert outfalls 
away from BFC to minimize water quality 
impacts (Figure 11). Runoff can also reach BFC 
through several road crossings and parallel 
roads along the 21-mile length of the canal. 
Boulder Reservoir receives runoff from the 
swim beach parking area; the boat storage lot, 
which includes a filling station; and the 
irrigated grass areas near the swim beach. 


Stormwater pollutant loads and erosion can be exacerbated by floods. During the 2013 flood, turbid water 
in Boulder Reservoir and a breach in BFC prevented the Boulder Reservoir WTP from operating for several 
weeks. Even after source water quality improved, the WTP needed to be thoroughly cleaned before 
resuming treatment (see Section 5.16).  


 Terrestrial and Aquatic Recreation 


The SWPA supports a variety of recreational activities including hiking, biking, dog walking, fishing, 
horseback riding, camping, picnicking, skiing, and snowshoeing. 2010 estimates indicate that the Arapaho-
Roosevelt National Forest (part of which is in the SWPA) received over 5.4 million visitors in one year alone 
(USFS 2016). Eldora Mountain Resort supports an average of 271,000 visitors per year (USFS 2015). 
Recreational activities can have a variety of impacts to water resources. For example, improper disposal 
of waste from humans and dogs can enter waterways, and recreational users can degrade stream riparian 


Figure 11. Construction project to divert an outfall over BFC.  
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areas, particularly during heavy-use periods. Visitors can leave garbage and litter behind on trails, 
campsites, picnic areas, and waterways. Forest fire is also a concern, as the 2016 Cold Springs Fire in 
Nederland was started by illegal backcountry campers. 


Aquatic recreation, including swimming, water 
skiing, and boating can also have water quality 
impacts. Recreation at Barker Reservoir is limited to 
shoreline activities such as walking and fishing. 
Boulder Reservoir is used for a variety of 
recreational activities and has a public swim beach 
that is open from Memorial Day through Labor Day. 
Several special events, including races and 
triathlons (see Figure 12), occur throughout this 
season at Boulder Reservoir, and the reservoir area 
is used for boating, biking, pedestrians, and dog 
walkers year-round. To understand potential water quality impacts to the reservoir, city staff collects 
weekly water quality samples from the swim beach for bacteria analysis. During heavy reservoir use days 
such as July 4th, water quality samples are analyzed for fuel-related compounds - benzene, toluene, 
ethylbenzene and xylene - to characterize boater impacts. To minimize water quality impacts from dog 
walkers, the city’s Parks and Recreation staff provides bags for dog owners to pick up and takeout dog 
waste. 


 Residential Practices 


The SWPA includes suburban and rural 
residential land use areas, primarily near 
Barker Reservoir, Boulder Reservoir and 
along BFC. Few residents live near Kossler 
Reservoir and none of the properties have 
surface drainage to the Kossler watershed. 


A variety of residential practices have the 
potential to impact downstream water 
quality. For example, runoff on residential 
properties can carry pet waste, soaps and 
detergents from car washing, lawn fertilizers, 
oil and gas from driveways, and winter salt 
and sand applications. These contaminants 
can enter storm drains and eventually reach 
source water supplies without prior 
treatment (Figure 13). Windblown garbage 
from open trash receptacles can litter neighborhoods and waterways. Improper disposal of 
pharmaceuticals and oil and grease down sink drains may be inadequately treated at WWTFs before 
discharging into source water supplies.  


Figure 13. Potential sources of contamination from 
residences (Hill 2013). 


Figure 12. 2016 Iron Man at Boulder Reservoir. 







Page 27 of 72 


 


 Business Practices 


Restaurants and other businesses that improperly dispose of waste, oil, and grease, have the potential to 
contaminate waterways and/or cause problems for WWTFs and onsite wastewater treatment systems 
(OWTS). If dumped down sink drains, oils, grease, and fats can coat and block pipes, and accumulate in 
pumps and equipment. Blockages can lead to sanitary sewer overflows, leaching from OWTS, and kitchen 
or basement backups. Any illegally disposed of waste can directly impact surface water and groundwater 
systems. Greenhouses and marijuana grow facilities should also properly dispose of irrigated water, given 
elevated concentrations of nutrients and pesticides. Within the SWPA, there are a number of restaurants 
and other businesses in the Town of Nederland, and along the length of BFC, primarily in the Town of 
Lyons. There are also three permitted marijuana grow facilities in the Boulder Reservoir Watershed. 
Appendix A, Figure 23 shows the locations of businesses, services, and permitted marijuana 
establishments. 


 Agricultural Activities 


Without proper management, agricultural crop and livestock production can contribute a variety of 
contaminants to water resources. Waste from livestock can enter waterways directly or indirectly, 
contributing nutrients, bacteria, hormones, and antibiotic degradates. Livestock can degrade riparian 
areas, causing erosion and sediment transport. Pesticides and fertilizers applied to cropland can enter 
groundwater and surface water resources directly or via atmospheric deposition. Tilling can increase soil 
and sediment transport to streams via runoff or wind. Offsite flows from flood irrigation can transport 
contaminants associated with agricultural practices to nearby waterways.    


In the upper watersheds, agricultural activities are minimal. Approximately 20 cattle reside at Caribou 
Ranch seasonally, and between Memorial Day and October 1st, the Sundance Café west of Barker 
Reservoir has approximately 20 horses. Crop production in the upper watershed is negligible.  


In the lower watersheds, agricultural activities are more prominent. There are several livestock operations 
along BFC and in the Boulder Reservoir Watershed. While livestock do not have direct access to BFC, runoff 
has the potential to contribute pathogens, sediment, and nutrients to BFC. In the Boulder Reservoir 
Watershed, much of the land is owned by the city and leased for agricultural use (Figure 14). Boulder 
Valley Ranch is used for perennial hay production and the lessee keeps approximately 60 head of cattle, 
as well as horses, year-round. The cattle have some access to Dry Creek. North of the reservoir, the lessee 
keeps 150 cattle during the winter and spring (December through early May). The property is also used 
for hay production and irrigated pasture during the summer. Tail waters from this area have mostly been 
diverted over BFC, and for those that have not been, city staff tend to keep the outfalls closed unless there 
is an immediate threat of flooding or standing water that could damage the northern BFC dike. Flood 
irrigation is the primary form of irrigation in the watershed, and fertilizer is applied annually or via split 
application on the cropland.  


Hobby farming, where residents keep a small number of farm animals, is popular in the Boulder area. 
Boulder County Public Health (BCPH) staff field several calls each year from residents reporting concerns 
of manure management, animal burials, and de-vegetation from farm animals such as llamas, horses, 
alpaca, sheep, and goats. Boulder County regulations allow for four animal units per acre (Boulder County 
Land Use Department 2013).  
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Figure 14. City land management in the Boulder Reservoir Watershed. OSMP=Open Space and Mountain Parks. 


 Pesticide Applications 


Pesticides, including herbicides and insecticides, can reach the city’s source waters via runoff. Herbicides 
are directly applied to BFC by Northern Water to control canal bank and aquatic plant growth. The city 
maintains regular communication with Northern Water about the timing of applications. The BCPH 
Mosquito Control program applies permethrin in specific areas throughout Boulder County via “ultra-low 
volume spray” at levels less than 0.0007 lbs/acre (BCPH 2017). As part of the city’s emerging contaminant 
monitoring program, water quality samples from raw and treated drinking water are analyzed for dozens 
of pesticides. The data help city staff better understand the types pesticides in the raw water and removal 
efficiency during the water treatment process. Of the more than 100 pesticides monitored, only a few are 
detected, and those that are, are found at minute concentrations (nanogram/liter or parts per trillion).  


 Wastewater Treatment Facility Discharges 


Treated wastewater discharges contribute nutrients, organic matter, chemicals from personal care and 
household products, pharmaceuticals, hormones, and bacteria to surface waters. Discharges can also 
elevate receiving water temperature and turbidity, and the increased nutrient loading can facilitate algal 
growth. Within the SWPA, there are four permitted WWTFs (see Appendix A, Figure 25).  
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5.7.1 Town of Nederland WWTF 


The Town of Nederland’s WWTF (permit CO0020222) discharges into Middle Boulder Creek near the west 
end of Barker Reservoir. Prior to April 2013, Nederland’s WWTF was an aeration lagoon system providing 
secondary treatment. Despite contributing relatively little flow (i.e., less than 1% of the total) to Barker 
Reservoir, the WWTF effluent was responsible for a significant portion of the nutrient loading. To improve 
effluent quality and minimize phosphorus loading to Barker Reservoir, when Nederland began planning 
for WWTF upgrades, the city and Nederland entered into an Intergovernmental Agreement. The city 
contributed capital funding to enhance phosphorus removal and provides annual funding for operation 
and maintenance of the phosphorus removal process, per the Agreement. Since the upgrades were 
completed, WWTF effluent water quality has significantly improved, lowering nutrient levels and algal 
growth in Barker Reservoir. City staff continue to monitor effluent and reservoir water quality to better 
understand trends. Nederland staff also routinely monitor effluent quality and flow. 


5.7.2 Lake Eldora WWTF 


The Lake Eldora Water and Sanitation District has two sewage treatment lagoons at Eldora Mountain 
Resort (permit CO0020010). The system discharges to Peterson Lake, Peterson Creek, and eventually to 
Middle Boulder Creek. The permit 30-day average discharge is 0.03 million gallons per day. The lagoons 
were re-lined in 2012.  


5.7.3 Mountain Research Station WWTF 


The Mountain Research Station WWTF (permit COX631000) is located along Como Creek in the Lakewood 
Reservoir Watershed. Installed in August 2001, the Cycle-Let/ZenoGem WWTF consists of a three 
chamber, 10,000-gallon tank for biological processing with membrane filters and ultra-violet disinfection. 
The tank discharges into a pond with a storage capacity of 28,000 gallons. The pond is unlined and flows 
via groundwater into Como Creek, which is about 60 feet away and 20 feet lower in elevation. Treatment 
capacity is 14,400 gallons per day, though the average is 2,000 gallons per day during the June through 
August busy season (Pfeifer, G., email communication, 2017).  


5.7.4 Fairways Metropolitan District WWTF 


In the Boulder Reservoir SWPA, Lake Valley Estates’ Fairways Metropolitan District WWTF (permit 
CO0048411) utilizes a lagoon system near Dry Creek. Effluent from the lagoon system is pumped to ponds 
for storage. After aeration and chlorination, the treated effluent is used to irrigate restricted areas of the 
golf course. The system’s design capacity is 0.1073 MGD. When the ground is saturated due to heavy 
rain/snowfall, raw sewage can overflow from surcharges in the collection line. Overflows occurred for this 
reason most recently in May 2015 and May 2017. Overflows typically enter wetland areas and Dry Creek, 
approximately one mile upstream from Boulder Reservoir. City staff have monitored bacteria levels in Dry 
Creek near the reservoir during the overflow events, and levels have not significantly differed from 
background conditions, suggesting minimal impacts. 
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 Onsite Wastewater Treatment Systems 


Onsite wastewater treatment systems are located 
throughout the SWPA on properties not hooked up to 
municipal WWTFs. OWTS’ are most commonly 
referred to as septic systems, which are a type of 
OWTS consisting of a tank that collects sewage and 
allows solids to settle and greases/fats to float, 
before discharging liquid to a leach field for final 
filtration and treatment by soil (Figure 15). The tanks 
must be regularly maintained and inspected to 
ensure that they are properly functioning. Non-
functioning, or inadequately maintained OWTS can 
contribute a variety of contaminants to groundwater, 
including bacteria, pathogens, nutrients, organic 
matter, and pharmaceuticals and household 
products.  


Boulder County Public Health implements a comprehensive OWTS regulatory program. The program 
launched the SepticSmart campaign, which employs six strategies to ensure OWTS are permitted and 
operating safely (BCPH 2016):  


1. Investigating complaints of potentially failed systems.  


2. Requiring occupied dwellings to have an approved OWTS before issuing a building permit.  


3. Requiring site inspections at the time of property transfer or sale.  


4. Reaching out to properties that have OWTS that have not received final approval.  


5. Reaching out to high risk areas.  


6. Providing general education and outreach about OWTS permitting and maintenance. 


Boulder County Public Health staff maintain a database of the status of OWTS permitting and approval, 
classifying OWTS into six categories depending on the level of public health risk, as shown in Table 3. 
Within the SWPA, the highest concentration of unapproved and high risk mailing OWTS is in Eldora and 
along the north fork of Middle Boulder Creek, upstream from Eldora. Owners of these systems are a higher 
priority for BCPH staff to contact regarding upgrades. There are also several unapproved OWTS south of 
Barker Reservoir and upstream from Lakewood Reservoir. Appendix A, Figure 24, contains a map showing 
the location and status of OWTS in the SWPA. 


Table 3. SepticSmart classifications for Onsite Wastewater Treatment Systems (OWTS) in Boulder County. 


OWTS Classification Description 


High Risk Mailing 


These are the highest risk OWTS that SepticSmart is working with to bring into 
compliance within the next five years. These OWTS were identified through a series of 
analyses including reviewing property proximity to surface waters, depth to ground 
water, slope, etc. Evaluating these parameters enabled the development of risk values 
to rank the communities against each other and identify these particularly high-risk 
areas. 


Figure 15. Septic system graphic. 
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OWTS Classification Description 


Unapproved 


These OWTS are outside of the city’s sewer limits and include structures that were 
built, but a permit for an OWTS was never pulled. These systems may or may not have 
been built to code. Depending on lot/parcel size, density of unapproved systems and 
proximity to ground and surface waters, these systems could be considered high risk. 


Permit Only 


These OWTS owners received a permit but not final approval from the county. For 
these parcels, the owner took out a permit (mostly in the 1960s and 1970s) and 
received their certification of occupancy without going through the formal permitting 
process. These systems were never inspected. These are considered high risk areas. 


Active Permit These OWTS property owners have started the permitting process to get final approval 
from the county. 


Final Approval Pending These OWTS were approved but never received a final inspection.  
Approved These OWTS have been approved. 


 Hazardous Waste and Inactive Dump Sites 


Illegal dumping of chemicals and other substances in the wilderness area or directly into creeks in the 
watershed is a concern. The extent to which spills and illegal chemical dumping occurs is unknown, though 
occasionally a resident will report such incidents to BCPH, CDPHE, or EPA. One known illegal dump site is 
Gordon Gulch north of Lakewood Reservoir on USFS land. In 2015, EPA performed an emergency cleanup 
and excavation of two pits containing unknown chemicals (For details, see EPA’s website, EPA 2015).  


5.9.1 Inactive Nederland Landfill 


The Nederland landfill is located east of CO-119 on upper East Magnolia in Barker Reservoir Watershed. 
The landfill was closed in the 1970s, though the area appears to be used as an illegal shooting range and 
for pile burning. Some roofing debris and old lumber was observed during a 2016 site visit. While the site 
is in the Barker Reservoir Watershed, drainage runs through the Big Springs subdivision and forested areas 
before reaching the reservoir. Potential impacts from runoff or groundwater seepage are unknown, but 
are expected to be minor, if any.  


5.9.2 Inactive North Boulder Dump 


The 105-acre historic North Boulder Dump was located on the northern end of 26th Street, near the current 
Boulder Rifle Club. The dump site was used for approximately forty years, closing in 1965. While in 
operation, it received chemical waste from Syntex Inc., and chemical waste had been observed flowing 
off-site into a stream (Ecology and Environment, 1988). The site’s Superfund eligibility was evaluated in 
1988 by the firm Ecology and Environment, Inc. and at the time, the dump site was not expected to impact 
Boulder Reservoir (Ecology and Environment, 1988).  


5.9.3 Raytheon RCRA Site 


The Raytheon Aircraft Company facility (Facility ID COD007068646), formerly Beech Aircraft Corporation, 
is located within the Boulder Reservoir Watershed. From the mid-1960s until 1987, Beech Aircraft 
manufactured and tested components for the aerospace industry, including cryogenic hydrogen and 
oxygen tanks, and military training targets. Until September 1999, fueling of military training targets was 
also performed at this facility. Groundwater monitoring during the early 1990s revealed low residual 
concentrations of volatile organic compounds in the groundwater on the property (Williams 2010). In 
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2000, EPA and Raytheon Aircraft Company entered into a Corrective Action Order on Consent pursuant 
to Section 30008(h) of the Resource Conservation and Recovery Act (RCRA). The agreement required 
Raytheon to investigate the nature and extent of contamination on and around the site, conduct a 
Corrective Measure Study to evaluate cleanup alternatives, and implement the selected remedy. 
According to a spring 2016 report to CDPHE, monthly water quality samples collected from the two natural 
groundwater seeps on the property have been compliant with permit water quality limits since at least 
January 2011, with only one elevated detection of dissolved iron. The seep water quality samples are 
analyzed for the following constituents: trichloroethylene, cis-1,2 dichloroethylene, vinyl chloride, 
methylene chloride, dissolved manganese, dissolved and total recoverable iron, and chloroform (Essential 
Management Solutions 2016). The city continues to maintain communication with EPA and review 
Raytheon’s public water quality reports regarding groundwater quality at the RCRA site.  


5.9.4 Syntex RCRA Site 


The Syntex Lyons Ground Water Cleanup Project (Facility ID COD980957823) northeast of Lyons outside 
of the Zone 1 SWPA along BFC, is a RCRA Corrective Actions site. The landfill was previously used by Syntex 
Chemicals, Inc. to dispose of chemical process waste and debris from 1964 to 1976 (Brown and Caldwell 
1992). The site is now owned by Roche Pharmaceuticals. Groundwater on the property was contaminated 
from industrial chemical waste dumped on site, with plumes tested for diethyl ether, tetrahydrofuran, 
benzene, chlorobenzene, toluene, and 1, 2 dichloroethane (Williams 2010). The plume has been 
monitored quarterly since Syntex submitted a Plume Remediation Plan in 1988 to CDPHE. A series of 
recovery wells are in place to keep the plume boundary from spreading. The site was most recently 
inspected in November 2015 and no violations were noted (Mruz 2015).  


 Storage Tanks 


Colorado’s Department of Labor and Employment, Division of Oil and Public Safety regulates certain 
above- and underground- storage tanks that contain petroleum substances (except some compressed and 
liquefied gases). Underground storage tanks ≥110 gallons, and aboveground storage tanks with capacities 
ranging from 60 to 40,000 gallons are regulated by the Division of Oil and Public Safety (CO DLE 2017a). 
There are six regulated underground tanks in the SWPA. These include the city’s 1,000-gallon fueling tank 
at Boulder Reservoir near the marina, used for fueling boats and city vehicles. The tank is aboveground 
and has a concrete liner around it. The gas in the tank is used to fuel boats and city vehicles. Since 1986, 
when data collection began, there have been 15 documented petroleum releases from storage tanks in 
the SWPA – eight were in the Barker Reservoir Watershed, and the remaining seven were in Lyons near 
BFC. Of the 15, two of the cases remain open (see Table 4).  


Table 4. Petroleum releases investigated by Colorado’s Department of Labor and Employment, Division of Oil 
and Public Safety (CO DLE 2017b). 


Site Name Address Event ID Release Date Status 
Shamrock #635 4206 Ute Hwy, Lyons 3061 9/15/1988 Open- Implementing 


Corrective Action 
Plan 


Gasamat/Cigarette 
Store #127 


22 W. 2nd St., Nederland 12361 10/6/2015 Open- Site 
Characterization 
Report Complete 



https://opus.cdle.state.co.us/OIS2000/event.asp?h_id=3061

https://opus.cdle.state.co.us/OIS2000/event.asp?h_id=12361
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 Mining Activities 


During the late 1800s and early 1900s, the upper 
watershed areas supported mining for tungsten, 
gold, silver, and other metals (Figure 16). Ores were 
discovered in Caribou Hill in 1869 and the area was 
heavily mined until the price of silver dropped in 
1893. Gold mining was initiated around 1882 in 
Happy Valley near the now town of Eldora, 
southwest of Caribou Hill. A second mining boom 
was sparked in Caribou Hill in 1915, when tungsten, 
a steel-hardening alloy, was discovered. By 1920, 
mining had significantly declined due to lower 
demand and prices, and was limited primarily to 
individuals sporadically reactivating abandoned 
mines into the mid-1900s (Moore et al. 1957, 
Nederland Area Historical Society 2016). The mines of Caribou Hill, subsequently called Wolf Tongue Mill, 
have been out of operation since 1972 (City of Boulder 1992).  


The extensive historic mining in Boulder County increased mineralized rock exposure to atmospheric 
conditions, and created drainage pathways out of some mine tunnels. The primary concern for 
downstream water quality is drainage leaching through mine tailings, which can be laden with metals and 
chemicals that were used during the milling process. Of the hundreds of abandoned mines in the SWPA, 
only two sites are known to actively and continuously drain- Caribou and Cross mines, and the New 
Cardinal Mill mine, as described in the sub-sections below. Other mines may experience more episodic 
drainage, typically during spring. As of 2016, Colorado’s Division of Reclamation, Mining and Safety 
(DRMS) staff has safeguarded approximately 115 mines within the SWPA, to keep people and dogs out of 
the mines. The safeguarding process does not involve treating mine discharges. (Crosby 2016). There are 
several mines of particular interest in the upper watersheds, one of which is active, as described below.  


5.11.1 Costilla Pit 


Costilla Pit (permit M1987040) is an active sand and gravel mine near Caribou Ranch in the Lakewood 
Reservoir watershed. The permit was originally issued in 1987 with a surety of $40,354. A surety is a 
financial obligation, or collateral, to help pay for reclamation in case the mine permittee defaults. The 
Costilla Pit mine is 9.7 acres in size and is operated by Southway Construction Company, Inc. 


5.11.2 Cross and Caribou Mines 


Cross and Caribou Mines near the top of Caribou Road west of Nederland, are historic gold mines that are 
currently inactive, though treated wastewater from the site is discharged to the headwaters of Coon Track 
Creek under the CDPHE permit (CO0032751). The onsite WWTF operates year-round, piping water from 
the mines to two rubber-lined sedimentation ponds with a design capacity of 0.103 to 0.458 MGD. The 
mine effluent is treated with hydrated lime to address elevated pH and to precipitate metals prior to 
discharging into the creek. 


