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San Juan Mountains of southwestern 
Colorado.  The Los Piños River and 
Vallecito Creek drain into the man-
made Vallecito Reservoir (Figure 1), 
which supplies irrigation water to 
agricultural communities and the 
Southern Ute Reservation in the lower 
Los Piños River watershed.  About 80 
percent of the annual runoff is derived 
from snowmelt which occurs during 
May, June, and July of each year.  The 
watershed may appear to be isolated 

from the effects of man's activities; 
however, atmospheric deposition, 
wildfires, naturally occurring 
constituents, and housing 
developments exert stresses on the 
watershed.  

Since 1997, volunteers from the 
Vallecito Lake community have been 
collecting water-quality data in the 
reservoir and its tributaries.  Water 
quality and quantity data have been 
collected in the reservoir and its 
tributaries by State and Federal 
agencies since 1963.  The Pine River 

Watershed Group (PRWG) was 
formed in 1999 to facilitate watershed 
activities and coordinate the 
collection and compilation of water 
quality and quantity data.  

In 2005, a grant was received 
from the Colorado Watershed 
Protection Fund (CWPF) to compile 
and interpret available water-quality 
data in the upper Los Piños River 
watershed.  A report and journal 
article were published describing the 
data synthesis and results.  In 2006, 
another CWPF grant has been 
received to study potential flood 
hazards from the Missionary Ridge 
wildfire area and collect water-quality 
samples from Vallecito Lake and the 
wildfire area.

Water-Quality Trends in the 
Upper Los Piños River 
Watershed

The USGS collected water-
quality samples from the headwaters 
of Vallecito Creek from 1985 to 2002, 
and the USGS has collected water-
quality and quantity data in Vallecito 
Creek upstream from the reservoir 
since 1963.  Some of the water-
quality parameters such as ammonia, 
chloride, iron, and gross beta activity 
(possibly from atmospheric nuclear 
testing) showed declining trends 
(Figure 2).  The causes of the 
declining trends are unknown; 
however, changes in sample 
collection and analytical methods 
need to be considered as a possibility.   
Nitrate and sulfate, typically used to 
detect atmospheric deposition from 
coal-fired power plants, did not show 
significant trends; however mercury 
concentrations in reservoir fish tissue 

Figure 1. Location of the Los Piños River Watershed, hydrologic unit codes, 
streams, and water bodies.
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have increased over the last decade, 
indicating a possible connection 
between such plants and water quality 
in the watershed. No mines exist in the 
watershed that would likely impact 
mercury concentrations.

In June and July 2002, the 
Missionary Ridge wildfire burned 
70,485 acres in the forested and 
developed lands northeast of Durango, 
Colorado and about 8,000 acres in the 
upper Los Piños River watershed.  In 
August 2003, the Bear Creek wildfire 
burned about 1,500 acres in the upper 
Vallecito Creek watershed. Such 
wildfires are a natural part of a forest 
ecosystem, but runoff from the burned 
areas affects  water quality.  Dissolved 

oxygen concentrations decreased in 
the reservoir since the wildfires 
occurred (Figure 3), resulting in a fish 
kill of thousands of Kokanee salmon 
during summer 2003, one year after 
the Missionary Ridge wildfire. 
Concentrations of iron, manganese, 
and nitrite plus nitrate have increased 
in water from the reservoir and in the 
Los Piños River downstream.  Some 
of the impacts were not noticeable 
until normal runoff conditions 
returned after the drought.

Manganese concentrations in 
water from Vallecito Lake have 
fluctuated between 0.3 and 1,910 
parts per billion (or ppb).  The water 
sample collected on August 7, 2005, 
had a manganese concentration of 
1,910 ppb (Figure 4).  The manganese 
standard for Vallecito Reservoir is 
based on water-supply standards, and 
the standard is 300 ppb, and the 
aquatic life standard is 1,000 ppb for 
the survival of fish and aquatic life.  
Therefore, the August 2005 
manganese concentration was 
extremely high, which may indicate 
effects of runoff from the burned area.

The population of the area is 
estimated to be about 3,000 during the 
summer when visitation is highest.  

Fecal coliform counts were as high as 
4,600 colonies per 100 milliliters (ml) 
in streams near public campgrounds 
and 93 colonies per 100 ml in water 
from domestic wells.  Arsenic 
concentrations (likely from naturally 
occurring sources) were as high as 
44 ppb in water from domestic wells.  
Arsenic and fecal coliform in 
domestic wells did not exceed the 
respective water-quality standards of 
50 ppb and 200 colonies per 100 ml.

Figure 2.  Concentrations of selected 
water-quality constituents in Vallecito 
Creek with streamflow discharge 
shown for comparison (USGS data).
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Figure 3.  Dissolved-oxygen concentra- 
tions in Vallecito Reservoir decreased 
after wildfires impacted the watershed, 
resulting in a fish kill of 1,000's of 
kokanee salmon during summer of 2003. 
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Figure 4.  Concentrations of manganese in water from Vallecito Lake, 1996-2005.



Pine River Watershed Group -- Volunteer Monitor Newsletter 06-001, Page 3

2006 Volunteer Program--
Missionary Ridge Wildfire 
Flood Hazards and Water-
Quality Monitoring

Wildfires can cause extreme 
changes in the hydrologic, hydraulic, 
and geomorphologic characteristics of 
watersheds.  The influences of floods 
and debris flows from the burned 
areas present potentially dangerous 
consequences to homes, roads, 
bridges, and other infrastructure.  A 
method is needed for residents to 
monitor the possible impacts of 
rainfall events on floods and debris 
flows in the upper Los Piños River 
watershed.

Water quality degradation due 
to atmospheric deposition and runoff 
from the wildfire could impact the 
fishing and recreation resources.  
Water-quality sampling of streams 
draining the burned area is needed, 
and continued water-quality sampling 
of Vallecito Reservoir also is needed.

For 2006, a grant has been 
received from the CWPF to study the 
rainfall-runoff relationships in the 
wildfire areas that impact the roads 
and communities of the upper Los 
Piños River watershed.  For the 
rainfall-runoff part of the study, staff 
gages and crest-stage gages will be 
installed in seven drainages that 
impact the community (Figure 4). 
Rainfall rates will be monitored from 
USGS rain gages in the burn area 
(Figure 4).  Discharge estimates will 
be performed by volunteers and check 
measurements will be performed by 
the watershed coordinator.  Stage-
discharge relationships will be 
developed to describe streamflow 
discharge through staff gage 
observations.  

During rainfall events, 
volunteers will watch the real-time 
rain gage data (http://co.water.usgs. 
gov/fires/missionridge/index.html).  If 
the conditions are safe, volunteers 
will go out and perform discharge 