Figure 16. New Cardinal Mill mine (Denver Public 
Library Western History Collection) 
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5.11.3 New Cardinal Mill 


The New Cardinal Mill mine (Figure 16) off Caribou Road west of Nederland is owned by Boulder County. 
Opening in 1903, the site was used to mine and mill primarily tungsten and gold until 1914. After that 
point, the mine was in and out of operation until 1942. The mine discharges continuously, and the effluent 
is sampled monthly by Boulder County staff for metals per their CDPHE discharge permit (permit 
COG603078). Untreated effluent from the facility discharges to Coon Track Creek, upstream from the 
confluence with Hicks Gulch Creek. The permitted discharge rate is 30 gallons per minute.  


5.11.4 Swathmore 


The Swathmore mine is near the Town of Eldora and was secured by DRMS after it temporarily breached 
in September 2015. At the time, the mine discharged an estimated 4,500 gallons within an hour into 
Middle Boulder Creek, turning the creek orange. As a precaution, the city temporarily shut off the 
downstream Barker Reservoir intake. Staff from the city, Nederland, and EPA monitored in-stream water 
chemistry and sampled the creek for metals analyses. DRMS staff implemented a monitoring program at 
the mine to characterize the mine discharge quality.   


 Oil and Gas Development 


The surge in U.S. oil and gas production since the mid-2000s is 
largely attributed to the use of hydraulic fracturing and 
directional (horizontal) drilling. The practice has made oil and gas 
development more economical, particularly in regions where the 
hydrocarbon bearing formations have low permeability and 
porosity, such as those in Colorado (COGCC 2017a). Boulder 
Reservoir Watershed and BFC are above the Wattenberg Field 
Complex and Niobrara shale formation, and are part of the 
“Boulder Oil Field,” which was discovered in 1901 (Colorado 
Geological Survey 2004) See Figure 17, modified from EPA 
(2016). While not currently active, at peak production in 1909, 
annual oil production reached 85,000 barrels in the Boulder Oil 
Field (Colorado Geological Survey 2004).  


The 2016 EPA report on hydraulic fracturing concluded that 
“activities in the hydraulic fracturing water cycle can impact – 
and have impacted – drinking water resources…” (EPA 2016). 
According to EPA (2016), impacts to drinking water resources are 
more likely to result from the following activities:  


• Spills of hydraulic fracturing fluids, chemicals, and produced water, 


• Water withdrawals where water availability is low, 


• Injecting hydraulic fracturing fluid into wells with compromised integrity, allowing gases and 
liquids to contaminate groundwater resources,  


Figure 17. Major shale gas and oil plays 
in and around Colorado and Boulder. 
Modified Figure 3-2 from EPA (2016). 
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• Discharging untreated or poorly treated hydraulic fracturing wastewater to surface water or 
ground water, and, 


• Storing hydraulic fracturing wastewater in inadequately lined or unlined pits, allowing liquids to 
leach into ground water resources. 


Public surface drinking water sources have modest protections from oil and gas operations under 
Colorado Oil and Gas Conservation Commission (COGCC) Rule 317B. For classified water supply segments, 
Rule 317B protects up to five miles upstream from the WTP intake. Additional protections on oil and gas 
development are required within a half-mile of the source water. Further details on the state’s regulations 
as they pertain to source water protection can be found at COGCC (2016) and AirWaterGas et al. (2016).  


In the Boulder Reservoir and BFC SWPA, there are more than 200 abandoned oil and gas wells (COGCC 
2017b). At the time this report was published, there were no active wells in the SWPA. A map of the wells 
is provided in Appendix A, Figure 27. As shown in Figure 27, most of the SWPA is in unincorporated Boulder 
County, and is therefore subject to County and state regulations. In April 2017, the Boulder County 
Commissioners approved revised oil and gas regulations via land use code amendments. Details on the 
amendments are available at Boulder County Land Use Department (2017). 


 Wildlife 


Wildlife is an essential component of the ecosystems along Middle Boulder Creek and North Boulder 
Creek, which support healthy herds of elk, mule deer, and moose, as well as mountain lions, black bear, 
and small mammals. The raptor, waterfowl and small mammal population are more dominant in the 
Boulder Reservoir Watershed.  


From May through October, a herd of approximately 50 elk reside 
in the Silver Lake Watershed. In autumn as snowpack increases, 
the elk move to lower elevations, around Caribou Ranch, on 
Delonde Creek west of Lakewood Reservoir, Sugarloaf, and 
Arapaho Ranch. Recent estimates from CPW suggest that there 
can be hundreds of elk on Caribou Ranch depending on the time 
of year (Cannon K., email communication, 2017). 


When the elk settle along Delonde Creek, their presence can be 
detected by elevated bacteria levels in the city’s source water 
quality samples collected downstream on North Boulder Creek. 
An increasing moose population is scattered between the high 
country, Caribou Ranch, Arapaho Ranch, and Gross Reservoir 


(Figure 18). Mountain lions appear to be the primary check on the moose, elk, and deer populations in 
the upper watersheds, displaying the typical predator-prey relationship and fluctuation in populations. 
Moose and elk populations are also maintained via hunting, which is limited to when they are passing 
through USFS land, Caribou Ranch, and lower elevations  


The Boulder Reservoir watershed supports coyotes, prairie dogs, and 70 bird species including four 
Boulder County Birds of Special Concern. A large population of Canada geese reside year-round at Boulder 
Reservoir on the swim beach, docks, marina, and grassy areas. Water quality concerns associated with the 
goose population include bacteria, nutrient, and organic matter loading to the reservoir. To minimize the 


Figure 18. Moose near North Boulder 
Creek. 
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impacts of goose waste on water quality, city staff has enhanced beach area night lighting to encourage 
goose relocation, and picks up goose waste on the beach and docks each day before the swim beach 
opens to the public. The city is investigating purchasing a mechanical device that attaches to a tractor, 
facilitating and expediting goose waste removal from the swim beach area.  


 Flooding 


Flooding or runoff from peak rain events can 
impact water quality and potentially limit the 
ability to treat drinking water, as evidenced by 
the 2013 flood. In September 2013, dozens of 
communities along Colorado’s Front Range 
were inundated with historic rainfall and 
subsequent flooding. During a one-week 
period, the Boulder area received more than 16 
inches of rain, causing extensive flooding and 
damage throughout Boulder. The Boulder 
Reservoir WTP went offline prior to the storm 
event due to low demand, but turbid water in 
Boulder Reservoir and a breach in BFC that 
introduced sediment loads and turbidity, 
prevented the WTP from operating for several 
weeks. During the flood Sixmile Reservoir spilled into Boulder Reservoir (Figure 19). An estimated 576 
emergency and recovery hours were spent during and immediately following the flood to prepare the 
WTP for operation. The water distribution system was not compromised by the floods and drinking water 
met all regulatory requirements. The Betasso WTP did not shut down during the event, and provided 
drinking water to customers.  


Short-term impacts from the flood included increased debris and sediment in Boulder Reservoir, elevated 
turbidity levels, and increased concentrations of nutrients, chlorophyll a, total organic carbon, and 
bacteria. Two years’ post-flood, Boulder Reservoir alkalinity, hardness and other water chemistry 
parameters remained elevated, though concentrations have been returning to pre-flood conditions.  


Figure 19. Flooding caused Sixmile Reservoir to overflow 
across the road and into Boulder Reservoir. 







Page 37 of 72 


 


 Wildland Fire 


The city’s water supplies come from high elevation 
forested areas. Forest health and fires within these 
watersheds can significantly impact water quantity and 
quality and system infrastructure. How wildfire may 
impact water quality and supply depends on wildfire 
extent and intensity, post-wildfire precipitation, 
topography, and local soils and vegetation. Potential 
effects of wildfire on the city’s water supplies, WTPs, and 
downstream aquatic ecosystems can include increased 
erosion and transport of sediment and debris; temporary 
WTP shutdowns; changes in the amount and timing of 
snowmelt runoff; damage to collection and controls 
infrastructure, and increased loading of nutrients, natural 
organic matter, and metals. For example, if sediment and 
debris accumulated in the city’s reservoirs following a fire, the city could experience treatment challenges, 
increased operation maintenance costs, taste and odor issues, and a potential reduction in the city’s 
usable water supplies (City of Boulder 2015). Figure 20 shows a picture of the 2016 Cold Springs wildfire 
in Nederland, which was started by illegal campers. To address concerns about wildfires started by illegal 
campers, as well as waste and trash left behind, city staff participate in the Nederland Interagency Council 
on Homeless Encampments (NICHE) group, which meets quarterly. 


Recognizing the potential impacts of fire on the water supply, the city worked with JW Associates, Inc. to 
perform a watershed hazard assessment and sediment transport analysis. Findings are briefly discussed 
in the subsections below (JW Associates 2014).  


5.15.1 Wildfire Hazard Assessment 


The wildfire hazard assessment prioritized 14-digit HUC sub-watersheds based on their potential impact 
on water quality post-fire via flood generation, debris flow, and increased sediment yields. The 
assessment methods are described by the Front Range Watershed Protection Data Refinement Work 
Group (2009), and the hazard ranking components included: wildfire hazard, flooding/debris flow hazard, 
and soil erodibility. The assessment suggests that Middle Boulder Creek watershed area between 
Nederland and Eldora has the highest potential for post-wildfire impacts to drinking water quality (see 
Appendix A, Figure 28).   


5.15.2 Sediment Transport and Deposition 


Wildfires can destabilize hillslopes, causing increased erosion and sediment transport to receiving 
waterbodies. Short-term impacts from sediment loading include elevated turbidity and treatment 
challenges. Long-term impacts can result from more severe burns with prolonged erosion and impacts to 
streams and if sediment transport decreases water supply reservoir capacity. In this sediment transport 
analysis, geomorphic indicators were used to categorize stream segments in the watersheds (see 
Appendix A, Figure 28):  


• Source Segments- Steeper headwater streams that serve as a sediment sources. 


Figure 20. View of the Cold Springs Fire from 
Barker Reservoir (CBS Denver 2016). 
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• Transport Segments- Streams with intermediate slopes or straight, confined, channels that will 
likely move sediments from source segments, downstream.  


• Response Segments- Wider, more sinuous stream segments with shallower slopes that will tend 
to accumulate sediment.  


The analysis also identified stream junctions that have the highest potential for receiving large sediment 
deposits post-storm after a fire, because of abrupt changes in channel morphology. Specifically, where 
source and response stream segments meet, those areas may be at elevated risk for sediment 
accumulation. Wattles and sediment basins may be situated upstream from those locations to minimize 
sediment transport to downstream waterbodies. 


Utilizing the findings from the wildfire hazard assessment and sediment transport and deposition, the city 
continues to work on multiple fronts to pre-plan for wildfire and minimize impacts to the water supply. 
Other efforts include: establishing and maintaining a communication network with wildfire first 
responders; mapping and ranking source water critical infrastructure in a Geographic Information Systems 
(GIS) for first responders; and developing a Wildfire Defense Plan.  


 Beetle Kill 


With drought, forest management changes, aging forests, and the changing 
climate, bark beetles have become more of a threat to forest health 
throughout the Rocky Mountains and other regions of the U.S. The USFS’ 
Forest Health Monitoring program utilizes ground plots, aerial surveys, and 
other data to assess annual changes and trends in forest health, including bark 
beetle impacts. The 2016 Forest Health Monitoring results indicate 
widespread tree mortality from the western balsam bark beetle in the upper 
watersheds, primarily along the north and south forks of Middle Boulder 
Creek. Spruce beetles have caused tree mortality in a small portion of the 
upper Lakewood Reservoir Watershed. Mountain pine beetles have caused 
tree mortality in a small section outside of the watershed, south of Barker Reservoir (USFS 2017). A map 
of the forest health survey results is presented in Appendix A, Figure 29. Large swaths of dead or dying 
trees can serve as fuel, increasing fire risk and post-fire erosion (CO BLM 2012). Interestingly, recent 
research suggests that the new growth following beetle kill can be associated with higher nutrient uptake 
and lower stream nutrient concentrations (Rhoades et al. 2017).  


The three EPA-registered insecticides used to prevent bark beetle infestation are carbaryl, permethrin, 
and bifenthrin. In the past, Eldora Mountain Resort sprayed lodge pole pine trees annually with carbaryl. 
Eldora Mountain Resort staff no longer use chemicals to control the spread of bark beetles, and instead 
debark, cut down, and/or remove dead trees as a mitigation approach. Localized chemical applications by 
private landowners may occur in the watersheds, but the extent is not known. City staff have monitored 
for carbaryl in source waters two to three times per year since 2009, and carbaryl has not been detected 
in Barker Reservoir or Lakewood Reservoir. 


 Aquatic Nuisance Species 


Animal and plant aquatic nuisance species (ANS), including zebra and quagga mussels, the rusty crayfish, 
and Eurasian milfoil, can have myriad adverse impacts to water resources and ecosystems. Zebra and 


Figure 21. Mountain pine 
beetle (USFS 2017a). 
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quagga mussels are prolific reproducers, attach to water infrastructure and clog intakes, cover beach 
areas impacting recreational use, and are nearly impossible to eradicate (CPW 2017). Colorado has 
arguably one of the most advanced state-wide ANS programs and is the only state to have reported a 
decrease in infestation since the program was started.  


Prior to 2011, quagga mussel larvae were detected in three Northern Water Colorado-Big Thompson 
project reservoirs including Granby Reservoir, Grand Lake, and Shadow Mountain Reservoir. Those 
reservoirs have since been delisted, and in January 2017 Pueblo Reservoir was delisted for mussels. There 
are currently no zebra or quagga mussel- positive waters in the state. 


Since 2009, the city has implemented a Boulder Reservoir boat inspection program to prevent the 
introduction of ANS, and the reservoir is monitored twice during the summer for ANS. There have been 
no ANS detections in the reservoir. In May 2017, city staff intercepted a boat at Boulder Reservoir with 
attached mussels. The boat was decontaminated and sent to CPW for deconstruction and further 
decontamination. The recent event highlights the continued importance of inspecting all watercraft 
before they enter the reservoir.  


 Atmospheric Deposition 


Atmospheric deposition is contributing nitrogen oxides (NOx) and sulfur oxides (SOx) to the alpine and 
subalpine regions of the Rocky Mountains, potentially impacting the ecological integrity and water quality 
in otherwise relatively un-impacted ecosystems (Clow et al. 2015). Sources of NOx and SOx, which 
contributes to water acidification and nutrient enrichment, are from within and outside Colorado, 
including car emissions, agricultural fertilizers, and coal combustion from power plants (Clow et al. 2015).  


The Silver Lake Watershed is home to the Niwot Ridge Long Term Ecological Research (LTER) station, which 
provides a plethora of data and published research on climate change impacts, water quality changes, 
hydrology, snowmelt, and atmospheric deposition. Williams and Tonnesson (2000) report that annual wet 
inorganic nitrogen deposition nearly doubled at Niwot Ridge during the 1984 to 1996 period. Further, data 
collected in alpine lakes in the Rocky Mountains and in Green Lakes Valley (within the Silver Lake 
Watershed) suggest that the atmospheric deposition of inorganic nitrogen is associated with periodic 
episodes of lake acidification (Williams and Tonnesson 2000). City staff continue to analyze water quality 
data for trends and changes in chemistry.  


 Climate Change  


Planning for climate change impacts is a key aspect of the city’s water supply planning and management 
processes as it has the potential to affect both the quantity and quality of the city’s water supply (Rozaklis 
& Associates, LLC 2016). In 2009 the city completed a Climate Change Vulnerability Study that evaluated 
the potential impacts of climate change on the city’s water supply availability. In that study, under most 
climate change scenarios evaluated, the city would be able to meet its water supply level of service. The 
city is in the process of updating its water supply climate change analysis.  


While most climate change models project a warmer future for Colorado, the models do not agree in their 
projections of changes in precipitation. The Climate Change of Colorado Report (Lukas et al. 2014) 
describes the potential impacts of climate change projections on water resources, including water 
availability and water quality, in Colorado. Because water quality is sensitive to water temperature, 
stream flow, runoff patterns, and precipitation patterns, the effects of climate change on the city’s source 
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water quality will depend on how climate change manifests in the source water basins.  For example, 
warmer land surface temperatures lead to warmer lake temperatures and consequently higher 
concentrations of dissolved organic matter in source water, which increases the cost and challenge of 
water treatment (Vogel et al. 2012). Climate change will also indirectly impact water quality as extreme 
weather events such as floods, droughts, and wildfires are expected to continue in Colorado with the 
changing climate and warming temperatures (Childress et al. 2015). 
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6 SOURCE WATER PROTECTION ACTION PLAN 


 Watershed Susceptibility to Potential Contaminant Sources 


During the stakeholder meetings, the group estimated the probability of impact and impact to the water 
supply for each PSOC (Section 4.4). Together, the ratings estimate watershed susceptibility (very low to 
high) to contamination associated with each PSOC. Susceptibility varies by watershed for each PSOC 
because of PSOC prevalence, watershed characteristics, and/or preventative measures that are already in 
place to limit the probability of impact. Figure 22 provides a broad-brush overview of the susceptibility of 
the SWPA to contamination from each PSOC, based on how the PSOCs were rated for each individual 
watershed. The remaining tables present the estimated PSOC susceptibility for Barker Reservoir 
Watershed (Table 5), Kossler Reservoir Watershed (Table 6), Lakewood Reservoir Watershed (Table 7), 
Silver Lake Watershed (Table 8), Boulder Reservoir Watershed (Table 9), and Boulder Feeder Canal (Table 
10). Beetle kill (section 5.16) was not ranked because the BMPs associated with bark and pine beetles 
pertain to wildfire risk and pesticide use. Climate change (section 5.19) was also not ranked given the 
myriad impacts to the water supply overall. 


 


Figure 22. Estimated susceptibility of the Source Water Protection Area (i.e., multiple watersheds) to each PSOC.  


Susceptibility ratings: High = 3-4 watersheds were rated as having a high or moderate susceptibility to 
the PSOC; Moderate = 2 watersheds were rated as having a high or moderate susceptibility to the PSOC; 
and Low = 0-1 watersheds were rated as having a high or moderate susceptibility to the PSOC. 
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Table 5. Barker Reservoir Watershed susceptibility assessment for potential contaminant sources. 


Barker Reservoir 
Watershed PSOC Details 


Probability of 
Impact 


(Rare, Unlikely, 
Possible, Likely, 


Certain) 


Impact to Water 
Supply 


(Insignificant, Minor, 
Significant, Major, 


Catastrophic)  


Susceptibility 
(Very Low, Low, 


Moderate, High, Very 
High) 


Onsite Wastewater 
Treatment Systems ~740 OWTS in the watershed, many of the unapproved systems are in Eldora. Likely Significant High 


Stormwater Runoff 
and Discharges 


Road runoff from Nederland into Beaver Creek and Barker directly. Fertilizer 
runoff from yards. Certain Significant High 


Wildland Fire Natural and human caused. Likely Major High 
Aquatic Nuisance 
Species Potential for spread via anglers, primarily. Unlikely Major Moderate 


Atmospheric 
Deposition 


Impacts more likely to be observed in Silver Lake upstream from intake, but 
acidification can mobilize metals.  Likely Minor Moderate 


Business Practices 
Improper disposal of oils, grease, fats. Illegal dumping. Use of snowmaking 
chemicals at Eldora Mountain Resort. Soil and irrigation water disposal at 
Marijuana grow facilities. 


Possible Minor Moderate 


Floods Erosion, increase in Nederland WWTF discharges and stormwater flows. Possible Significant Moderate 


Hazardous Waste- 
Illegal Dumping 


Historical Nederland dump near Magnolia Road used as illegal dump site and 
shooting range. Illegal dumping in storm drains or directly to waterbodies. 
Possible chemical discharges related to meth manufacturing.  


Possible Significant Moderate 


Hazardous Waste- 
Permitted, RCRA 


Mountain Autobody near Barker Reservoir. No recent violations. Has not been 
in use for ten years. Eldora landfill, Nederland landfill. Unlikely Significant Moderate 
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Barker Reservoir 
Watershed PSOC Details 


Probability of 
Impact 


(Rare, Unlikely, 
Possible, Likely, 


Certain) 


Impact to Water 
Supply 


(Insignificant, Minor, 
Significant, Major, 


Catastrophic)  


Susceptibility 
(Very Low, Low, 


Moderate, High, Very 
High) 


Mining Activities Abandoned mines throughout the watershed. Two historic mines discharge 
continuously, though water is treated with lime at one of them.   Possible Significant Moderate 


Recreation- 
Terrestrial 


Human and dog waste along Barker and MBC. Riparian degradation along 
Beaver Creek from urban uses, and along MBC from recreators, hikers, and 
campers. Hessie Trail and 4th of July Trail are of primary concern, but are 
farther upstream, near Eldora.  


Certain Minor Moderate 


Residential Practices Waste disposal via household drains, dumping in backyards, inadequate lining 
for storage tanks. Possible Minor Moderate 


Roads and 
Transportation 


Road salt, sand, and deicer applications. Oil leaks and spills, and car/tanker 
turnovers in Barker Reservoir.  Certain Minor Moderate 


Storage Tanks Some regulated, but mostly unregulated around Nederland and Eldora. Possible Significant Moderate 


Wastewater 
Treatment Facilities 


Nederland WWTF discharges into Barker Reservoir; Eldora Mountain Resort 
WWTF treats in lagoons which eventually reach MBC. Inflows and infiltration 
from Nederland collection system.  


Certain Minor Moderate 


Wildlife Elk, deer, moose, mountain lions. Certain Insignificant Low 
Agriculture- Crop 
Production N/A Rare Insignificant Very Low 


Agriculture- Livestock Sundance Café in Nederland has horse stables and offers rides. Rare Minor Very Low 


Pesticide Applications Pine beetle kill near Eldora, but the resort no longer uses chemicals.  Rare Insignificant Very Low 
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Barker Reservoir 
Watershed PSOC Details 


Probability of 
Impact 


(Rare, Unlikely, 
Possible, Likely, 


Certain) 


Impact to Water 
Supply 


(Insignificant, Minor, 
Significant, Major, 


Catastrophic)  


Susceptibility 
(Very Low, Low, 


Moderate, High, Very 
High) 


Oil and Gas 
Development 


The city owns mineral rights for Barker Reservoir area. Shale formations are not 
known to be in the watershed.  Rare Insignificant Very Low 


Recreation- Aquatic N/A Rare Insignificant Very Low 


 


Table 6. Kossler Reservoir Watershed risk assessment for potential contaminant sources. 


Kossler Reservoir 
Watershed PSOC Details Probability of Impact 


(Rare, Unlikely, Possible, Likely, Certain) 
Impact to Water Supply 


(Insignificant, Minor, Significant, Major, 
Catastrophic)  


Susceptibility  
(Very Low, Low, 


Moderate, High, Very 
High) 


Wildland Fire Natural or human caused. Soils could be 
re-stabilized fairly easily if needed.  Possible Insignificant Low 


Wildlife Deer, a few geese, small mammals Unlikely Minor Low 
Agriculture- Crop 
Production N/A Rare Insignificant Very Low 


Agriculture- Livestock Nearby resident has horses, but they are 
located outside of the watershed.  Rare Insignificant Very Low 


Aquatic Nuisance Species Limited public access.  Rare Minor Very Low 


Atmospheric Deposition 
Possible, but more likely at higher 
elevations. Also, the reservoir is a forebay 
so it has a short residence time.  


Unlikely Insignificant Very Low 


Business Practices N/A Rare Insignificant Very Low 


Floods Erosion is possible, but stormwater is 
diverted away from the reservoir. Rare Insignificant Very Low 


Hazardous Waste- Illegal 
Dumping N/A Rare Insignificant Very Low 


Hazardous Waste- 
Permitted, RCRA N/A Rare Insignificant Very Low 


Pesticide Applications N/A Rare Insignificant Very Low 
Mining Activities N/A Rare Insignificant Very Low 
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Kossler Reservoir 
Watershed PSOC Details Probability of Impact 


(Rare, Unlikely, Possible, Likely, Certain) 
Impact to Water Supply 


(Insignificant, Minor, Significant, Major, 
Catastrophic)  


Susceptibility  
(Very Low, Low, 


Moderate, High, Very 
High) 


Oil and Gas Development N/A Rare Insignificant Very Low 


Onsite Wastewater 
Treatment Systems 


Nearby residence does have an OWTS but 
it is outside of the watershed. Also 
positive pressure of water seeping from 
Kossler, limits groundwater 
contamination. 


Rare Insignificant Very Low 


Recreation- Aquatic Limited public access. No trespassing 
signs. Rare Insignificant Very Low 


Recreation- Terrestrial Limited public access. No trespassing 
signs. Rare Insignificant Very Low 


Residential Practices 


One house nearby but not in watershed. 
Also positive pressure of water seeping 
from Kossler, limits groundwater 
contamination. 


Rare Insignificant Very Low 


Roads and Transportation Road is down gradient from the reservoir; 
stormwater diverted away from reservoir.  Rare Insignificant Very Low 


Storage Tanks N/A Rare Insignificant Very Low 
Stormwater Runoff and 
Discharges 


Stormwater from road and residence 
diverted away from the reservoir. Rare Insignificant Very Low 


Wastewater Treatment 
Facilities N/A Rare Insignificant Very Low 


 


Table 7. Lakewood Reservoir Watershed risk assessment for potential contaminant sources. 


Lakewood Reservoir 
Watershed PSOC Details Probability of Impact 


(Rare, Unlikely, Possible, Likely, Certain) 
Impact to Water Supply 


(Insignificant, Minor, Significant, Major, 
Catastrophic)  


Susceptibility  
(Very Low, Low, 


Moderate, High, Very 
High) 


Floods Somewhat of a buffer provided by mostly 
forested watershed. Possible Significant Moderate 
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Lakewood Reservoir 
Watershed PSOC Details Probability of Impact 


(Rare, Unlikely, Possible, Likely, Certain) 
Impact to Water Supply 


(Insignificant, Minor, Significant, Major, 
Catastrophic)  


Susceptibility  
(Very Low, Low, 


Moderate, High, Very 
High) 


Hazardous Waste- Illegal 
Dumping 


Gordon Gulch dump (illegal paint thinner 
disposal in hand-dug ditches). Other 
unknown dumping in watershed.  


Possible Significant Moderate 


Mining Activities 
Several known closed mines and one 
active mine with a no discharge permit. 
Historically a heavily mined area.  


Possible Significant Moderate 


Recreation- Terrestrial 
Camping, hiking, fishing, horseback riding, 
cross country skiing. Human and dog 
waste 


Possible Minor Moderate 


Storage Tanks One permitted storage tank near NBC. 
Likely other non-regulated tanks. Possible Significant Moderate 


Stormwater Runoff and 
Discharges Minimal development, few roads.  Possible Minor Moderate 


Wildland Fire 
Natural and human caused. The city does 
have flexibility in which intake to use, 
minimizing impacts.  


Possible Significant Moderate 


Wildlife 
Elk, deer, moose, mountain lions. Elk herd 
resides along Delonde Creek during late 
fall/early winter. 


Likely Minor Moderate 


Agriculture- Livestock Horses and cattle at Caribou Ranch.  Unlikely Minor Low 


Onsite Wastewater 
Treatment Systems 


A few houses nearby including at Caribou 
Ranch. Lakewood OWTS is downstream 
from reservoir; vault OWTS at the hydro 
facility. 


Likely Insignificant Low 


Roads and Transportation Spills and oil leaks. Few roads in the 
watershed, mostly dirt roads. Unlikely Minor Low 


Agriculture- Crop 
Production N/A Rare Insignificant Very Low 


Aquatic Nuisance Species Possible introduction from anglers along 
NBC and Delonde Creek Rare Minor Very Low 
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Lakewood Reservoir 
Watershed PSOC Details Probability of Impact 


(Rare, Unlikely, Possible, Likely, Certain) 
Impact to Water Supply 


(Insignificant, Minor, Significant, Major, 
Catastrophic)  


Susceptibility  
(Very Low, Low, 


Moderate, High, Very 
High) 


Atmospheric Deposition 


Impacts more likely to be observed in 
Silver Lake upstream from intake, but 
acidification can mobilize metals. 
Lakewood Reservoir is a forebay so 
residence time is shorter.  


Unlikely Insignificant Very Low 


Business Practices N/A Rare Insignificant Very Low 
Hazardous Waste- 
Permitted, RCRA N/A Rare Insignificant Very Low 


Pesticide Applications None known Unlikely Insignificant Very Low 


Oil and Gas Development Future Caribou Ranch leases are possible 
but not known. Rare Insignificant Very Low 


Recreation- Aquatic N/A Rare Insignificant Very Low 


Residential Practices A few houses nearby including at Caribou 
Ranch. Rare Minor Very Low 


Wastewater Treatment 
Facilities 


Mountain Research Station discharges to 
groundwater, which flows into Como 
Creek. 


Rare Minor Very Low 


 


Table 8. Silver Lake Watershed risk assessment for potential contaminant sources. 


Silver Lake Watershed 
PSOC Details Probability of Impact 


(Rare, Unlikely, Possible, Likely, Certain) 
Impact to Water Supply 


(Insignificant, Minor, Significant, Major, 
Catastrophic)  


Susceptibility 
(Very Low, Low, 


Moderate, High, Very 
High) 


Atmospheric Deposition 


NOx and SOx deposition from agriculture, 
industrial releases, and vehicles on the 
eastern side of the Front Range and in 
other states. Contributes to lake 
acidification, ecosystem changes.  


Likely Significant High 


Wildland Fire The high elevation and large area above 
timberline decrease the risk.  Unlikely Significant Moderate 
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Silver Lake Watershed 
PSOC Details Probability of Impact 


(Rare, Unlikely, Possible, Likely, Certain) 
Impact to Water Supply 


(Insignificant, Minor, Significant, Major, 
Catastrophic)  


Susceptibility 
(Very Low, Low, 


Moderate, High, Very 
High) 


Recreation- Aquatic Routine sampling from Niwot Ridge LTER 
staff.  Unlikely Minor Low 


Recreation- Terrestrial Routine sampling from Niwot Ridge LTER 
staff.  Unlikely Minor Low 


Roads and Transportation Cars and snowmobiles from city staff and 
Niwot Ridge staff.  Unlikely Minor Low 


Storage Tanks 
Caretaker house and at the Mountain 
Research Station. None close to 
waterbodies. 


Possible Insignificant Low 


Wildlife Elk, deer, moose, mountain lions, 
marmots Possible Insignificant Low 


Agriculture- Crop 
Production N/A Rare Insignificant Very Low 


Agriculture- Livestock N/A Rare Insignificant Very Low 
Aquatic Nuisance Species Public access prohibited Rare Minor Very Low 
Business Practices N/A Rare Insignificant Very Low 
Floods Possible but less risk at this elevation Rare Minor Very Low 
Hazardous Waste- Illegal 
Dumping Public access prohibited Rare Insignificant Very Low 


Hazardous Waste- 
Permitted, RCRA N/A Rare Insignificant Very Low 


Pesticide Applications N/A Rare Insignificant Very Low 
Mining Activities Abandoned mines in the watershed Unlikely Insignificant Very Low 
Oil and Gas Development N/A Rare Insignificant Very Low 
Onsite Wastewater 
Treatment Systems Caretaker house at Silver Lake.  Rare Insignificant Very Low 


Residential Practices Caretaker house at Silver Lake, activities 
at the Mountain Research Station. Rare Insignificant Very Low 


Stormwater Runoff and 
Discharges Relatively undisturbed watershed Rare Insignificant Very Low 


Wastewater Treatment 
Facilities N/A Rare Insignificant Very Low 
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Table 9. Boulder Reservoir Watershed risk assessment for potential contaminant sources. 


Boulder Reservoir 
Watershed PSOC Details Probability of Impact 


(Rare, Unlikely, Possible, Likely, Certain) 
Impact to Water Supply 


(Insignificant, Minor, Significant, Major, 
Catastrophic)  


Susceptibility  
(Very Low, Low, 


Moderate, High, Very 
High) 


Agriculture- Crop 
Production 


Irrigation overflow and fertilizer runoff to 
Boulder Reservoir tributaries. Certain Significant High 


Agriculture- Livestock 


Livestock grazing (primarily cattle) 
throughout watershed. Cattle have direct 
access to Dry Creek and other small 
drainages during certain times of year. 
Waste and manure runoff, and potential 
riparian degradation.  


Likely Significant High 


Floods 
Flooding can increase erosion, cause 
sheet runoff into the reservoir. Can 
reduce/stop BFC inflows.  


Possible Major High 


Recreation- Aquatic Swimming, boating, fishing, special 
recreation events. Certain Significant High 


Roads and Transportation Dirt roads and the parking lot and paved 
roads near the swim beach area.  Likely Significant High 


Stormwater Runoff and 
Discharges 


Runoff and discharges from the parking 
lot and roads, irrigated grassy areas near 
the swim beach. Runoff from the Lake 
Valley Estates golf course area. Spill from 
Six Mile Reservoir spillway 


Certain Significant High 


Wildlife 


Geese, raptors, prairie dogs. Geese 
associated with bacteria exceedances at 
swim beach. Nutrient loading to the 
reservoir.  


Certain Significant High 


Aquatic Nuisance Species All watercraft are inspected. Reservoir 
monitored in the summer by CPW.  Unlikely Major Moderate 


Pesticide Applications 


Herbicides applied directly to BFC. Runoff 
from cropland as well. Insecticides 
applied periodically by Boulder County 
Mosquito Control. 


Certain Minor Moderate 
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Boulder Reservoir 
Watershed PSOC Details Probability of Impact 


(Rare, Unlikely, Possible, Likely, Certain) 
Impact to Water Supply 


(Insignificant, Minor, Significant, Major, 
Catastrophic)  


Susceptibility  
(Very Low, Low, 


Moderate, High, Very 
High) 


Oil and Gas Development 


Drilling possible on city- or county-owned 
land where the city and the County do not 
own the mineral rights; or on private 
land.  


Possible Significant Moderate 


Recreation- Terrestrial 


Special events- running, cycling, parties 
on the beach. Anglers. Dogs swim at the 
beach during the winter (waste bags 
provided by the city). Horse riding along 
the trails. 


Likely Minor Moderate 


Wastewater Treatment 
Facilities 


Fairways Metro District WWTF lagoon 
system. If there is a failure, it flows into 
wetlands and Dry Creek. The city has two 
lift stations near the swim beach that 
were upgraded in 2012 and 2013.  


Possible Minor Moderate 


Hazardous Waste- Illegal 
Dumping Possible.  Unlikely Minor Low 


Mining Activities Closed mines in the watershed. Unlikely Minor Low 


Storage Tanks 


The city's fueling station and tank near 
the marina at the reservoir. There is also a 
permitted storage tank at the Raytheon 
cleanup site.  


Rare Significant Low 


Wildland Fire 
Grass fires are possible. Also, prescribed 
burns are performed in the watershed to 
improve habitat. 


Unlikely Minor Low 


Atmospheric Deposition More of a concern at higher elevations.  Unlikely Insignificant Very Low 
Business Practices Few businesses in the watershed.  Rare Insignificant Very Low 
Hazardous Waste- 
Permitted, RCRA 


Raytheon is a RCRA site. Groundwater is 
routinely monitored.  Rare Minor Very Low 


Onsite Wastewater 
Treatment Systems 


A number of them throughout the 
watershed.  Unlikely Insignificant Very Low 


Residential Practices Few houses in the watershed.  Unlikely Insignificant Very Low 
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Table 10. Boulder Feeder Canal risk assessment for potential contaminant sources. 


Boulder Feeder Canal 
PSOC Details Probability of Impact 


(Rare, Unlikely, Possible, Likely, Certain) 
Impact to Water Supply 


(Insignificant, Minor, Significant, Major, 
Catastrophic)  


Susceptibility 
(Very Low, Low, 


Moderate, High, Very 
High) 


Agriculture- Crop 
Production 


Crop production runoff to drainages or 
directly to BFC.  Likely Significant High 


Agriculture- Livestock Livestock operations, and at least one 
horse stable, hobby farming, west of BFC.  Likely Significant High 


Floods 


BFC became unusable because of the 
2013 flood and flows were delayed 
several months in 2014 due to 
maintenance and repairs. 


Possible Major High 


Stormwater Runoff and 
Discharges 


Outfalls throughout BFC. Many have been 
diverted; some are tied to agriculture.  Likely Significant High 


Pesticide Applications 


Herbicides applied directly to BFC. Runoff 
from cropland as well. Insecticides 
applied periodically by Boulder County 
Mosquito Control. 


Certain Minor Moderate 


Mining Activities 


12950 North Foothills Hwy- sand and 
gravel mine (PDK Investments, sold in 
Nov. 2016)- down gradient from BFC. Also 
three active mines near BFC (Dowe Flats 
Mine [CEMEX], Lyons Quarry [CEMEX], 
and Silica Quarry [CEMEX]). Mines along 
Left Hand Creek, which can drain into 
BFC.  


Possible Significant Moderate 


Oil and Gas Development Possible on adjacent land in Larimer and 
Boulder counties.  Possible Significant Moderate 


Onsite Wastewater 
Treatment Systems 


Throughout BFC, but only the ones west 
of BFC are of concern. Shady Acres 
development has many OWTS.  


Possible Minor Moderate 


Residential Practices OWTS cleanouts, meth chemical disposal, 
runoff from lawns.  Possible Minor Moderate 


Roads and Transportation 


Road crossings, sediment, salt, sand, 
deicing chemicals, runoff, spills. BFC only 
flows April-Oct. The only parallel road is 
owned and used by Northern Water. 


Possible Significant Moderate 
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Boulder Feeder Canal 
PSOC Details Probability of Impact 


(Rare, Unlikely, Possible, Likely, Certain) 
Impact to Water Supply 


(Insignificant, Minor, Significant, Major, 
Catastrophic)  


Susceptibility 
(Very Low, Low, 


Moderate, High, Very 
High) 


Wildlife Geese, ducks, small mammals Possible Minor Moderate 


Business Practices 
Businesses are primarily in Lyons, which 
are more likely to impact the St. Vrain 
River and not BFC.  


Unlikely Minor Low 


Hazardous Waste- Illegal 
Dumping Possible, particularly at road crossings.  Unlikely Minor Low 


Hazardous Waste- 
Permitted, RCRA 


Syntex Lyons groundwater cleanup 
project RCRA site. Monitoring wells in 
place.  


Unlikely Minor Low 


Recreation- Terrestrial Infrequent special events such as races 
where runners cross BFC.  Unlikely Minor Low 


Storage Tanks Some regulated, but mostly unregulated 
along the length of BFC. Rare Significant Low 


Wildland Fire Grass fires are possible. Unlikely Minor Low 


Aquatic Nuisance Species 
Canal closed to public access. ANS 
prevention program in place at Carter 
Lake and other upstream reservoirs. 


Rare Insignificant Very Low 


Atmospheric Deposition More of a concern at higher elevations.  Rare Insignificant Very Low 
Recreation- Aquatic N/A Rare Insignificant Very Low 
Wastewater Treatment 
Facilities 


Lyons WWTF discharges to the St. Vrain, 
not BFC.  Rare Minor Very Low 


 


 Prioritized Best Management Practices 


This SWPP and BMP implementation will be led by the city’s Water Quality and Environmental Services group within Public Works, Utilities. Staff will coordinate 
with other departments within the city, and with its partners and stakeholders. The status of BMP implementation will be updated and tracked internally by city 
staff. This public version of the report will not be regularly updated. In the following table, each BMP is associated with a symbol characterizing the status of 
implementation:   = BMP still needs to be implemented;  = BMP implementation is ongoing or will be implemented on an as-need basis. 
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Area of Concern Watershed   Best Management Practice Priority  
(1=high, 3=low) 


Agriculture Boulder 
Reservoir  


Coordinate with the city's OSMP to control water use during flood irrigation in the Boulder 
Reservoir Watershed and to evaluate potential alternatives to minimize water use and 
overflows. 


1 


Agriculture 
Boulder 


Reservoir and 
BFC 


 
Coordinate with the city's OSMP to maintain a current map of the type of agriculture and 
livestock on city-owned property in the Boulder Reservoir watershed and along BFC.  1 


Agriculture 
Boulder 


Reservoir and 
BFC 


 
Evaluate the city’s OSMP Property Management Plans to identify specific and mandatory 
actions that lessee's would be required to implement to protect water quality and quantity. 1 


Agriculture 
Boulder 


Reservoir and 
BFC 


 
Receive annual spring updates on upcoming fertilizer application locations, amounts, and 
timing from OSMP's lessee's in the SWPA.  1 


Residential and 
Business Practices All  


For construction activities occurring in Zone 1 of the SWPA, participate in the BMP 
identification process and potentially monitor to identify and rectify any water quality 
impacts. Key partners- Boulder County Land Use and various city departments. 


1 


General All  


Provide copies of the final SWPP, GIS shapefiles of the protection zones and emergency 
response notification cards to local Fire Departments, Sheriff’s Departments, OEM, USFS, 
Town of Nederland, Eldora Civic Association, County EERT, and any other 
agencies/departments involved in fire and land management.  


1 


General All  


Work with Boulder County's Commissioners to develop a Memorandum of Agreement 
(MOU) to increase collaboration and protect the drinking water supply. Specific areas of 
collaboration and input:  
•Reviewing and providing input on any proposed or submitted oil and gas development 
projects in the SWPA. 
• Review and provide input on any new mining permits in the SWPA.  
•Reviewing large residential or business construction projects in the SWPA to ensure that 
proper BMPs are in place to protect downstream water resources.  
•Establish lines of communication and identify roles and responsibilities for each entity 
before, during, and after emergency events, such as a wildfire.  
•Review road maintenance schedules, and deicer applications within Zone 1 of the SWPA.  


1 


General Upper 
Watersheds  


Develop a water quality annex for the city and OEM that identifies roles and responsibilities 
and water quality monitoring locations throughout the SWPA that could be sampled after an 
emergency event (e.g., wildfire, spill) to measure potential impacts. The plan would also 
identify and compile data from previously sampled and current monitoring stations.  


1 
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Area of Concern Watershed   Best Management Practice Priority  
(1=high, 3=low) 


Oil and Gas 
Boulder 


Reservoir and 
BFC 


 
Work with the city's OSMP staff and their contracted firm to evaluate the oil and gas 
development potential and areas at risk within the Boulder Reservoir watershed and along 
BFC up to Carter Lake.  


1 


Onsite Wastewater 
Treatment Systems All  


Work with BCPH staff to develop an updated GIS layer of the location and status of septic 
systems in the SWPA. Identify clusters of unapproved or high-risk septic systems in the 
SWPA. Update the GIS layer at least annually.  


1 


Storage Tanks Boulder 
Reservoir  


Participate in the Boulder Reservoir South Shore Management planning process, particularly 
as it relates to construction activities at the Boulder Reservoir swim beach, diverting 
stormwater drainage, and installing a new fuel storage tank at the marina.  


1 


Wildland Fire All  


Develop a flow chart with contact information and roles and responsibilities for the various 
entities involved during a wildfire (e.g., OEM, BCPH, fire districts, USFS, EOC, Nederland, 
Eldora Mountain Resort, Indian Peaks Wilderness Alliance, Middle Boulder Creek Coalition, 
USGS). Establish communication with U.S. Army Corps of Engineers for post-fire sediment 
basin permitting.  


1 


Wildland Fire Upper 
Watersheds  


Research erosion control measures including a debris boom and silt curtain for Barker 
reservoir, coir silt checks for smaller tributaries, and wattles and ditch checks. Evaluate the 
possibility of hiring the Colorado Forest Restoration Institute to model sediment transport 
and determine appropriate locations for wattle placement. 


1 


Wildland Fire Upper 
Watersheds  


Coordinate with Boulder County Land Use and USFS to Identify and compile a list of 
potential contractors with the following capabilities: dredging, mulch application, hillslope 
stabilization, sediment basin installation. 


1 


Wildlife Boulder 
Reservoir  


Purchase a mechanical harvester to facilitate and expedite daily goose poop removal on the 
Boulder Reservoir swim beach and grassy areas.  1 


Mining Barker Reservoir  
Collect stream and mine drainage water quality samples along Coon Track and Beaver Creek 
to understand potential urban and mine impacts to water quality. Also work with DRMS and 
USGS to identify mine tailings at risk for erosion or exposure post-wildfire.  


1 


Recreation - Aquatic 
and Terrestrial All  


Post Source Water Protection Area signage at Barker Reservoir and Boulder Reservoir. 
Evaluate the possibility of making the sign design consistent with the Keep it Clean signs 
along Boulder Creek. Coordinate with Nederland, CDOT and Boulder County Transportation 
on sign locations. 


1 


Agriculture 
Boulder 


Reservoir and 
BFC 


 


Under OSMPs Agricultural Plan and Grasslands Plan, coordinate with OSMP staff to 
implement any needed water quality BMPs on the agricultural land in the Boulder Reservoir 
Watershed. Monitor before and after BMP implementation to characterize changes in water 
quality.  


2 


Pesticide 
Applications 


Upper 
Watersheds  


Contact USFS’ Boulder Ranger District to learn about any USFS insecticide application 
amount, timing, and locations within the SWPA. 2 
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Area of Concern Watershed   Best Management Practice Priority  
(1=high, 3=low) 


Mining Upper 
Watersheds  


Contact the Colorado Geological Survey about their working inventory of draining mines in 
the state.  2 


Oil and Gas 
Boulder 


Reservoir and 
BFC 


 
Work with COGCC and Boulder County on leases, and build a relationship with the local 
government designee, to protect the water supply during oil and gas operations. See 
Brighton as an example of the types of protections that could be in place.  


2 


Oil and Gas 
Boulder 


Reservoir and 
BFC 


 
Review and document 317b coverage around Boulder Reservoir and Boulder Feeder Canal. 
Compare to the Boulder County protection buffers and regulations in the Land Use Code. 2 


Onsite Wastewater 
Treatment Systems All  Work with BCPH staff to develop a GIS layer of septic failure occurrence within the SWPA.  2 


Agriculture Boulder 
Reservoir  


Tour Little Dry Creek and Dry Creek to identify areas at risk for erosion and sediment 
transport. Evaluate the need for fencing to restrict cattle access to the creek, revegetation 
opportunities, etc. Use BLMs Proper Functioning Condition assessment methodology.  


2 


Roads and 
Transportation All  


Communicate with CDOT and Boulder County Transportation to keep informed on road 
maintenance practices and schedules within the SWPA including: grading, the application of 
magnesium chloride and dust abatement activities along with the BMPs utilized during 
these activities. 


2 


Storage Tanks All  


Perform site visits with OPS staff as available in the SWPA (particularly in Zone 1) to gain a 
better understanding of where storage tanks are and learn about the various safety 
mechanisms in place. Work with OPS staff to identify those that may need secondary 
containment.  


2 


Wildland Fire All  
Work with CDPHE and USFS to enter ranked critical infrastructure into USFS' Wildfire 
Decision Support System and Boulder County OEMs system. This capability may not be 
available for several years. 


2 


Wildland Fire Upper 
Watersheds  


Review USFS' Arapaho Roosevelt Forest Website for projects to participate in (e.g., NEPA 
process for expanding land owner defensible space into USFS land).  2 


Wildland Fire Upper 
Watersheds  


Work with USFS, Boulder County Transportation and CDOT to perform a culvert evaluation 
and identify any undersized and/or broken culverts that may cause flooding post-fire.  2 


Agriculture All  
Work with Boulder County Extension Service and USDA's NRCS to perform education and 
outreach to small hobby farmers in the SWPA. See St. Vrain educational material.  3 


Agriculture Boulder 
Reservoir  


Perform special studies to identify the likely source(s) of increasing phosphorus in Boulder 
Reservoir. This may include water quality sampling upstream and downstream on Little Dry 
Creek and Dry Creek and analyzing Boulder Reservoir phytoplankton data to pinpoint if 
source is agricultural, geese, or primarily from erosion/geology.  


3 
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Area of Concern Watershed   Best Management Practice Priority  
(1=high, 3=low) 


Aquatic Nuisance 
Species Barker Reservoir  


If not already distributed, provide Colorado Parks and Wildlife literature to Nederland 
businesses that sell fishing licenses, about what recreators and fishers can do to prevent the 
spread of aquatic nuisance species.  


3 


Aquatic Nuisance 
Species 


Boulder 
Reservoir  


Continue to support Boulder Reservoir's ANS watercraft inspection program. If needed, 
discuss cost-sharing options within city departments for maintaining CPW's sampling at the 
reservoir. 


3 


Atmospheric 
Deposition Silver Lake  


Remain on the Niwot Ridge LTER list serve and when possible, attend presentations and 
thesis dissertations pertaining to Niwot Ridge research.  3 


Atmospheric 
Deposition Silver Lake  


Continue to share water quality and phytoplankton data from Silver Lake watershed 
sampling with LTER staff, when requested.  3 


Atmospheric 
Deposition 


Upper 
Watersheds  


Evaluate LTER and USGS research on nitrate deposition and potential impacts post-wildfire 
in terms of elevated loading to surface waters. 3 


Residential and 
Business Practices Barker Reservoir  


Remain in the loop about the possible expansion of Eldora Mountain Resort. As needed, 
coordinate to implement BMPs to protect Middle Boulder Creek water quality and quantity. 3 


Hazardous Waste Boulder 
Reservoir  


Stay informed about ongoing groundwater remediation activities at the Raytheon and 
Syntex sites.  3 


Hazardous Waste Boulder 
Reservoir  


Evaluate surface water drainage from the North Boulder dump site to determine potential 
contamination to Boulder Reservoir. If the potential is nonexistent, then further sampling is 
not necessary. Site was sampled in the 1980s/90s. 


3 


Pesticide 
Applications BFC  


Continue to communicate with Northern Water about herbicide applications along BFC to 
allow for adequate time to shut down the Boulder Reservoir WTP intake on BFC. Continue to 
participate in the semi-annual herbicide application meetings at Northern Water.  


3 


Mining Upper 
Watersheds  


Collaborate with DRMS to facilitate abandoned mine closures in the watersheds, and any 
investigations of mine tailings, and drainages within the SWPA. Maintain a current database 
of abandoned mines and mine tailing locations.  


3 


Onsite Wastewater 
Treatment Systems All  


Partner with BCPH staff in mapping groundwater depth. This may help with prioritizing 
unapproved septic systems for upgrades and identifying higher risk areas in the SWPA.  3 


Onsite Wastewater 
Treatment Systems Barker Reservoir  


Perform a special water quality monitoring study with USGS and BCPH to monitor water 
quality upstream, within, and downstream from Eldora to understand potential impacts 
from wastewater and abandoned mines. If appropriate hold a special workshop to offer free 
nitrate drinking water well testing in high risk areas to identify any leaking septic systems.  


3 
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Area of Concern Watershed   Best Management Practice Priority  
(1=high, 3=low) 


Onsite Wastewater 
Treatment Systems All  


Work with Boulder County SepticSmart and CRWA to conduct an on-site septic system 
maintenance demonstration for homeowners at selected sites, such as in the neighborhood 
near Barker Reservoir. If needed, purchase a sludge monitoring device (sludge judge) for 
shared use by homeowners so that they can evaluate the scum levels in their septic tanks. 
Discuss septic maintenance outreach with Boulder Public Library and Nederland Library.  


3 


Recreation - Aquatic 
and Terrestrial 


Boulder 
Reservoir  


Continue to monitor for BTEX at the Boulder Reservoir during high use periods in the 
summer. Also continue to coordinate with OSMP and Parks and Recreation staff on 
analyzing the data for compliance with city-established thresholds, including water quality 
thresholds.  


3 


Recreation - Aquatic 
and Terrestrial 


Upper 
Watersheds  Continue to participate in the quarterly NICHE meetings.  3 


Recreation - Aquatic 
and Terrestrial 


Upper 
Watersheds  


Coordinate with four-wheeling groups, Indian Peaks Wilderness Alliance, and other 
recreational groups on cleanup and restoration volunteer efforts. 3 


Recreation - Aquatic 
and Terrestrial 


Upper 
Watersheds  


Coordinate with USFS and the city's Parks and Recreation staff on placing educational signs 
at trail heads noting source water protection and using designated trash receptacles (if 
available) or packing in/packing out trash and dog waste (Hessie Trail, 4th of July Trail, 
around Boulder Reservoir).  


3 


Recreation - Aquatic 
and Terrestrial 


Upper 
Watersheds  


Continue to evaluate Boulder County Parks and Open Space, Peak-to-Peak, and USFS' plans 
for trail and road maintenance, removal, and development. See NEPA for Magnolia Trails for 
details. 


3 


Residential and 
Business Practices All  


Distribute education and outreach material to businesses and industries that explains how 
to properly store and dispose of oils/greases, toxic, and hazardous waste to protect water 
quality. Evaluate whether marijuana grow facilities within the SWPA should be provided 
educational material about disposing of irrigation water and soil. Advertise Boulder County's 
drug take-back program to residents and business owners. Work with Nederland community 
organizers, NICHE, and BCPH to facilitate a special tire disposal and hazardous waste 
collection day.   


3 


Residential and 
Business Practices 


Upper 
Watersheds  


Evaluate the need for preparing an article for the Mountain Ear, highlighting source water 
protection. This could be a part of the city and Nederland WWTF Intergovernmental 
Agreement. 


3 


Recreation - Aquatic 
and Terrestrial Barker Reservoir  


Conduct a site visit along Middle Boulder Creek and the 4th of July trail to evaluate riparian 
health and erosion, and potential slope stabilization projects.  3 
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Area of Concern Watershed   Best Management Practice Priority  
(1=high, 3=low) 


Storage Tanks All  
Maintain a current inventory and information on the status of regulated storage tanks in the 
SWPA from the state's Open Release Map website.  3 


Wildland Fire Upper 
Watersheds  


Maintain an inventory of fuels reduction/thinning projects in the SWPA including those 
performed by the city, Boulder County, USFS and the Town of Nederland. Review any future 
fuels reductions projects in the SWPA.  


3 
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 Maps of Potential Sources of Contamination 


This section provides a series of maps showing the locations of PSOCs in the SWPA. GIS data were collected 
from a variety of entities and represent different periods, as described below. For visual display, the lower 
watershed maps only show BFC four miles upstream from the outlet at Boulder Reservoir. 


Map: Businesses, services, agriculture, and road/stream crossings. 


GIS Layer Source Entity Original GIS 
Layer Name Date Source Description 


Marijuana 
Establishments 


Boulder County 
Geospatial Open Data 


Marijuana 
Establishments 


Downloaded 
on March 8, 
2017 


Marijuana establishments are 
updated using the licensing 
information entered by the 
Boulder County Marijuana 
Licensing Authority. 


Culverts Created by Kate Dunlap 
(City of Boulder) by 
intersecting USGS NHD 
flowlines and CDOT 
roads 


N/A Created on 
June 1, 2016  


An estimate of culvert 
locations based on 
road/stream crossings. 


Other 
Businesses 


CDPHE’s original Source 
Water Assessment for 
the City of Boulder 


PSOCs Publication 
from 2004 


Businesses and other PSOCs 
identified by CPDHE during 
their Source Water 
Assessment phase. 


 


Map: Onsite Wastewater Treatment Systems (OWTS). 


GIS Layer Source Entity Original GIS 
Layer Name Date Source Description 


OWTS Boulder County 
SepticSmart 


OWTS August 2014 OTWS and permit status in 
Boulder County. 


 


Map: Permitted wastewater and stormwater discharges, and storage tanks. 


GIS Layer Source Entity Original GIS 
Layer Name Date Source Description 


Active 
Petroleum 
Storage Tanks 


Colorado Division of Oil 
and Public Safety, 
Petroleum Section 


Active permits February 22, 
2016 


Regulated above ground and 
underground storage tanks. 


Discharge 
Permits 


CDPHE Exported into 
GIS from 
CDPHE’s Excel 
file 


March 1, 
2016 


All active CDPS construction, 
industrial, and non-
stormwater permits in 
Boulder, Larimer, and Gilpin 
Counties as of 03/01/2016. 



http://gis-bouldercounty.opendata.arcgis.com/datasets/425a0adb547a4faba4b741a4fe4373b1_0

http://gis-bouldercounty.opendata.arcgis.com/datasets/425a0adb547a4faba4b741a4fe4373b1_0

https://www.colorado.gov/pacific/cdphe/news/water-quality-permits
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Map: Locations of known historic and active mines. 


GIS Layer Source Entity Original GIS 
Layer Name Date Source Description 


Closed Mines by 
DRMS 


Colorado DRMS, 
Emailed by Erica Crosby 


Mines August 9, 
2016 


Mines that DRMS has 
closed/safeguarded since the 
1980s. It only includes mines 
where DRMS was granted 
permission to close them. 


All other mines Colorado DRMS Mines November 1, 
2015 


CO DRMS permitted mines, 
including construction and 
hardrock mines. 


 


Map: Active and plugged oil and gas wells, including active and expired permits. 


GIS Layer Source Entity Original GIS 
Layer Name Date Source Description 


Active and 
plugged wells 


COGCC Wells March 15, 
2017 


Active and plugged or abandoned 
oil and gas wells. The website is 
updated nearly daily.  


 


Map: Wildfire hazard assessment and sediment transport mechanisms. 


GIS Layer Source Entity Original GIS 
Layer Name Date Source Description 


Stream 
Junctions 


JW Associates (2014) Stream Junctions January 30, 
2014 


Streams intersections. 


Streams JW Associates (2014) Streams January 30, 
2014 


USGS NHD flowlines. 


Fire Hazard 
Priority 


JW Associates (2014) Composite 
Hazard 


January 30, 
2014 


Small watershed analysis of 
water quality impacts from 
wildfire. 


  


Map: U.S. Forest Service’s Forest Health Survey from 2016. 


GIS Layer Source Entity Original GIS 
Layer Name Date Source Description 


Forest Health 
Survey 2016 


USFS r216_flown and 
r216_dmg 


March 1, 
2017 


Forest health survey results 
including beetle damage. 



http://mining.state.co.us/Reports/Pages/GISData.aspx

http://cogcc.state.co.us/data2.html#/downloads

http://www.fs.usda.gov/detail/r2/forest-grasslandhealth/?cid=fsbdev3_041629
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Figure 23. Businesses, services, agriculture, and road/stream crossings. 
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Figure 24. Onsite Wastewater Treatment Systems (OWTS).  
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Figure 25. Permitted wastewater and stormwater discharges, and storage tanks. 
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Figure 26. Locations of known historic and active mines. 
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Figure 27. Active and plugged oil and gas wells, including active and expired permits. 
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Figure 28. Wildfire hazard assessment and sediment transport mechanisms. All lower drainages shown near 
Haystack Mountain Golf have been diverted over BFC. 
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Figure 29. U.S. Forest Service’s Forest Health Survey from 2016. 
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I. TYPE OF PERMIT


A. Permit Type: Industrial Major, Fifth Renewal


B. Discharge To: Surface Water


II. FACILITY INFORMATION


A. SIC Code: 4911 (Electric Services)


B. Facility Classification: Class 0 per Section 100.6.2 of the Water and Wastewater Facility 


Operator Certification Reguirements


C. Facility Location: Latitude: 400 01’ 11.5" N, Longitude: 1050 12’ 08.2" W


D. Permitted Feature: Outfall 001A - external outfall at the outlet gate of Leggett Reservoir. The 
flow follows a control channel and goes into South Boulder Creek. 


Latitude: 400 01’ 30.1" N, Longitude: 1050 12’ 29.4" W. This is the only 
outfall discharging to State waters. Monitoring will be required only 
during discharge.


Outfall 002A - internal outfall from the emergency boiler discharge to the 
hot water canal, tributary to Leggett Reservoir. Latitude: 400 01’ 04.8" N, 
Longitude: 1050 12’ 1.0" W


Outfall 003A - internal outfall from the south ash pond to Leggett 
Reservoir. Latitude: 400 01’ 21.8" N, Longitude: 1050 12’ 0.6" W


Outfall 003B - internal outfall from the north ash pond to Leggett 
Reservoir. Latitude: 400 01’ 18.1"N, Longitude: 1050 12’ 1.0" W


Outfall 004A - internal outfall from the coal pile runoff retention pond to 


Leggett Reservoir. Latitude: 400 01’ 11.5" N, Longitude: 1050 12’ 08.2" W
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Outfall 005A - internal outfall from the north constructed wetlands 


domestic wastewater treatment system discharged to Leggett Reservoir. 
Latitude: 400 01’ 12.0" N, Longitude: 1050 12’ 03.4" W


Outfall 006A - internal outfall from the south constructed wetlands 


domestic wastewater treatment system discharged to Hillcrest Reservoir 


and then to Leggett Reservoir. Latitude: 400 01’ 01.3" N, Longitude: 1050 
12’ 04.5" W


The location(s) provided above will serve as the point(s) of compliance for 


this permit and are appropriate as they are located after all treatment and 


prior to discharge to the receiving water.


E. Facility Flows: Outfall 001A: 44 MGD 


Outfall 002A: 0.5 MGD 


Outfall 003A: 8.419 MGD 


Outfall 003B: 8.419 MGD 


Outfall 004A: 0.91 MGD 


Outfall 005A: 0.0015 MGD 


Outfall 006A: 0.003 MGD


F. Major Changes From Last Renewal:


. Monitoring of the final effluent is required only during discharge to State waters 


. Stream segment designation changed from Use Protected to Reviewable, requiring antidegradation 
review. 


. E Coli has replaced fecal coliform in this permit 


. Monitoring for boron, chloride, sulfate and sulfide 


. Additional metal monitoring: As (TR), Cd (PD), and Hg (Tot) 


. Monitoring for SAR & EC 


Removal of temperature monitoring requirement


III. RECEIVING STREAM


A. Waterbody Identification: COSPB005, South Boulder Creek


B. Water Quality Assessment:


An assessment of the stream standards, low flow data, and ambient stream data has been performed to 
determine the assimilative capacities for South Boulder Creek for potential pollutants of concern. This 


information, which is contained in the Water Quality Assessment (WQA) for this receiving stream(s), 
also includes an antidegradation review, where appropriate. The Division’s Permits Section has 


reviewed the assimilative capacities to determine the appropriate water quality-based effluent limitations 


as well as potential limits based on the antidegradation evaluation, where applicable. The limitations 
based on the assessment and other evaluations conducted as part of this fact sheet can be found in Part 


LA of the permit.


Permitted Feature 001A will continue to be the authorized discharge point to the receiving stream.
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IV. FACILITY DESCRIPTION


A. Industry Description


The Public Service Company of Colorado - Valmont Station is a steam electric power generating station. 


The primary source of energy is coal used in conjunction with a thermal cycle that has a steam/water 


thermodynamic medium. Natural gas supplements the coal as a fuel source. The power generating 
station operates 24 hours per day, seven days per week. Power generated is supplied to the grid.


The Valmont Station has two operating units with a maximum net generating capacity of229 megawatts 
according to the current permit application. Unit V5 is a coal-fired, steam-electric generating unit that 


can generate 186 megawatts. Unit V6 is a combustion turbine that uses natural gas or diesel fuel and 


can generate 43 megawatts. Units 7 and 8 are operated by Southwest Generation under general permit 
COG 605007. Wastewater discharges from units 7 and 8 flow to Valmont Station’s Hot Water Canal. 
Unit V5 is scheduled to be retired and may close by the end of2017, under the approved Clean Air 
Clean Jobs Act. With the planned retirement and closure of unit V5, there may be no need for 


wastewater discharge at the existing outfalls. The Public Service Company of Colorado plans to seek 
termination of the wastewater permit when the ability to discharge wastewater through the permitted 
outfalls is no longer possible".


There are federal effluent guidelines that apply to steam electric power generating facilities contained in 
40 CFR Part 423.


B. Sources to the Treatment Plant


The Valmont Station WWTF system consists of three reservoirs (Hillcrest Reservoir, Valmont 


Reservoir, and Leggett Reservoir). These manmade reservoirs are interconnected and serve as cooling 
water and water storage for plant use and for downstream users. The reservoir volumes are as follows: 


(a) Leggett = 1601 acre-feet; (b) Hillcrest = 2207 acre-feet; and (c) Valmont 7426 acre-feet.


The three reservoirs are owned by the Public Service Company of Colorado and are not considered 
"state waters" because they contain "water withdrawn for use until such use is completed," pursuant to 
Section 25-8-102 (19), C.R.S.


Outfall 001A is located at the west-northwest comer of Leggett Reservoir. The system is a closed loop 
system during the winter months and there is little or no discharge from Outfall 001A. During the winter 
months of November through March, the water from the full three-reservoir cycle is too cold to use in 
the steam generating process. During this period, the Valmont Reservoir is bypassed and the warmer 
water from Leggett is routed back through a canal, adjacent to the hot water canal and the ash ponds, to 
Hillcrest Reservoir. During the months of April through October, discharges from Outfall 001A are 
intermittent and of large volume and occur due to downstream water user demand or when the reservoirs 


are full and overflow. The discharge from Leggett Reservoir flows in a control channel to South 
Boulder Creek. The distance from the point where the discharge joins South Boulder Creek to the 
confluence with Boulder Creek is approximately one-half mile.


Stormwater from this facility is commingled with process water and discharged through outfall 001 A.
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Under normal operating procedures, once-through cooling water (non-contact water) and service cooling 
water (which includes compressor cooling water, lubricating oil cooling water and bearing cooling 
water) are discharged into Leggett Reservoir. As water is pumped from Hillcrest Reservoir to the plant, 
water flows from Leggett Reservoir to Valmont Reservoir to Hillcrest Reservoir.


Discharge from Outfall 002A is intermittent and occurs only when the boiler is drained. Additional 
waste stream that combine in the building sump and discharged through the hot water canal to the 


Leggett Reservoir are RO reject, floor drains, roof drains, service water drains and circulating water 
drains.


Discharges from Outfalls 003A and 003B are also intermittent. The discharges from the two ponds 
alternate as each pond fills up. Discharge from Outfall 004A, coal pile runoff may occur during storm 


events, although this outfall has not discharged for some time. Discharge from the domestic wastewater 


outfalls, 005A and 006A are continuous.


According to the permittee, the waste streams from this facility do not include Metal Cleaning Wastes 
and Cooling Tower Blowdown.


The two ash ponds and three reservoirs (Hillcrest Reservoir, Valmont Reservoir, and Leggett Reservoir) 
are not lined. This Permit authorizes the discharge of wastewater from this facility to surface water at the 


designated outfall 001A. The Hazardous Materials and Waste Management Division (HMWMD) Solid 


Waste Program (SWP) is responsible for the discharge from the unlined ponds/reservoirs. In accordance 


with the Water Quality Control Division and Hazardous Materials and Waste Management Division 


(HMWMD) Solid Waste Program (SWP) Coordination on Regulation of Groundwater Impacts Under 


SB-181, the HMWMD/SWP will take authority for and regulate facilities that are discharging waste 


waters into surface impoundments or other engineered units, even those designed for purposeful seepage 
(no liner or seeping liner). This document can be found on the Division’s website at: 


http://www.cdphe.state.co.us/wq/PermitsUnit/POLICYGUIDANCEFACTSHEETS/SB181_SWWQCoordinationpdj


C. Cooling Water Intake Structure and Cooling Water System


The cooling water intake structure is located flush with the shoreline and has an invert at elevation 82.0 


ft. The intake was originally designed for five units; all but one have been retired. The four eastern- 


most bays are the only active bays in the screenhouse. Each of these bays is 4.2 ft wide and equipped 
with a fixed-panel screen. Three of the four screens have 3/8 inch square mesh, the fourth has 3/4 inch 


square mesh. The fixed-panel screens extend from elevation 82.0 ft to the top deck at elevation 112.0 ft. 


However, flow through the screens is mostly limited to the bottom 11 ft of the intake as a solid wall 


extends down to about elevation 96.0 ft. The screen panels are removed at most once per year and 


manually washed. Prior to removing the screens, stoplogs are installed in the intake bays to prevent 
debris from entering the pump bays.


Two circulating water pumps are located in the screenhouse with two screenbays per pump. The pumps 
are located about 4.5 ft downstream of the fixed-panel screens. The pump inlets are at elevation 90.5 ft, 
8.5 ft above the screenbay floor. Each circulating water pump has a capacity of 150.4 cfs (67,500 gpm). 
The combined flow of both pumps is 300.8 cfs (135,000 gpm). There are also service water pumps that 


withdraw about 4.5 to 6.7 cfs (2,000 gpm - 3,000 gpm) from the cooling water intake structure. 


Normally both pumps are operated, however when the condenser backpressure drops below 1.8 inch Hg 
one pump is shut down; this typically occurs from January through April. The second pump is 


reactivated when the boiler pressure increases to above 1.8 inch Hg. The maximum flow with both
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circulating water pumps and service water pumps in operation is 307.5 cfs (138,000 gpm). With one 


pump operating, the flow to the unit is about 157.1 cfs (70,500 gpm). The unit discharges into Leggett 
Reservoir via a discharge canal. The water then passes through Leggett, Val mont, and Hillcrest 
Reservoirs before being recirculated back through the circulating water system. During the winter, 
warm water from Leggett bypasses Valmont and is routed directly back to Hillcrest.


D. Chemical Usage


The permittee stated in the application that they may utilize thirteen chemicals in their treatment process. 
Several of these chemicals were approved by the Division in the previous permit.


Table IV-l- Chemical Additives


hemical Name Purpose In Which Waste Stre m?


Disodium Phosphate Boiler Treatment Boiler Blowdown


Trisodium Phosphate Boiler Treatment Boiler Blowdown


Sodium Sulfite Aux Boiler H20 Treatment Consumed in Process


B-780 or Morpholine Feedwater Treatment Boiler Blowdown


Sodium Hypochlorite Biocide Cooling Water Blowdown


Anhydrous Ammonia pH Adjustment Boiler Blowdown (Consumed)


Ammonia Hydroxide pH Adjustment Boiler Blowdown


Polyacrylate or C-702 Scale Control Service Water


Hydroquinone Feed H20 Treatment Boiler Blowdown


Hydrazine Corrosion Inhibitor Boiler Blowdown (Consumed)


Carbohydrazine Corrosion Inhibitor Boiler Blowdown (Consumed)


Calcium Hypochlorite Disinfection Wetlands Outlet Tank


Sodium Sulfite D-Chlor Chlorine reduction Wetlands Outlet Tank


Where a specific brand name chemical is stated, a substitution containing the same reactive ingredients 
in the same relative proportion is acceptable.


Chemicals deemed acceptable for use in waters that will or may be discharged to waters of the State are 


acceptable only when used in accordance with all state and federal regulations, and in strict accordance 
with the manufacturer’s site-specific instructions.


E. Wastewater Treatment Description


Wastewater treatment is accomplished primarily by the 3 reservoir systems for solids settling, cooling 
and dilution before final discharge at Outfall 001 A. Treatments for the internal outfalls are presented 
below.
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Outfalls 


002A


Wastewater Source 


Emergency boiler water discharge


Treatment 


Solid settling and coqling.


003A & 003B Ash slurry


004A Stormwater from coal pile


Solid settling and clarification 


at the ponds 
Solid settling at the retention 


pond 
Wetland treatment and 


disinfection when necessary.


005A & 006A Domestic wastewater


Pursuant to Section 100.6.2 of the Water and Wastewater Facility Operator Certification Requirements, 
this facility will require a certified operator.


V. PERFORMANCE HISTORY


A. Monitoring Data


1. Discharge Monitoring Reports - The following tables summarize the effluent data reported on the 


Discharge Monitoring Reports (DMRs) for the previous permit term, for a period ofDMR review 
from January 01, 2007 through January 31, 2012.


T bl VIS fDMRD ~ P dF OOlAa e - - ummary 0 ata or ermltte eature


,. 0" ."11/ #
:\/*i


Samples>, Repprted Average
Reported


Previous-. Num hof
Concentrations


Maximum
AvglMax/AD: .. Limit’


>.~;!:r~,;, )~~~’.
or


Concentralons -


I (fj_ Jj;~~:~;,
Reporting AvglMinlMax -Avg/Miit(Max


Permit Limit Excursiqns
Periods .. ...


Effluent Flow (MGD) 61 1.5/0.037119 2.910.27127 ReportlReport


Temp roC) 61 18/3.3/28 2115129 Report/86


pH (su) * 61 7. 917. 318. 3 8. 317. 918. 8 6.5-9


TRC (mg/l) 18 01010 01010 0.011/0.019


NH3 as N, Tot (m;;ll) 61 0.0791<0.01/0.1 0.079/<0.0110.1 ReportlReport


TSS, effluent (mf!ll) 61 8.1/0118 IlIOl31 301451


Oil and Grease (m;;ll) 0 NAINAINA NAINAINA NAil 01


Cu, Dis (J.lf!Il) 61 7. 611114 9.414121 15124


Fe, Dis (p.;;II) 37 2612150 37191IlO 300lNA


Fe, TR (p.gll) 61 1851521606 31618011600 1041/Report


Zn, Dis (p.;;Il) 61 1310158 26/0.02/118 1951194


WET, chronic


pimephales lethality, Stat Dirr 5 II 10011001100
Stat. Diff


pimephales lethality, IC25 5 II 10011001100


ceriodaphnia lethality, Stat Diff 5 II 10011001100
Stat. Diff


ceriodaphnia lethality, IC25 5 II 10011001100


pimephales toxicity, Stat DifJ 5 II 10011001100
Report


pimephales toxicity, IC25 5 II 10011001100


ceriodaphnia toxicity, Stat Diff 5 II 831131100
Report


ceriodaphnia toxicity, IC25 5 II 5819.51100


*The pH data shows tlie minimum reported values in the "average" column, and the maximum reported values in the
"maximum" column.
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of DMR Data for Permitted Feature 002A 


#. 


’Samples 


,,> 
or 


:, Reporting 
.,; 


Periods


. 
Reported Average 


. Concentrations 


A vgIMi1ilMax


Reported. 
Maximum 


Concentrations 


AvgIMi1ilMax


20 


20 


20
TSS mil


0.3910.3210.5 


9.1/8.819.4 


1016/25


0.3910.3210.5 


9.118.819.4 


1016125


Report/Report


6.0 - 10 


301100


o 15120NAINAINA NAINAINA
Oil and Grease m II 


*The pH data shows the minimum reported values in the "average" column, and the maximum reported values in the 


"maximum" column.


of DMR Data for Permitted Feature 003A 


# 


Samples 
..or 
r. ii’i 


. ;;lJlfPorting 
PeriodS ... 


28 0.08210.0210.19 0.1610.0210.64 ReportlReport 


28 8. 317. 818. 9 8.51819.1 6. 0 - 11 


TSS m II 18 9.915118 1416127 301100 


Oil and Grease m II 0 NAINAINA NAINAINA 15120 


* The pH data shows the minimum reported values in the "average" column, and the maximum reported values in the 


"maximum" column.


Reported Average 
Concentrations 


...AvglMi1ilMax


Reported 
Maximum 


. Concentrations " 


A vgIMi1ilMax


.. ,. Reported Average 
. . 


Concentrations 


AvgIMi1ilMax


Reported 
MaXimum 


Concentrations 
AvgIMifl’Zix’ 


0.1710.0210.55 


8.51819 


1614128


of DMR Data for Permitted Feature 004A 


# 


Sa1Jlples 
or 


Re orting 
p riods


Reported Average 
Concentrations 


AvgIMi1ilMax


Reported Maximum 
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a e - - ummary 0 aa or ermltte eature
..


#
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’Previ us ’Number of
!t.


~, :r
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’Parameter 01:. Concentrations


Concentrations
’Ay fMdXlA "


. 


ni :’.. .


,:";.. .~;t:’ 
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Reporting 
I ..’


AvglMinfMax
A vglMinfMax.


-.Permit Limit . 


Excursions


Periods ’. 
,


j..:;.’ ,
><’ 


~ ’"


Effluent Flow (MGD) 61 0.0005910.000310.0015 0.002/0.000610.011 ReportlReport


pH (su) * 61 6.816. 517.1 716.717.9 *6.5 - 9.0


Fecal Coliform (#1100 ml) 61 941211500 991213500 200014000


TRC (mJ;ll) 55 NAINAINA 01010 NAIO.5


BOD5 (mJ;ll) 61 4.310.6113 4.310.6113 30145


TSS (mJ;11) 61 812124 812124 1051160


Oil and Grease (mJ;ll) 61 NAINAINA 01010 10


*The pH data shows the minimum reported values in the "average" column, and the maximum reported values in the
"maximum column
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2. Additional Data - The following table summarizes effluent data from Outfall OOlA, submitted by the 


permittee for consideration in developing the permit limitations.


Table V-8 - Summary of Additional Effluent Data from Outfall 001A 


Parameter 12/17/08


Flow,MGD No Flow


BODs, mg/I <3


COD, mg/I 15


TSS, mg/I <10


TRC, mg/ <0.05


Oil and Grease, mg/ <5


pH, S.u. 7.87


Ammonia, Total, mg/I as N 0.1


Total Organic Nitrogen, mg/I <1


TDS, mg/I 370







COLORADO DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT, Water Quality Control Division 
Factsheet - Page 9, Permit No. COOOOI I 12


Nitrate mg/I as N <0.10


Nitrite mg/I as N <0.0043


Boron, mg/I 0.39


Sulfide, mg/I as H2S 0.72*


Sulfate, mg/I 41.7


Chloride, mg/I 49.5


Aluminum (Dis), mg/I .0.024


Copper (PD), mg/I 0.014


Iron (Dis), mg/I 0.02


Lead (PD), mg/I 0.0007


Manganese (Dis), mg/I 0.003


Nickel (PD), mg/I <0.005


Silver (PD), mg/I <0.0002


Zinc (PD) mg/I 0.012


Arsenic (Tot), mg/I <0.010


Chromium (Tot), mg/I <0.002


Hexavalent Chromium mg/I <0.010


Trivalent Chromium mg/I <0.002


Mercury (Tot), mg/I <0.0001


Cobalt (Tot), mg/I <0.005


Phosphorus (Tot), mg/I 0.04


Cadmium (TR), mg/I <0.0004


Copper (TR), mg/I 0.015


Iron (TR), mg/I 0.095


Lead (TR), mg/I <0.005


Manganese (TR), mg/I <0.010


Nickel (TR), mg/I <0.010


Silver (TR), mg/I <0.0002


Uranium (TR), mg/I 0.00224


Zinc (TR), mg/I 0.024


Selenium (TR), mg/I <0.002


Gross Alpha, piC/I 1.5


Total Radium 226, piC/I 0.4


Total Radium 228, piC/I 0.8


Total Fluoride, mg/I 0.76


Hardness, mg/I 170


Fecal Coliform, No.lI00 ml 630


D.O., mg/I 1.21


Temperature,OC 8.7
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WAD Cyanide, mg/I 


Total Cyanide, mg/I 


Alkalinity 


Total Phenols (mg/I)


<0.010 


<0.010 


128


<0.05


B. Compliance With Terms and Conditions of Previous Permit


1. Effluent Limitations - The data shown in the preceding tables indicate compliance with the numeric 
limitations of the previous permit.


In accordance with 40 CFR Part 122.41 (a), any permit noncompliance constitutes a violation of the 
Clean Water Act and is grounds for enforcement action; for permit termination, revocation and 


reissuance, or modification; or denial of a permit renewal application.


VI. DISCUSSION OF EFFLUENT LIMITATIONS


A. Regulatory Basis for Limitations


1. Technology Based Limitations


a. Federal Effluent Limitation Guidelines - The federal guidelines that apply to this type of facility 
are found under 40 CFR Part 423, titled Steam Electric Power Generating Point Source 


Category. Specifically 40 CFR 423.12 (best practicable control technology) and 40 CFR 423.13 


(best available technology economically achievable), as determined in previous permits. The 


applicable limitations are based on the type of process water, as described in the WQA and as 
shown below. These limitations will typically apply, unless a more stringent limitation or an 
alternate limitation that would be protective of the limits shown below is applied. For these 


discharges, the Low Volume Wastes, Fly Ash and Bottom Ash transport water, Once-Through 
Cooling Water and Coal Pile Runoff portion of the ELG have been applied. As previously stated 
in the factsheet, the waste stream do not include chemical metal cleaning wastes and cooling 
tower blowdown, therefore the discharge of chemical metal cleaning wastes and cooling tower 
blowdown is prohibited in this permit.


Low volume waste sources include boiler blowdown, therefore, the effluent at Outfall 002A is 


considered "low volume waste" in accordance with the definition of low volume waste and the 


January 19, 1995 permit amendment.
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Low Vplume Wastes


TSS 30 100


Oil and Grease 15 20


Fly Ash and Bottom Ash Transport
Water


TSS 30 100


Oil and Grease 15 20


Once Through Cooling Water


Free Available Chlorine 0.2 0.5


Total Residual Chlorine NA 0.2


Coal Pile Runoff


TSS 50


The ELGs also specified that "neither free available chlorine nor total residual chlorine may be 


dischargedfrom any unit for more than two hours in anyone day and not more than one unit in 


any plant may discharge free available or total residual chlorine at anyone time unless the 


utility can demonstrate to the Regional Administrator or State, if the State has NPDES permit 
issuing authority, that the units in a particular location cannot operate at or below this level of 
chlorination.


There is no internal outfall for the Once-Through Cooling Water. According to the permittee, 
there is no means of collecting samples before the water enters the Leggett Reservoir. Since the 
reservoir is a part of the treatment system and not classified as State waters, an internal outfall 


will not be required for the Once-Through Cooling Water. Due to the size of the reservoir, 
dilution provided, the infrequent discharge from the reservoir, and the dissipating nature of 
chlorine, chlorine is not expected to be present in the final discharge from this facility. TRC 


report for the DMR period of 0 1/01/2007 through 01/31/2012 have all been below detection 
limit. The effluent is not expected to have free chlorine above the ELGs (200llg/1 monthly 
average and 500Ilg/1 daily maximum); therefore the free chlorine requirement will not be 


applied. Instead, the more stringent water quality-based effluent limits for TRC will be applied at 
Outfall 001A.


The permittee currently has no means of sampling the low volume waste that combines at the 


building sump, and discharged to the Leggett Reservoir through the Hot Water Canal. Due to the 
small discharge, the huge dilution provided by the reservoirs and plans that this permit will likely 
be terminated, additional internal outfall for low volume waste will not be imposed. The more 
stringent state requirement for TSS and oil and grease will be required at outfall 001A.


b. Regulation 62: Regulations for Effluent Limitations - These Regulations include effluent 
limitations that apply to all discharges of wastewater to State waters and are shown in Section 
VIII of the WQA. These regulations are applicable to the discharge from the Valmont WWTF.


2. Numeric Water Quality Standards - The WQA contains the evaluation of pollutants limited by water 
quality standards. The mass balance equation shown in Section VI of the WQA was used for most
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pollutants to calculate the potential water quality based effluent limitations (WQBELs), M2, that 
could be discharged without causing the water quality standard to be violated. For ammonia, the 
AMMTOX Model was used to determine the maximum assimilative capacity of the receiving 
stream. A detailed discussion of the calculations for the maximum allowable concentrations for the 


relevant parameters of concern is provided in Section V of the Water Quality Assessment developed 
for this permitting action. 


.


The maximum allowable effluent pollutant concentrations determined as part of these calculations 


represent the calculated effluent limits that would be protective of water quality. These are also 
known as the water quality-based effluent limits (WQBELs). Both acute and chronic WQBELs may 
be calculated based on acute and chronic standards, and these may be applied as daily maximum 


(acute) or 30-day average (chronic) limits.


3. Narrative Water Ouality Standards - Section 31.11 (1)( a )(iv) of The Basic Standards and 


Methodologies for Surface Waters (Regulation No. 31) includes the narrative standard that State 
surface waters shall be free of substances that are harmful to the beneficial uses or toxic to humans, 


animals, plants, or aquatic life.


a. Agricultural Use Protection - The WQA contains the evaluation of pollutants limited by 
narrative standards, and specifically sodium absorption ratio (SAR) and electrical conductivity 
(EC), as outlined by the Division’s Implementing Narrative Standards in Discharge Permits for 
the Protection of Irrigated Crops policy. The mass balance equation shown in Section VI ofthe 


WQA was used for electrical conductivity to calculate the maximum allowable effluent 


concentration, M2, that could be discharged without causing the narrative standard to be violated. 
The WQA also shows how the limitation for SAR was determined.


b. Whole Effluent Toxicity - The Water Quality Control Division has established the use of WET 


testing as a method for identifying and controlling toxic discharges from wastewater treatment 
facilities. WET testing is being utilized as a means to ensure that there are no discharges of 


pollutants "in amounts, concentrations or combinations which are harmful to the beneficial uses 
or toxic to humans, animals, plants, or aquatic life" as required by Section 31.11 (1) of the Basic 
Standards and Methodologies for Surface Waters. The requirements for WET testing are being 


implemented in accordance with Division policy, Implementation of the Narrative Standard for 


Toxicity in Discharge Permits Using Whole Effluent Toxicity (Sept 30, 2010). Note that this 


policy has recently been updated and the permittee should refer to this document for additional 
information regarding WET.


4. Water Quality Regulations, Policies, and Guidance Documents


a. Antidegradation - Since the receiving water is Undesignated, an antidegradation review is 


required pursuant to Section 31.8 of The Basic Standards and Methodologies for Surface Water. 
As set forth in Section VII of the WQA, an antidegradation evaluation was conducted for 


pollutants when water quality impacts occurred and when the impacts were significant. Based 


on the antidegradation requirements and the reasonable potential analysis discussed above, 
anti degradation-based average concentrations (ADBACs) may be applied.


According to Division procedures, the facility has three options related to antidegradation-based 
effluent limits: (1) the facility may accept ADBACs as permit limits (see Section VII of the 


WQA); (2) the facility may select permit limits based on their non-impact limit (NIL), which
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would result in the facility not being subject to an anti degradation review and thus the 


antidegradation-based average concentrations would not apply (the NILs are also contained in 
Section VII of the WQA); or (3) the facility may complete an alternatives analysis as set forth in 


Section 31.8(3)( d) of the regulations which would result in alternative antidegradation-based 
effluent limitations.


The effluent must not cause or contribute to an exceedance of a water quality standard and 
therefore the WQBEL must be selected if it is lower than the NIL. Where the WQBEL is not the 


most restrictive, the discharger may choose between the NIL or the ADBAC: the NIL results in 


no increased water quality impact; the ADBAC results in an "insignificant" increase in water 


quality impact. The ADBAC limits are imposed as two-year average limits.


b. Antibacksliding - As the receiving water is designated Reviewable and the Division has 


performed an antidegradation evaluation, in accordance with the Antidegradation Guidance, the 


antibacksliding requirements in Regulation 61.10 have been met.


c. Determination of Total Maximum Daily Loads (TMDLs) - The South Boulder Creek that 
receives the direct discharge is not listed on the State’s 303(d) list for development ofTMDLs, 
however, the Boulder Creek at stream segment COSPB009 to which the South Boulder Creek 


flows into, is currently listed on the State’s 303(d) list for Aquatic Life as provisional. For water 
bodies that are provisionally listed on the 303( d) List, the Division, in cooperation with other 
interested persons, will undertake water quality monitoring and/or other water quality studies and 
assessments to determine whether the cause of the impairment is a pollutant. No TMDL will be 


developed for a provisionally listed water body unless and until it is determined that the cause of 
the impairment is one or more pollutants. If the impairment is caused by an identified pollutant, 
the segment will be placed on the 303(d) List as impaired for that particular pollutant and the 
Division will proceed with development of a TMDL. If the impairment is determined to be 
caused by pollution, instead of a pollutant(s), the impaired waterbody shall be placed into 


Category 4c (impairment is not caused by a pollutant). A TMDL would not be required for 


Category 4c waterbodies.


d. Colorado Mixing Zone Regulations - Pursuant to section 31.10 of The Basic Standards and 


Methodologies for Surface Water, a mixing zone determination is required for this permitting 
action. The Colorado Mixing Zone Implementation Guidance, dated April 2002, identifies the 


process for determining the meaningful limit on the area impacted by a discharge to surface 
water where standards may be exceeded (i.e., regulatory mixing zone). This guidance document 


provides for certain exclusions from further analysis under the regulation, based on site-specific 
conditions.


The guidance document provides a mandatory, stepwise decision-making process for 


determining if the permit limits will not be affected by this regulation. Exclusion, based on 
Extreme Mixing Ratios may be granted if the ratio of the facility design flow to the chronic low 
flow (30E3) is greater than 2:1 or ifthe ratio of the chronic low flow to the design flow is greater 
than 20: 1. Since this is a zero low flow stream, the permittee is eligible for an exclusion from 
further analysis under the regulation.


e. Reasonable Potential Analysis - Using the assimilative capacities contained in the WQA, an 


analysis must be performed to determine whether to include the calculated assimilative capacities 
as WQBELs in the permit. This reasonable potential (RP) analysis is based on the Determination







COLORADO DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT, Water Quality Control Division 
Factsheet - Page 14, Permit No. COOOOll12


of the Requirement to Include Water Quality Standards-Based Limits in CDPS Permits Based on 
Reasonable Potential, dated December, 2002. This guidance document utilizes both quantitative 
and qualitative approaches to establish RP depending on the amount of available data.


A qualitative determination ofRP may be made where ancillary and/or additional treatment 


technologies are employed to reduce the concentrations of certain pollutants. Because it may be 


anticipated that the limits for a parameter could not be met without treatment, and the treatment 
is not coincidental to the movement of water through the facility, limits may be included to 
assure that treatment is maintained.


A qualitative RP determination may also be made where a federal ELG exists for a parameter, 
and where the results of a quantitative analysis results in no RP. As the federal ELG is typically 
less stringent than a limitation based on the WQBELs, if the discharge was to contain 
concentrations at the ELG (above the WQBEL), the discharge may cause or contribute to an 
exceedance of a water quality standard.


To conduct a quantitative RP analysis, a minimum of 10 effluent data points from the previous 5 


years, should be used. The equations set out in the guidance for normal and lognormal 
distribution, where applicable, are used to calculate the maximum estimated pollutant 
concentration (MEPC). For data sets with non-detect values, and where at least 30% of the data 


set was greater than the detection level, MDL WIN software is used consistent with Division 


guidance to generate the mean and standard deviation, which are then used to establish the 


multipliers used to calculate the MEPC. If the MDL WIN program cannot be used the Division’s 


guidance prescribes the use of best professional judgment.


For some parameters, recent effluent data or an appropriate number of data points may not be 


available, or collected data may be in the wrong form (dissolved vs. total) and therefore may not 
be available for use in conducting an RP analysis. Thus, consistent with Division procedures, 
monitoring will be required to collect samples to support a RP analysis and subsequent decisions 
for a numeric limit. A compliance schedule may be added to the permit to require the request of 


an RP analysis once the appropriate data have been collected.


For other parameters, effluent data may be available to conduct a quantitative analysis, and 


therefore an RP analysis will be conducted to determine if there is RP for the effluent discharge 
to cause or contribute to exceedances of ambient water quality standards. The guidance specifies 
that ifthe MEPC exceeds the maximum allowable pollutant concentration (MAPC), limits must 
be established and where the MEPC is greater than half the MAPC (but less than the MAPC), 
monitoring must be established. Table VI-l contains the calculated MEPC compared to the 


corresponding MAPC, and the results of the reasonable potential evaluation, for those parameters 
that met the data requirements. The RP determination is discussed for each parameter in the text 
below.
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T bl VII R bl P t f I A I 
.


a e - - easona e o en Ja nalYSIS


30-Day Average 7-Day Ave or Daily Max


Parameter
WQBEL Reasonable WQBEL Reasonable


MEPC
(MAPC) Potential


MEPC
(MAPC) Potential


E. coli (#1100 ml) NA 126 Monitor NA 252 Monitor


TRC (mg/I) 0 0.011 Yes(Qual) 0 0.019 Yes(Qual)


Nitrate as N (m.e;/l) NA NA NA 0 10 No(Qual)


Nitrite as N (mg/I) NA NA NA 0 0.051 No(Qual)


NH3 as N, Tot (mg/I) Jan 0.1 0.1 Yes(Qual) 0.1 8.4 Yes(Qual)


NH3 as N, Tot (mg/I) Feb 0.1 0.1 Yes(Qual) 0.1 6.9 Yes(Qual)


NH3 as N, Tot (mg/I) Mar 0.1 0.1 Yes(Qual) 0.1 6.9 Yes(Qual)


NH3 as N, Tot (mg/I) Apr 0.1 0.1 Yes(Qual) 0.1 6.9 Yes(Qual)


NH3 as N, Tot (mg/I) May 0.1 0.1 Yes(Qual) 0.1 5.7 Yes(Qual)


NH3 as N, Tot (mg/I) Jun 0.1 0.1 Yes(Qual) 0.1 5.7 Yes(Qual)


NH3 as N, Tot (mg/I) Jul 0.1 0.1 Yes(Qual) 0.1 5.7 Yes(Qual)


NH3 as N, Tot (mg/I) Aug 0.1 0.1 Yes(Qual) 0.1 6.9 Yes(Qual)


NH3 as N, Tot (mg/I) Sep 0.1 0.1 Yes(Qual) 0.1 6.9 Yes(Qual)


NH3 as N, Tot (mg/I) Oct 0.1 0.1 Yes(Qual) 0.1 6.9 Yes(Qual)


NH3 as N, Tot (mg/I) Noy 0.1 0.1 Yes(Qual) 0.1 8.4 Yes(Qual)


NH3 as N, Tot (mg/I) Dec 0.1 0.1 Yes(Qual) 0.1 8.4 Yes(Qual)


As, TR (~g/I) 10 0.02 Monitor NA NA NA


As, Dis (Jlg/I) NA NA NA 10 340 No(Qual)


Cd, Dis (Jlg/I) NA 0.64 Monitor NA 4.4 Monitor


Cr+ 3, TR (~g/I) NA NA NA 2 50 No(Qual)


Cr+6, Dis (~g/I) 10 10 No(Qual) 10 16 No(Qual)


Cu, Dis (~g/I) 20 14 Yes 29 22 Yes


Fe, Dis (JlglI) 100 110 Monitor


Fe, TR (Jlg/I) 656 1000 Monitor


Pb, Dis (Jlg/I) 0.7 4.5 Monitor 0.7 115 Monitor


Mn, Dis (Jlg/I) 3 51 No(Qual) 3 3570 No(Qual)


Hg, Tot (Jlg/I) 0.1 0.01 Monitor NA NA NA


Ni, Dis (~gll) 5 82 No(Qual) 5 737 No(Qual)


Se, Dis (Jlg/I) 2 4.6 No(Qual) 2 18 No(Qual)


Ag, Dis (Jlg/I) 0.2 0.2 No(Qual) 0.2 5.1 No(Qual)


Zn, Dis (Jlg/I) 118 118 Monitor 251 226 Yes


B, Tot (mg/I) 0.39 0.39 Monitor NA NA NA


Chloride (mg/I) 50 50 Monitor NA NA NA


Sulfate (mg/I) 42 42 Monitor NA NA NA


Sulfide as H2S (mg/I) 0.72 0.002 Monitor NA NA NA


EC (dS/m) NA 0.71 Monitor


B. Parameter Evaluation


BOD~ - BODs is not a parameter of concern for the discharge at Outfall 001 A, however, the BODs 
concentrations in Reg 62 will be applied to the two internal outfalls (005A and 006A) for domestic 


wastewater. The limitations are 30mg/1 for 30-day average and 45mg/1 for 7-day average. These 


limitations are the same as those contained in the previous permit and are imposed upon the effective 


date of this permit.
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Total Suspended Solids - The Federal ELGs are applied to the discharges from internal outfalls 003A, 
003B, and 004A. According to Part 62.2(3) of the Regulations for Effluent Limitations "If the 
Commission has not so promulgated effluent limitation guidelines for any particular industry, but that 


industry is subject to effluent limitation guidelines promulgated by the United States Environmental 
Protection Agency pursuant to the Federal Water Pollution Control Act of 1972, the effluent from these 
industries shall be subject to the applicable EPA guidelines and shall not be subject to the effluent 
limitations of Regulation 62.4." The Federal ELG of 30 mg/l (30-day average) and 100 mg/l (daily 
maximum) is the limitation that is applied to the discharge from outfalls 003A and 003B. The Federal 
ELG of 50 mg/l (daily maximum) is the limitation that is applied to the discharge from outfall 004A. 
The TSS concentrations in Reg 62 for non-aerated lagoons (105 mg/l for 30-day average and 160mg/1 
for 7-day average) will be applied to the two internal outfalls (005A and 006A) for domestic wastewater. 
The TSS limitation for Outfall 00lA will remain at 30 mg/l for 30-day average and 45mg/1 for 7-day 


average as with the previous permit.


These limitations are the same as those contained in the previous permit and are imposed upon the 
effective date of this permit.


Oil and Grease - The Federal ELG is the limitation that is applied to the discharge at Outfalls 002A, 
003A and 003B. According to Part 62.2(3) of the Regulations for Effluent Limitations "If the 


Commission has not so promulgated effluent limitation guidelines for any particular industry, but that 


industry is subject to effluent limitation guidelines promulgated by the United States Environmental 


Protection Agency pursuant to the Federal Water Pollution Control Act of 1972, the effluent from these 


industries shall be subject to the applicable EP A guidelines and shall not be subject to the effluent 
limitations of Regulation 62.4." The Federal ELG of 15 mg/l (30-day average) and 20 mg/l (daily 


maximum) is the limitation that is applied to the discharge from outfalls 002A, 003A and 003B.


The oil and grease limitations from the Regulations for Effluent Limitations are applied to the discharge 
from outfall 001A, as they are the most stringent limitations, and this discharge is to state waters.


These limitations are the same as those contained in the previous permit and are imposed upon the 


effective date of this permit.


PH - This parameter is limited by the water quality standards of 6.5-9.0 s.u., as this range is more 


stringent than other applicable standards. This is applicable to Outfalls 001 A, 005A and 006A. Internal 
Outfalls 002A, 003A, and 003B have higher pH limitations as stipulated in the previous permit. The 
Valmont Station facility requested and received a variance from Federal BPT for pH. A pH range of 6.0 
- 11 s.u. was established in the June 14, 1996 permit amendment for outfalls 003A and 003B. A pH 


range of 6.0 - 10 s.u. was approved for outfall 002A in previous permits. Because the discharge is to 
waters removed for use and not directly to state water, that there is a significant amount of dilution water 
available in the 3 reservoirs, and because the facility rarely discharges, the higher pH limitations for 
these internal outfalls will continue in this permit.


This limitation is the same as that contained in the previous permit and is imposed upon the effective 
date of this permit.


E. Coli - The limitation for E. Coli is the WQBELs. Since this is an industrial wastewater treatment 


facility with very low volume of domestic wastewater, monitoring of E. Coli would be required at the 


discharge to state waters at outfall 00lA. Limitations will be applied at the two internal outfalls as in 


previous permits. Technology based limitations for E. Coli (2,000 #1100ml for 30-day average) has been
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imposed at the two domestic internal outfalls (005A and 006A). A qualitative determination ofRP has 


been made as E. coli is a parameter of concern for domestic wastewater.


Previous monitoring for fecal coliform (of which E. coli is a subset) shows that the new E. coli 
limitations can be met and therefore the limits will be effective upon the effective date of the permit.


Total Residual Chlorine (TRC) - The limitation for TRC is based upon the WQBEL as described in the 


WQA. A qualitative determination of RP has been made as chlorine may be used for disinfection. 


Limitations of 11 ~g/l & 19 ~g/l (30-day average and daily maximum) have been included in the permit 
for outfall 001A. Technology based limitation of 0.5 mg/l (daily maximum) has been imposed on 
outfalls 005A and 006A since chlorination takes place at these outfalls.


Previous monitoring as shown in Table V-I indicates that this limitation can be met and is therefore 


imposed upon the effective date of the permit.


Ammonia - The limitation for ammonia is based upon the NILs as described in the WQA. A qualitative 
determination ofRP has been made as ammonia is a parameter of concern for domestic wastewater, 
which is a portion of the waste stream for this facility. Previous monitoring as shown in Table V-I 
indicates that these limitations can be met and are therefore effective immediately.


Nitrate and Nitrite - A qualitative no RP has been made based on comparison of the WQBELs and the 
non-detect effluent result in Table V -8; therefore monitoring will not be required at this time.


Sulfate and Chloride - The RP determination for these parameters are based on the NILs. There were no 


sufficient data to perform a quantitative RP analysis for these parameters. A qualitative determination of 
RP has been made based on effluent result in Table V -8 and because the stream segment is classified for 


Water Supply use, and a water intake is located less than 10 miles downstream of the discharge location. 


Monitoring has been added to this permit for the collection of data.


Potentially Dissolved Cadmium - There is no data available regarding the presence/absence or 


quantification of this parameter in the discharge. Since the potential exists for this parameter to be 


present, monitoring has been added to the permit.


Dissolved Arsenic, Total Recoverable Trivalent Chromium, Dissolved Manganese and Potentially 
Dissolved Nickel - A qualitative no RP has been made based on comparison of effluent result in Table 
V-8 and the MAPC. The total arsenic result was used for dissolved arsenic. The MAPC for these 


parameters are significantly higher than the effluent results, therefore monitoring will not be required at 
this time.


Total Recoverable Arsenic - A qualitative RP decision has been made as the result for total arsenic 
show as non--detect at a high PQL of 1 0 ~g/l, versus the MAPC of 0.02 ~g/l. Monitoring will be 


required during the duration of this permit to collect additional data.


Boron - The limitation for this parameter is based upon the NIL as described in the WQA. There were 
not enough data to conduct a quantitative RP analysis, therefore monitoring will be required during the 
duration of this permit to collect data.


Dissolved Hexavalent Chromium - The limitation for this parameter is based upon the NIL as described 


in the WQA. There were not enough data to conduct a quantitative RP analysis. Since hexavalent
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chromium is generally man made and effluent result in Table V -8 show non-detect, a qualitative no RP 
decision has been made. Monitoring will not be required at this time.


Potentially Dissolved Silver - There were not enough data to conduct a quantitative RP analysis, 
however, a qualitative no RP has been made based on comparison of the WQBELs and effluent result in 
Table V-8, which indicate non-detect for this parameter. Monitoring will not be required at this time.


Potentially Dissolved Copper - The RP analysis for copper was based upon the WQBEL as described in 
the WQA. With the available data the normal program was used to determine the appropriate statistics to 
determine the MEPC. The MEPC was greater than the MAPC and therefore limitations are required. 
Limitations of 14 ~g/l and 22 ~g/l (30-day average and daily maximum) have been added to the permit. 
Previous monitoring as shown in Table V-I indicates that this limitation can be met and is therefore 


imposed upon the effective date of the permit.


Total Recoverable Iron - The RP analysis for dissolved iron was based upon the NIL as described in the 


WQA. With the available data the log-normal program (daily maximum) and normal (for 30-day 
average) were used to determine the appropriate statistics to determine the MEPC. The MEPC was less 
than the MAPC and therefore limitations are not necessary at this time, however the MEPC was greater 
than 50% of the MAPC and therefore monitoring is required.


Dissolved Iron - The RP analysis for dissolved iron was based upon the NIL as described in the WQA. 
With the available data the normal program (for daily maximum) and log-normal (for 30-day average) 
were used to determine the appropriate statistics to determine the MEPC. The MEPC was less than the 
MAPC and therefore limitations are not necessary at this time, however the MEPC was greater than 


50% of the MAPC and therefore monitoring is required.


Potentially Dissolved Lead - The limitation for this parameter is based upon the WQBEL as described in 
the WQA. There were not enough data to conduct a quantitative RP analysis.


Comments received during the public notice period from the permittee indicated that there was a 


reporting error for the units for the dissolved lead result sent to the Division. A report of 0.7 ~g/l instead 
of 0.7 mg/l will result to a qualitative no RP decision. Since total recoverable lead also show a low 
concentration (<0.005 mg/l), monitoring for dissolved lead is no longer required.


Sulfide - The limitation for this parameter is based upon the NIL as described in the WQA. There were 


not enough data to conduct a quantitative RP analysis. Although effluent result in Table V -8 show 


significant higher values than the WQBEL, a decisive conclusion could not be drawn based on the single 
2008 data, therefore "Report only" will be required during the duration of this permit to collect data.


Potentially Dissolved Selenium - A qualitative no RP determination has been made based on the result 
of total selenium in Table V-8, of non-detect at a PQL of2.0 ~g/l, compared to the MAPC of 4.6 ~g/l 
(30-day ave.) and 18 ~g/l (daily max).


Total Mercury - Although the single analytical result for mercury in Table V -8 shows as non-detect at a 


PQL of 0.10 ~g/l, the MAPC is lower than the PQL, therefore, monitoring will be included in the permit 
. 


to gather more data at a lower PQL to ensure that adequate data are gathered to determine reasonable 


potential.







COLORADO DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT, Water Quality Control Division 


Factsheet - Page ]9, Permit No. CODDD]]]2


Potentially Dissolved Zinc - The RP analysis for zinc was based upon the NIL as described in the WQA. 
With the available data the normal program were used to determine the appropriate statistics to 
determine the MEPC. The chronic MEPC was greater than the chronic MAPC, therefore chronic 


limitations are required. Limitation of 226 f.!g/l (30 day-average) has been added to the permit. 
Previous monitoring as shown in Table V-I indicates that this limitation can be met and is therefore 


imposed upon the effective date of the permit.


Temperature- The discharge is to effluent dependent stream due to the zero low flow created by water 
diversion upstream of the discharge. A qualitative no RP has been determined based on the large 
dilution provided by the three reservoirs operating in a closed loop system and due to the seasonal and 


infrequent nature of the discharge. No temperature limitations are required. This facility is exempt from 
the temperature requirements.


Electrical Conductivity (EC) - There are no data to conduct a quantitative RP, therefore monitoring will 
be required in the permit to collect data.


Sodium Absorption Ratio (SAR), Adjusted SAR - Similar to the EC, monitoring will be included in the 


permit to collect data. Reporting of the effluent Ca, Mg, Na, and HC03 will be required for 
confirmation of calculations. See the Definitions of Terms Section of the permit (Part I.C) for detailed 
instructions on how to calculate the adj SAR using the HC03 and Ca concentrations.


Whole Effluent Toxicity (WET) Testing - This is a major industrial facility with the potential for a wide 


variety of pollutants to be present in the effluent. Also, previous WET test results indicate that continued 
WET testing is necessary. Based upon previous monitoring and due to a more stringent WET 


requirement, a 3-year delayed effective date, with an interim "report-only’ requirement has been 
included in the permit to give the permittee time to meet the new limitation. During this reporting 
period, the automatic compliance response outlined in Part 1.B.2.C of the permit must be followed 


accordingly if results indicate that both the NOEC and the IC25 endpoints are less than the applicable 
IWC.


1. In-Stream Waste Concentration OWC) - Where monitoring or limitations for WET are deemed 


appropriate by the Division, the chronic in-stream dilution is critical in determining whether acute or 
chronic conditions shall apply. In accordance with Division policy, for those discharges where the 
chronic IWC is greater than 9.1 % and the receiving stream has a Class 1 Aquatic Life use or Class 2 


Aquatic Life use with all of the appropriate aquatic life numeric standards, chronic conditions will 


normally apply. Where the chronic IWC is less than or equal to 9.1, or the stream is not classified as 
described above, acute conditions will normally apply. The chronic IWC is determined using the 


following equation:


IWC = [Facility Flow (FF)/(Stream Chronic Low Flow (annual) + FF)] X 100%


The flows and corresponding IWC for the appropriate discharge point are:


o


Chronic Low Flow, 
30E3 (cfs) 


o


Facility Design Flow 


(cfs) 


68


IWC, (%)Permitted Feature


100
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The IWC for this permit is 100 %, which represents a wastewater concentration of 100 % effluent to 
o % receiving stream.


2. General Information - The permittee should read the WET testing section of Part I of the permit 
carefully, as this information has been updated in accordance with the Division’s updated policy, 
Implementation of the Narrative Standard for Toxicity in Discharge Permits Using Whole Effluent 


Toxicity (Sept 30, 2010). The permit outlines the test requirements and the required follow~up 
actions the permittee must take to resolve a toxicity incident. The permittee should also read the 


above mentioned policy which is available on the Permit Section website. The permittee should be 


aware that some of the conditions outlined above may be subject to change if the facility experiences 
a change in discharge, as outlined in Part II.A.2. of the permit. Such changes shall be reported to the 


Division immediately.


C. Parameter Speciation


Total/Total Recoverable Metals (EXCEPT Arsenic) 
For standards based upon the total and total recoverable methods of analysis, the limitations are based 


upon the same method as the standard.


Total/Total Recoverable Arsenic 


For total recoverable arsenic, the analysis may be performed using a graphite furnace, however, this 


method may produce erroneous results and may not be available to the permittee. Therefore, the total 


method of analysis will be specified instead of the total recoverable method.


Total Mercury 
Until recently there has not been an effective method for monitoring low~level total mercury 
concentrations in either the receiving stream or the facility effluent. Monitoring for total mercury was 


done in 2008 and the analytical result was less than detectable levels; however, the detection level was 


0.1 ug/l, versus a MAPC of 0.01 ug/l. To ensure that adequate data are gathered to determine reasonable 


potential and consistent with Division initiatives for mercury, effluent monitoring for total mercury at 


low~level detection methods will be required by the permit.


Dissolved Metals / Potentially Dissolved 


For metals with aquatic life-based dissolved standards, effluent limits and monitoring requirements are 


typically based upon the potentially dissolved method of analysis, as required under Regulation 31, 
Basic Standards and Methodologies for Surface Water. Thus, effluent limits and/or monitoring 


requirements for these metals will be prescribed as the "potentially dissolved" form.


Dissolved Iron and Dissolved Manganese 
The dissolved iron and chronic manganese standards are drinking water-based standards. Thus, sample 
measurements for these two parameters must reflect the dissolved fraction of the metals.


Hexavalent Chromium 


For hexavalent chromium, samples must be unacidified. Accordingly, dissolved concentrations will be 


measured rather than potentially dissolved concentrations.
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VII. ADDITIONAL TERMS AND CONDITIONS


A. Monitoring


Effluent Monitoring - Effluent monitoring will be required as shown in the permit document. Refer to 


the permit for locations of monitoring points. Monitoring requirements have been established in 


accordance with the frequencies and sample types set forth in the Baseline Monitoring Frequency, 


Sample Type, and Reduced Monitoring Frequency Policy for Industrial and Domestic Wastewater 


Treatment Facilities. This policy includes the methods for reduced monitoring frequencies based upon 
facility compliance as well as for considerations given in exchange for instream monitoring programs 
initiated by the permittee. Since discharge is seasonal and occurs infrequently only during the summer 


months, reduced monitoring has not been applied to this permit. Monthly monitoring of the effluent is 


required only during the months when discharge to State waters occurs. Weekly monitoring is required 
for pH and Oil and grease.


B. Reporting


1. Discharge Monitoring Report - The Public Service Company of Colorado Valmont Station facility 
must submit Discharge Monitoring Reports (DMRs) on a monthly basis to the Division. These 


reports should contain the required summarization of the test results for all parameters and 


monitoring frequencies shown in Part LA of the permit. See the permit, Part LB, C and D for details 


on such submission.


2. Special Reports - Special reports are required in the event of an upset, bypass, or other 


noncompliance. Please refer to Part II.A. of the permit for reporting requirements. As above, 
submittal of these reports to the US Environmental Protection Agency Region VIII is no longer 
required.


C. Signatory and Certification Requirements


Signatory and certification requirements for reports and submittals are discussed in Part LE.6. of the 


permit.


D. Compliance Schedules


There are no compliance schedules in this permit.


E. Stormwater


Since all stormwater discharged from the site mixes with process water before being discharged to the 


South Boulder Creek through Outfall OOlA, the entire discharge is considered process water. All 


process water discharges from the facility (discharging from Outfall OOlA), are covered under this 


permit. Therefore, no additional stormwater provisions are necessary in this permit. The Public Service 


Company of Colorado - Valmont Station is authorized to discharge storm water associated with 
industrial activity into waters of the State of Colorado through Outfall OOIA.
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F. Economic Reasonableness Evaluation


Section 25-8-503(8) of the revised (June 1985) Colorado Water Quality Control Act required the 
Division to "determine whether or not any or all of the water quality standard based effluent limitations 


are reasonably related to the economic, environmental, public health and energy impacts to the public 
and affected persons, and are in furtherance of the policies set forth in sections 25-8-192 and 25-8-104."


The Colorado Discharge Permit System Regulations, Regulation No. 61, further define this requirement 
under 61.11 and state: "Where economic, environmental, public health and energy impacts to the public 
and affected persons have been considered in the classifications and standards setting process, permits 
written to meet the standards may be presumed to have taken into consideration economic factors 
unless:


a. A new permit is issued where the discharge was not in existence at the time of the classification 
and standards rulemaking, or


b. In the case of a continuing discharge, additional information or factors have emerged that were 
not anticipated or considered at the time of the classification and standards rulemaking."


The evaluation for this permit shows that the Water Quality Control Commission, during their 


proceedings to adopt the Classifications and Numeric Standards for South Platte River Basin, Laramie 
River Basin, Republican River Basin, Smoky Hill River Basin, considered economic reasonableness.


Furthermore, this is not a new discharger and no new information has been presented regarding the 


classifications and standards. Therefore, the water quality standard-based effluent limitations of this 


permit are determined to be reasonably related to the economic, environmental, public health and energy 
impacts to the public and affected persons and are in furtherance of the policies set forth in Sections 25- 


8-102 and 104. If the permittee disagrees with this finding, pursuant to 61.11(b)(ii) of the Colorado 


Discharge Permit System Regulations, the permittee should submit all pertinent information to the 
Division during the public notice period.
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Health and Environment, Water Quality Control Commission, effective May 30, 2008.


o. Water and Wastewater Facility Operators Certification Requirements, Regulation No. 100, Colorado 
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Abigail Ogbe 
09/05/12


IX. PUBLIC NOTICE COMMENTS


The public notice period was from June 15,2012 to August 22,2012. Comments were received from the EPA 
and the Public Service Company of Colorado (PSCo). Topical summaries of the comments and the response of 
the Division are given below.


COMMENT 1: 


Based on our review of the rationale for the proposed permit CO-00001112, EPA did not see a discussion or 
evaluation of the applicability of cooling water intake structure requirements under 316(b) in the permit 
rationale for this facility. Although the facility appears to use a series of reservoirs for water management, the 
actual location and description of any intake structures of where water enters the reservoir system or the facility 
is not clear from the information provided.


RESPONSE 1 


The cooling water intake structure requirement under 316(b) was not evaluated in this permit as the rule has not 
been finalized. When the rule is finalized, the permit may be modified if necessary. The cooling water intake 


description has been included in the factsheet in Section IV. C - FACILITY DESCRIPTION - Cooling Water 
Intake Structure and Cooling Water System. Please see detailed description of the intake structure in Section IV. 
C of the factsheet.


COMMENT 2: 


Where EP A has not promulgated technology-based effluent guidelines for a particular class or category of 
industrial discharger, or where the technology-based effluent guidelines do not address all waste streams or 


pollutants discharged by the industrial discharger, the permitting authority must establish technology-based 
effluent limitations on a case-by-case basis in individual NPDES permits, based on its best professional 


judgment or "BPJ."
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On June 7, 2010, EP A issued guidance entitled "National pollutant Discharge Elimination System (NP DES) 


Permitting of Wastewater Dischargesfrom Flue Gas Desulfurization (FGD) and Coal Combustion Residuals 


(CCR) Impoundments at Steam Electric Power Plants". As described in Appendix A of that guidance, the 


applicable Steam Electric Power Generating effluent limitations guidelines and standards promulgated in 1982 
did not consider the FGD wastestream. Thus, technology-based lim tations established on a based on best 


professional judgment (BPJ) basis to address FGD wastewater at steam electric power plants are appropriate.


Additionally, the record for the 1982 ELG indicates that BAT was not established for fly ash or bottom ash 


transporter water in the final 1982 rule. The waters often combine with FGD wastewater and flow through and 


eventually discharge from coal combustion residuals (CCR) impoundments. Thus, BAT based limits would 


currently need to be established through Best Professional Judgment for discharges from CCR Impoundments.


Based on our review of the rationale for proposed permit CO-0001112, it does not appear that the CDPH&E 


examined potential pollutants expected to be present in the discharge from FGD, or CCR impoundments to 
establish appropriate BPJ technology-based limits as required by CWA ~ 301 (a)(l) and applicable Federal 


regulations at 40 CFR 125.3 (applicable to State NPDES permit programs per 40 CFR 125.25). For this 


renewal permit, CDPH&E should consider the guidance and the obligations under CW A ~ 30 I. Since the 


discharges from many separate facility operations are combined into single outfalls in both of these renewal 


permits, the CDPH&E should also evaluate if additional monitoring requirements at internal locations should be 


added so assess individual pollutant characteristics of specific wastestreams, i.e. mercury in FGD.


RESPONSE 2


In the absence of effluent guidelines for pollutants of concern, the CW A does require permitting authorities to 


apply BPJ on a case by case basis, however the threshold for developing BPJ limits in Colorado Statue is much 


more demanding. In the case of the Valmont Station facility, the FGD scrubber is dry and therefore application 
ofBPJ is not necessary. For the remaining processes, the Division does not feel that a BPJ evaluation is 


necessary based on the set up of the facility, the fact that it rarely discharges to classified waters of the state, and 
that the water quality standards that are applied are more stringent than the corresponding ELGs (BPT and BAT 


for TRC, copper and zinc). Additionally, there is significant dilution in the 3 reservoirs, which are considered 
"water removed for use" and are not classified state waters, and are also part of the treatment processes.


Pollutants of concern such as such as arsenic, mercury, calcium, magnesium, sodium and boron sited in 
Attachment A and Appendix A of the June 7, 2010, EPA guidance document, have already been imposed on the 
Valmont Station facility at outfall 001A. The factsheet provides details on how other listed parameters such as 


nitrogen were excluded.


The Hazardous Materials and Waste Management Division (HMWMD) Solid Waste Program (SWP) is 


regulating the impoundments at Valmont Station under Section 9 regulations for waste impoundments. The 


design, operations and environmental monitoring of CCR impoundments at Valmont Station are subject to 
Section 9 of the Solid Waste Regulations, 6 CCR 1007-2.


COMMENT 3: 


WQA, Receiving Stream Information, Ambient Water Quality - Table A-6. The maximum temperature is listed 
as OOC even though the mean is listed as 120C. Please note that PSCo conducted an extensive temperature 
monitoring program in South Boulder Creek at locations upstream and downstream of the OOIA discharge. 
These data were provided to the Division, which included the daily maximum (OM) and the maximum weekly 
average temperature (MW A T) for each day.
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RESPONSE 3 


The maximum temperature in Table A-6, ambient water quality for Boulder Creek, has been changed to 210C. 
The ambient water quality was not assessed for South Boulder Creek because the background in-stream low 
flow condition was set to zero. Consequently, the MW A T and DM data submitted by PSCo for the South 
Boulder Creek were not used in the WQA. Note that temperature limitations are not required in this permit as 


explained in the WQA and the factsheet.


COMMENT 4: 


PSCo request correction of the following errors in the factsheet and permit: 
The longitude for outfall 003A. It should be, 105012’ 0.6" Wand not 105012’ 0.06" W. 


The zip code for Valmont’s address is 80302 instead of 80301. 


The longitude for Outfall 006A should be corrected as it has an "0" in place of a degree symbol.


RESPONSE 4 


The necessary corrections have been made.


COMMENTS: 


The following revision should be made to the factsheet: 


Facility Description, A. Industry Description. "The Public Service Company of Colorado plans to seek 
termination of the wastewater permit iR 2(:)18 replace with when the ability to discharge wastewater 


through the permitted outfalls is no longer possible". 
. Facility Description, B. Sources to the Treatment Plant. Please revise the following sentence as 


indicated, "These manmade reservoirs are interconnected and serve as cooling water, and water storage 
for plant use and also to provide irrigatioR water for downstream users." 
. Facility Description, B. Sources to the Treatment Plant. Please revise the following sentence as 


indicated, "During the months of April through October, discharges from Outfall 001A are 
intermittent and of large volume and occur due to downstream irrigatioR water user demands or when 


the reservoirs are tee full for dam safety and overflow". 


Facility Description, B. Sources to the Treatment Plant. Please revise the following sentence as 


indicated, "Discharge from +the domestic wastewater outfalls, 005A and 006A are iRtermitteRt aRd 


06el:lr wHeR tHe faeilities at tHe plaRt are eeiRg l:Ised continuous". 


Facility Description, D. Wastewater Treatment Description. The treatment described for outfall 002A 
should be modified to say "solid settling and cooling".


RESPONSES 


The necessary revisions have been made.


COMMENT 6: 


Facility Description, C. Chemical Usage. Please add the following sentence to the last paragraph of this 


section, "Where a specific brand name chemical is stated, a substitution containing the same reactive ingredients 
in the same relative proportion is acceptable".


RESPONSE 6 


The above sentence is included in the factsheet.


COMMENT 7: 


Reasonable Potential Analysis, Table VI-I of the factsheet:
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. PSCo would like to correct an error reported with the permit application for lead. PSCo went back to 
check the actual laboratory report and noted that the units reported to the Division were incorrect. The 


unit should be Ilg/I not mg/I. Thus, the result for potentially dissolved lead is 0.7 Ilg/I and is less than 


50% of the MAPC of 4.5 Ilg/I and monitoring should not be required. 
. The written description in section B indicates that because the MAPC for arsenic is significantly higher 


than the effluent results, monitoring will not be required. This statement corresponds to the Water 


Quality Assessment. However, Table VI-l in the fact sheet indicates monitoring is required. Please 


correct the table to indicate that monitoring is not required for arsenic. 


. The table notes a value of "NA" for the MEPC for dissolved selenium. However, Table V -8 reports a 


result for total recoverable selenium of <0.002 mg/l. As total results are typically greater than dissolved 


results, monitoring for selenium should not be required because the result was non-detect at a very low 


detection level. 


. The MAPC for both chloride and sulfate should be 250 mg/l and not set equal to the MEPC. Using the 


correct number in order to determine reasonable potential indicate that monitoring should not be 


included for either parameter since the MEPC is 50% less than the MAPC for both parameters. 


. The MAPC for dissolved iron should be 300 Ilg/I and the MEPC should be 110 Ilg/l. As the MEPC is 
less than 50% of the MAPC, no monitoring of dissolved iron should be required. 


. The MAPC for boron should be 0.75 Ilg/I based on Table A-3 in the Water Quality Assessment, and not 
0.39 Ilg/I, which is the MEPC. We do agree that monitoring is appropriate since the MEPC is greater 
than 50% of the MAPC.


RESPONSE 7 


. Monitoring requirement for lead has been removed. The RP analysis has been revised to indicate that 
there was error in the dissolved lead data reported to the Division. 


. Table VI-l of the factsheet is correct for dissolved arsenic and total arsenic. The heading for the RP 


analysis for dissolved arsenic have been changed from Total Recoverable Arsenic to dissolved arsenic as 
intended by the RP description following the heading. Monitoring is not required for dissolved arsenic 
but required for total recoverable arsenic as indicated in the Table. A description for the RP analysis for 
total recoverable arsenic has been included in the factsheet. 


. Monitoring for dissolved selenium has been removed. The RP analysis for selenium has been revised. 


. The RP determination for chloride and sulfate are based on the NILs. This statement has been included 


in the RP description for chloride and sulfate. The NILs are higher values from the presumed ADBAC 
which would be about 15% of the WQBEL. No changes have been made to chloride and sulfate 


requirement. 
. Table A-3 of the WQA contains the In-stream Standards for Stream Segment COSPB005 and 


COSPB009. The permit limitations are based on several factors and not solely on the in-stream 
standard. The RP determination for dissolved iron and boron are based on the NILs as with chloride and 


sulfate above. Please see the antidegradation section of the WQA for details. No changes have been 
made to dissolved iron and boron.


COMMENT 8: 


As Valmont Station does not have E. coli data to demonstrate compliance with the new effluent limits at 
outfalls 005A and 006A, PSCo requests a compliance schedule to report E. coli data and continue with the fecal 
coliform limit for at least two years from the effective date of the permit. This compliance schedule has been 


granted for other PSCo permits.
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RESPONSES 


A compliance schedule for E coli will not be included in this permit. The new E coli requirement of 2000 #/1 00 
ml is less stringent than the existing fecal coliform limit of 2000 #/1 00 ml. As stated in the factsheet, "previous 
monitoring for fecal coliform (of which E. coli is a subset) show that the new E. coli limitation can be met and 
therefore the limit will be effective upon the effective date of the permit."


COMMENT 9: 


PSCo requests that the requirement to report a 7-day average for E. coli be removed. Since the majority of flow 
from the Valmont Station is industrial wastewater and not domestic wastewater, the 7-day average for E. coli is 


not appropriate for this discharge. Furthermore, the water quality standard for Segment 5 of South Boulder 
Creek only has a chronic standard of 126/100 ml and does not have an acute water quality standard. For these 


reasons, PSCo requests that the 7-day average monitoring requirement for outfall 001A is removed from the 


permit.


RESPONSE 9 


As there are no acute criteria for E. coli, and this is an industrial wastewater facility that otherwise would have 


little concern for coliform bacteria in the wastewater, the 7-day average limitation for E coli have been 


removed.


COMMENT 10: 


The frequency of flow measurements for outfalls 002A, 003A, 003B and 004A should be instantaneous rather 


than continuous. These outfalls are internal, are intermittent, and there are no WQBELs associated with these 


outfalls. PSCo believes that continuing the reporting of flow at these outfalls as an instantaneous measurement 
is appropriate.


RESPONSE 10 


The flow frequency for outfalls 002A, 003A, 003B and 004A have been changed to Instantaneous.


COMMENT 11: 


Facilities Operation and Maintenance. The paragraph under this section should be deleted. This language is 


not in accordance with Regulation No. 61, and is appropriately captured in Part II, A, 9 ofthe Permit..


RESPONSE 11 


The sentence "However, the permittee shall operate, at a minimum, one complete set of each main line unit 


treatment process whether or not this process is needed to achieve permit effluent compliance" has been deleted 
from Part l.B.1 of the permit. The remaining language in Part l.B.1 of the permit is necessary and will remain 
in the permit.


Abigail Ogbe 
09/05/12
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1.0 EXECUTIVE SUMMARY 


Water quality surveys and assessments are completed in fulfillment of Section 106 of the Clean 
Water Act (CWA) [33 USC 1251 et seq.], Work Program for Water Quality Management.  The 
purpose of the survey is to collect water quality data to identify and prioritize water quality 
problems within a watershed and to evaluate the effectiveness of water quality based controls. 
The data collected as part of the survey are compared to New Mexico’s current water quality 
standards, as approved by the United States Environmental Protection Agency (USEPA), to 
determine if the surveyed waterbodies are supporting their designated uses, such as the fishable 
and swimmable goals set forth in the CWA §102(a). 
 
Water Quality Survey Summary Reports focus on information and data collected by the New 
Mexico Environment Department’s (NMED) Surface Water Quality Bureau (SWQB) pertaining 
to stream reaches that were identified as NOT meeting water quality standards.  All data 
collected as part of a survey are available upon request to the SWQB and can be downloaded 
from USEPA’s computerized environmental storage and retrieval data system known as 
STORET. The data collected as part of this study are later combined with all other readily 
available or submitted data that meet state quality assurance/quality control requirements to form 
the basis of designated use attainment determinations summarized in the biennial State of New 
Mexico Integrated CWA §303(d)/305(b) Report.  
 
During July through November 2004, SWQB conducted water chemistry sampling at 8 survey 
stations which were selected based on previous survey findings and proximity to potential 
sources. Chemical analyses included total nutrients, total and dissolved metals, major anions and 
cations, radionuclides, and microbiological collections.  In addition, data loggers were deployed 
for roughly a week at select stations to collect temperature, pH, dissolved oxygen, conductivity, 
and turbidity data to monitor diurnal trends.   
 
In general water quality in the Tularosa Closed Basin watershed was found to meet applicable 
criteria, with only two water quality standards criteria exceedences observed during the 2004 
survey. Three Rivers Creek from the US Forest Service boundary to its headwaters exceeded the 
E. coli criterion. Dog Canyon Creek (Perennial portions) is exceeded the temperature criterion, 
however long-term thermograph data are needed to confirm this exceedence which was based on 
grab data.  
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2.0 INTRODUCTION 


The Monitoring and Assessment Section of the Surface Water Quality Bureau (SWQB) 
conducted a water quality survey on the Tularosa Closed Basin watershed between July and 
November 2004. Depending on the presence of water, anywhere from two to nine sampling 
events, were conducted to capture different portions of the seasonal hydrograph (see Figure 1).  
A total of 8 sites were located throughout the basin.  Figures 2, 3 and 4 illustrate the location of 
these sites in reference to land cover and land ownership, and geology respectively. 
 
Water quality, physical habitat, and biota were studied to characterize the streams and determine 
impairment.  Water samples were analyzed for plant nutrients, ions, total and dissolved metals 
and, on a more limited basis, E. coli bacteria, radionuclides, and anthropogenic organic 
compounds.  Physical habitat was evaluated using geomorphological surveys and field 
parameters such as dissolved oxygen, temperature, specific conductance, turbidity and pH were 
measured. 
 
 


 
Figure 1.  Discharge of the Rio Tularosa During the 2004 Survey. 
Data from USGS gage number 08481500 TULAROSA CREEK NEAR BENT, NM. 
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Figure 2.  Tularosa Closed Basin Land Use/Land Cover and Sampling Stations 
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Figure 3.  Tularosa Closed Basin Land Ownership and Sampling Stations 
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The geology of the Tularosa Closed Basin consists of a complex distribution of Tertiary igneous 
rock, felsic volcanic rock, intrusive rocks, and alluvium (Figure 4).  The watershed lies along the 
east-southeast margin of the Río Grande Rift Soft upper Paleozoic, Mesozoic, and lower 
Cenozoic sedimentary strata dominantly characterize the geologic setting of the area.  These 
units contain Permian through Tertiary age continental and marine sandstones, shales, 
mudstones, and carbonate rocks.  Strata are generally flat lying, often faulted, and carved into 
broad valleys flanked by mesas and mountains. The mountainous areas along the margins of the 
northeast and west-central watershed are made up of intrusive igneous rocks (granitic plutonic 
rocks, gneiss, and schists). Younger Tertiary or Quaternary volcanic rocks intrude the sediments 
and occasionally cap high standing mesas. Tertiary and Quaternary valley fill, pediment gravels, 
talus, and alluvial deposits mantle the geologic section.  
 
Like most of New Mexico, the climate of the Central Closed Basins, which includes the 
Tularosa, Salt and Jornada del Muerto Basins, varies with elevation.  The lower areas of each 
basin are warm and dry, being around 4,000 feet in elevation.  Potential evapotranspiration in 
these areas significantly exceeds annual precipitation.  The mountainous rims of the four basins, 
in contrast, have a cooler and more humid climate, often with fewer than one hundred frost-free 
days and more than twenty-five inches of rainfall in an average year.  The edges of these basins 
are generally at least 6,500 feet high while Sierra Blanca, on the rim of the Tularosa Sub-basin, is 
nearly 12,000 feet (3649 meters) in elevation.  Wind patterns in the lowlands combine with 
sparse vegetation in these areas to cause localized cyclones, or “dust devils,” with heights up to 
12,000 feet.  As climate varies with elevation, so does vegetation.  The study area lies within 
Level IV Ecoregions 23a Chihuahuan desert slopes, 23b Madrean lower montane woodlands and 
23f Rocky Mountain conifer forests (Griffith, G.E. et al., 2006). 
 
The major surface waters of the Tularosa Closed Basin are the Rio Tularosa and Three Rivers.  
Additional perennial streams flowing into the basin include Freznal Creek, La Luz Creek and 
numerous small springs including those in San Andres Canyon, Dog Canyon and Alamogordo 
Canyon.  According to the New Mexico Office of the State Engineer in 2004, the City of 
Alamogordo has surface water rights to 17,000 acre feet per year, which constitutes 
approximately 72% of the city’s total water rights.  Of that, 700 acre feet per year come from 
Bonito Lake in the Pecos River watershed.  Holloman Air Force Base also utilizes 700 acre feet 
per year from Bonito Lake.  Withdrawal points in La Luz, Freznal and Alamo Canyons provide 
95.5% of the City of Alamogordo’s surface water rights. 
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Figure 4.  Tularosa Closed Basin Geology 
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3.0 NM WATER QUALITY STANDARDS 


General water quality criteria and criteria applicable to attainable or designated uses for portions 
of the Tularosa Closed Basin watershed that were surveyed in this study are set forth in sections 
20.6.4.13 and 20.6.4.900, of the New Mexico Standards for Interstate and Intrastate Surface 
Waters (NM Administrative Code [NMAC] 20.6.4. (as amended through July 17, 2005 at the 
time of data assessment for this survey). Segment specific standards for the Tularosa Closed 
Basin are set forth in Sections 20.6.4.801 and 20.6.4.802 and read as follows: 


 
20.6.4.801 CLOSED BASINS - Rio Tularosa lying east of the old U.S. highway 70 
bridge crossing east of Tularosa and all perennial tributaries to the Tularosa basin except 
Three Rivers. 


A. Designated Uses:  coldwater aquatic life, fish culture, irrigation, livestock watering, 
wildlife habitat, municipal and industrial water supply and secondary contact. 


 B.     Criteria: 
(1)     In any single sample:  pH within the range of 6.6 to 8.8 and temperature 20°C 


(68°F) or less.  The use-specific numeric criteria set forth in 20.6.4.900 
NMAC are applicable to the designated uses listed above in Subsection A of 
this section. 


(2)     The monthly geometric mean of E. coli bacteria 126 cfu/100 mL or less; 
single sample 235 cfu/100 mL or less (see Subsection B of 20.6.4.14 NMAC). 


[20.6.4.801 NMAC - Rp 20 NMAC 6.1.2801, 10-12-00; A, 05-23-05] 


 
20.6.4.802 CLOSED BASINS - Perennial reaches of Three Rivers. 


A. Designated Uses:  irrigation, domestic water supply, high quality coldwater aquatic 
life, secondary contact, livestock watering and wildlife habitat. 


B. Criteria: 
(1)     In any single sample:  specific conductance 500 µmhos/cm or less, pH within 


the range of 6.6 to 8.8 and temperature 20°C (68°F) or less.  The use-specific 
numeric criteria set forth in 20.6.4.900 NMAC are applicable to the 
designated uses listed above in Subsection A of this section. 


(2)     The monthly geometric mean of E. coli bacteria 126 cfu/100 mL or less; 
single sample 235 cfu/100 mL or less (see Subsection B of 20.6.4.14 NMAC). 


[20.6.4.802 NMAC - Rp 20 NMAC 6.1.2802, 10-12-00; A, 05-23-05] 
 


Additionally, standards set forth at 20.6.4.13, GENERAL STANDARDS, and 20.6.4.900, 
CRITERIA APPLICABLE TO ATTAINABLE OR DESIGNATED USES UNLESS 
OTHERWISE SPECIFIED IN 20.6.4.97 THROUGH 20.6.4.899 NMAC, apply. 
 
Table 1 details the current listings on the 2008-2010 State of New Mexico Integrated Clean 
Water Act §303(d)/ §305(b) Report (NMED/SWQB, 2008).  To date, no TMDLs have been 
written for this watershed. 







Tularosa Watershed Summary 
July 2004 – November 2004  


 8


Table 1.  Summary of Water Quality Impairments in the Tularosa Closed Basin, 2008-2010 
Integrated List 


Assessment Unit 2008-2010 Integrated List 


Dog Canyon (Perennial portions) temperature 


Three Rivers (USFS bnd to headwaters) E. coli 


4.0 METHODS 


The Tularosa Closed Basin was sampled by the SWQB in 2004.  A brief summary of the survey 
and the hydrologic conditions during the sample period is provided in the following subsections.   


4.1 Survey Design 


Monitoring stations were selected to characterize water quality of various assessment units (i.e., 
stream reaches) throughout the closed basin watershed.  The survey included 8 water quality 
sites (Figure 2-4, Table 2).  Stations were located to evaluate the impact of tributary streams and 
to determine ambient and background water quality conditions.  Monitoring these sites enabled 
an assessment of the cumulative influence of the physical habitat, water sources, and land 
management activities upstream from the sites and to characterize smaller tributaries, determine 
the influence of springs and wells, and examine changes in the character of the larger streams in 
the upstream reaches.   
 


Table 2.  SWQB 2004 Tularosa Closed Basin Sampling Stations 


Site 
Assessment 


Unit 
Station 


Description 
Latitude Longitude 


STORET 
ID 


Rationale 


1 
Three Rivers 
(USFS bnd to 
headwaters) 


Three Rivers at 
Forest Service 
Campground 


33.402781 -105.885837 
48ThreeR02
2.8 


Station in 1987 study 
survey (Pierce, 
1987a&b). Met 
standards at that time. 


2 


Nogal Creek* 
(Tularosa Creek 
to Mescalero 
Apache bnd) 


Nogal Creek at 
County Road B-
17 


33.158059 -105.864449 
48NogalC00
0.2 


Station in 1987 
survey (Pierce, 
1987a&b). Met 
standards at that time. 
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Table 2.  SWQB 2004 Tularosa Closed Basin Sampling Stations, cont. 


Site Assessment Unit 
Station 
Description 


Latitude Longitude STORET ID 
Rationale 


3 


Rio Tularosa 
(Old US 70 
crossing to 
Mescalero 
Apache bnd) 


Rio Tularosa at 
USGS Gages – 
Old Hwy 
Crossing 


33.145003 -105.897227 
48RTular03
0.0 


Station in 1987 
survey (Pierce, 
1987a&b). Met 
standards at that time.  
Stakeholders 
expressed concern 
about water quality in 
this area. 


4 La Luz Creek* 
La Luz Creek at 
County Road A-
70 Crossing 


32.98472 -105.82972 
48LaLuzC0
14.2 


La Luz is a water 
source for 
Alamogordo, NM, 
and historically had 
perennial reaches. 


5 
Fresnal Creek* 
(La Luz Creek to 
headwaters) 


Fresnal Creek at 
Alamogordo 
Water Intake 


32.972504 -105.899170 
48FresCa00
1.0 


Evaluate water 
quality at the intake. 


6 Rio Salado 
Rio Salado 
above Fresnal 
Canyon 


32.956810 -105.872510 
48Salado00
0.4 


This tributary to 
Fresnal was flowing 
while Fresnal had no 
flow. 


7 
Karr Canyon 
(Fresnal Canyon 
to headwaters) 


Karr Canyon 
above Raven 
Road 


32.928870 -105.816730 
48KarrCa00
2.9 


Perennial reach from 
Fresnal Canyon to 
National Forest 
boundary. 


8 
Dog Canyon 
Creek(Perennial 
portions) 


Dog Canyon at 
Nature Trail 


32.749520 105.912370 
48DogCan0
02.7 


Dog Canyon has a 
small, spring fed, 
perennial stream. 


*No flow observed during the survey  
 


4.2 Hydrologic Conditions 


The Tularosa Closed Basin contains only one active real-time USGS gage station (Gage number 
08481500, Tularosa Creek near Bent, NM).  The 2004 SWQB  watershed survey was performed 
over varying flow conditions from July through November.  No instantaneous stream-flow 
measurements were taken.  As stated in the Assessment Protocol (NMED/SWQB 2006), data 
collected during all flow conditions, including low flow conditions (i.e., flows below the 4-day, 
3-year low flow frequency [4Q3]), will be used to determine designated use attainment status 
during the assessment process.  In terms of assessing designated use attainment in ambient 
surface waters, WQS apply at all times under all flow conditions. 
 


5.0 SAMPLING SUMMARY 


Surface water grab samples were analyzed for a variety of chemical/physical parameters.  
Surface water quality samples were collected monthly between July through November 2004.  
Data from grab samples and field measurements are housed in the SWQB provisional water 
quality database and were uploaded to USEPA’s Storage and Retrieval (STORET) database.  
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Table 3 summarizes data collected in each assessment unit and at each station. The number of 
times each parameter (or suite of parameters) was sampled is indicated. Field data include 
temperature, specific conductance, pH, dissolved oxygen and turbidity.   


 
All sampling and assessment techniques used during the 2004 SWQB survey are detailed in the 
Quality Assurance Project Plan (QAPP) (NMED/SWQB 2004) and assessment protocols 
(NMED/SWQB 2006) both of which are available online at 
http://www.nmenv.state.nm.us/SWQB/ or by contacting the SWQB directly.   


 
 


Table 3.  Sampling Summary 
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Three Rivers @ USFS Campground 5 6 6 3 2 5 4 1 X  X 
Nogal Creek at County Road B-17 *            
Rio Tularosa at USGS Gage – Old 
Hwy Crossing 5 5 4 2 2 4 3 1 X  X 


La Luz Creek at County Road A-70 *            
Fresnal Creek at Alamogordo Water 
Intake*            


Rio Salado above Fresnal Canyon 2 2 2 1 1       
Karr Canyon above Raven Road 4 4 4 2 2 2 2  X X X 
Dog Canyon at Nature Trail 5 6 6 2 2 5 4 1 X  X 


 * Dry for entire survey 
 
 


6.0 WATER QUALITY ASSESSMENT  


6.1 Water Quality Standards Exceedences 


 
For many water quality parameters, the State of New Mexico maintains numeric water quality 
standards. However, for several parameters e.g., plant nutrients and stream bottom deposits, only 
narrative standards exist. Data are assessed for designated use attainment status for both numeric 
and narrative water quality standards by application of the Assessment Protocol and associated 
appendices (NMED/SWQB 2006). 
 
The following discussion includes information pertaining to all exceedences of water quality 
standards found during the watershed survey. The purpose of this section of the report is to 
provide the reader with information on where current water quality standards are being exceeded 
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within the watershed. These exceedences are used to determine designated use impairment 
status.  Final assessment determinations as to whether or not a stream reach is considered to be 
meeting its designated uses depend on the overall amount and type of data available during the 
assessment process (Refer to NMED/SWQB’s Assessment Protocol for additional information 
on the assessment process, NMED/SWQB, 2006). When available, outside sources of data that 
meet quality assurance requirements are combined with data collected by SWQB during  
watershed surveys to determine final impairment status. Final designated use impairment status 
is housed in the Assessment Database (ADB) and is reported in the biennial State of New Mexico 
Integrated Clean Water Act §303(d)/ §305(b) Report (NMED/SWQB, 2008). 


6.1.1 Physicochemical Data 


As a result of the 2004 SWQB monitoring effort, two exceedences of the surface water standards 
were identified (Table 4).  A complete data set can be obtained by contacting the SWQB.  
 
 
Table 4.  Physicochemical Water Quality Standards Exceedences 


Assessment Unit Temperature E. coli Station 


Dog Canyon (Tularosa Creek to 
headwaters) CWAL - NS Secondary Contact - FS 


Dog Canyon at Nature 
Trail 


Three Rivers (USFS bnd to 
headwaters) HQCWAL - FS Secondary Contact - NS 


Three Rivers @ USFS 
Campground 


FS=Full Support, NS =Non Support 
 


6.1.2 Data from Continuous Monitoring Devices 


Large data sets generated from data loggers (i.e., multi-parameter sondes and thermographs) are 
assessed according to protocols developed specifically for such datasets.  This is because, unlike 
grab sample data, it is not reasonable to list as not supporting on the basis of one or a few 
exceedences out of several hundred or several thousand data points. 


 
Dissolved oxygen assessment criteria are based on season (i.e., if early life stages of fish are 
likely present) and designated use (coldwater or warmwater aquatic life use).  pH assessment 
criteria are tied to the criteria in the New Mexico Standards for Interstate and Intrastate Surface 
Waters (NMAC, 2004).  Details of large dataset assessment procedures are available in 
appendices C, F and G of the Assessment Protocol (NMED/SWQB 2006). 
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Table 5.  Summary of Thermograph Data. 


Station Name 
Data 


Collection 
Interval 


WQS 
Temperature 


Criterion  
(°C) 


Maximum    
Recorded 
Temperature
      (°C) 


Total # of 
Data Points 


# / % of 
Exceedences 


Karr Canyon abv Raven Rd 1 hr 20 18.2 2805 0/0 


 


 


Table 6a.  Summary of pH Data Collected from Sondes. 
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Rio Tularosa @ USGS Gage - Old 
HWY Crossing CWAL 


6.6 – 
8.8 


8/19 – 
8/26 


7.98 / 
8.32 


0/0 0/0 0/0 


Three Rivers at USFS Campground 
CWAL


6.6 – 
8.8 


8/20 – 
8/26 


7.57 – 
7.76 


0/0 0/0 0/0 


Karr Canyon above Raven Road 
CWAL


6.6 – 
8.8 


8/19 – 
8/26 


7.82 – 
8.20 


0/0 0/0 0/0 


Dog Canyon at Nature Trail 
CWAL


6.6 – 
8.8 


8/19 – 
8/26 


7.82 – 
7.98 


0/0 0/0 0/0 
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Table 6b.  Summary of DO Data Collected from Sondes. 
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Rio Tularosa 


At USGS Gage – 
 Old HWY Crossing 


C
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6.0 
8/19 – 
8/26 


7.74 – 
8.90 


101.3


6.0 
mg/l 
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90% 


0/0/0 0/0/0 


Three Rivers 


at USFS Campground 
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6.0 
8/20 – 
8/26 


6.95 – 
8.52 


98.1 


6.0 
mg/l 


– 
90% 


0/0/0 0/0/0 


Karr Canyon 


at Raven Road 
C
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6.0 
8/19 – 
8/26 


7.77 – 
9.11 


101.8


6.0 
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– 
90% 


0/0/0 0/0/0 
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at Nature Trail 


C
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A
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6.0 
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5.88 – 
8.40 


76.1 


6.0 
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– 
90% 


4/2.4/0 0/0/0 


 


6.1.3 Riparian Health 


The riparian area is the corridor of vegetation surrounding the stream and providing many 
beneficial functions to the stream channel. Although there are many benefits to a diverse and 
healthy riparian area, the most direct effects are shade, soil stability, and organic inputs 
providing food for the stream aquatic communities.  Two qualitative assessments were 
performed to provide general information on the health of the habitat and structure of the stream: 
the Rapid Geomorphic Assessment (RGA) and the Rapid Habitat Assessment (RHA).  These 
observational assessments combined with the quantitative canopy measurements (Table 7) 
provide an indication of riparian health. 







Tularosa Watershed Summary 
July 2004 – November 2004  


 14


Table 2. Riparian Cover and Qualitative Scores for the Tularosa Closed Basin Watershed, 
2004.  


Station Name 


 


% 
Riparian 
Canopy 
Cover 


RGA1 
Stability 


Score  


(0 – 36) 


RHA2 
Habitat 
Score  


(0 – 200) 


Three Rivers 


at USFS Campground 
83.33 5.0 140 


Karr Canyon 


at Raven Road 
21.41 7.0 171 


Dog Canyon 


at Nature Trail 
51.96 4.5 179 


Rio Tularosa 


At USGS Gage  
N/D 17.5 107 


 1. Rapid Geomorphic Assessment is used to identify stable reaches and the destabilizing processes that 
are active in the reach.  A channel stability score is determined by observing a number of channel 
characteristics and the stage of channel evolution based on the National Sedimentation Lab empirical 
model (Simon, 1989).  Higher scores indicate a more unstable channel. 
 2. Rapid Habit Assessment  (Barbour et al. 1999) provides a qualitative aquatic habitat score that is 
based primarily on observation of the quality and diversity of in stream habitats.  Higher scores indicate 
better habitat quality  


 


6.1.4 Substrate Composition 


The size of sediment within a stream system is one of the most important physical attributes in 
determining the health of aquatic communities. There are two components to sediment load that 
impact aquatic life: suspended load and bed load.  Suspended load is quantified through the 
measurement of turbidity and total suspended solids.  Bed load describes the particles that settle 
to or roll along the bottom (saltation) of the channel.  Larger bed load particles provide increased 
interstitial space between particles, thus allowing for different aquatic communities than those 
found among small particles with little or no space.  The size of sediment within a stream has a 
natural progression from course, large particles in sections at high elevation with smaller 
watershed size gradually decreasing to sand in low elevation streams with large watersheds.  
Therefore, to determine whether a stream exhibits an unnaturally fine bed load, knowledge of the 
location of the stream segment within the watershed is necessary. Particles smaller than 2mm are 
considered “fines”, and “percent fines” are considered for assessment purposes.  (See 
20.6.4.13(A) NMAC) The percent fines is calculated by adding the % sand and % silt clay as 
displayed in Table 8. Other metrics in Table 8 describe the sizes classes found in the reach, the 
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size of the median of the cumulative frequency distribution (D50), and the mean embeddedness, 
which is how much of the particles were surrounded by fines. 


 


Table 3. Substrate Composition Data from the Tularosa Closed Basin Watershed, 2004. 
Sites in bold are reference sites. 


Station Name 
Bold indicates reference 


D 50 
mm 


% 
Bedrock 


% 
Boulder 


% 
Cobble 


% 
Gravel 


% 
Sand 


% 
Silt / Clay 


Three Rivers           
at USFS Campground 


1.2 0 17 9 36 30 8 


Karr Canyon 


        at Raven Road 
0.8 2 0 3 44 24 28 


Dog Canyon 


         at Nature Trail 
60 60 2 8 4 4 16 


 
 


6.1.5 Nutrient Level 2 Assessment 


 
Level 2 nutrient surveys were conducted at sites that were previously listed as impaired due to 
plant nutrients or that the Level 1 nutrient assessment indicated the possibility of nutrient 
impairment.  For more information on this process refer to the  Nutrient Assessment Protocol for 
Wadeable, Perennial Streams (NMED/SWQB, 2008).  The Level 2 nutrient survey consists of 
data collection on a number of indicators including total phosphorus, total nitrogen, dissolved 
oxygen, pH, and periphyton chlorophyll a concentration.  Chlorophyll a is a quantitative measure 
of algal biomass which is the direct or indirect cause of most problems associated with nutrient 
impairment. The indicators are compared to the applicable criterion or threshold value to 
generate an exceedence ratio, or the number of exceedences divided by the total number of times 
the parameter was measured (Table 9). For total phosphorus, total nitrogen, and chlorophyll a, 
the threshold values are dependent on the ecoregion and designated aquatic life use.   
 







Tularosa Watershed Summary 
July 2004 – November 2004  


 16


Table 9. Nutrient Assessment Data from Tularosa Closed Basin Watershed, 2004. Shaded 
cells indicate an exceedence of the threshold value. 


Assessment Unit 
Station ID 


E
coregion


 


D
esign


ated
 A


q
u


atic L
ife U


se 


D
O


 &
 pH


 –  
lon


g term
 d


atasets 


D
O


 %
Saturation


 – grab
 


(# and %
  of  exceedences) 


p
H


 – grab
 


(# and %
 of exceedences) 


D
O


 con
cen


tration – grab
 


(# and %
 of exceedences) 


T
otal N


itrogen
 


(# and %
 of exceedences) 


T
otal P


hosphoru
s 


(# and %
 of exceedences) 


C
h


lorop
h


yll a exceed
en


ce? 


Tularosa Creek (Old 
US 70 crossing to 


Mescalero Apache 
bnd) 


Rio Tularosa at USGS 
Gage 


AZ/NM 
Mountains   CWAL 


Support 


CWAL 


0/5 , 
0% 


0/5 , 
0% 


0/5 , 
0% 


4/4, 
100% 


0/4,  
0% 


 No 


Dog Canyon 
(Perennial portions) 
Dog Canyon at Nature 


Trail 


Chihuahuan 
Desert   CWAL 


Support 


CWAL 


0/6 , 
0% 


0/5 , 
0% 


0/6, 
0% 


0/4 , 
0% 


0/4 , 
0% 


Yes 


 
 


7.0 DISCUSSION 


Due to the large volume of data collected during this survey, it will not be included in this report.  
Those persons requiring a complete dataset or data from a specific site should contact the 
Surface Water Quality Bureau or search EPA’s STORET database.  All of the monitoring that 
was conducted is summarized in Table 3.  Those parameters that exceeded the State’s Water 
Quality Standards are shown in Table 4.  These data are organized by assessment unit, 
designated use or segment-specific criteria, parameter, and sample station in that order.   
 
In general, water quality in the Tularosa Closed Basin watershed, where sampled in 2004, met 
applicable water quality standards criteria.  Concentrations of dissolved metals were low, usually 
below the limit of detection.  Analyses of over 200 volatile and semi-volatile organic compounds 
found nothing at levels above relevant EPA standards or guidance.  Total Dissolved Solids 
(TDS) were at a level to be expected in desert streams.  The only WQS exceedences leading to 
listings in the 2008-2010 Integrated List were for temperature in Dog Canyon Creek and E. coli 
in Three Rivers. 
 
Changes in study design, analytical methods and target analytes over the years makes 
comparisons between the 1987 survey (Pierce, 1987a&b) and this 2004 survey difficult.  There 
were only three stations, Three Rivers @ USFS Campground, Nogal Creek at County Road B-17 
and Rio Tularosa at USGS Gage – Old Hwy Crossing, that were sampled in both surveys and of 
these Nogal Creek was dry for the entire 2004 survey.  The timing of the sampling efforts at 
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those stations was very different, with multiple visits on three consecutive days in 1987 and a 
single day visit in each of four consecutive months in 2004.  Changes to WQS criteria e.g., from 
total metals to dissolved metals, caused changes to parameter suites sampled.  In 2004, drought 
condition resulted in a lack of flow which prevented sampling at the downstream stations 
sampled in 1987 and rendered evaluation of the hydrologic and chemical degradation found there 
in 1987 impossible on Three Rivers.   
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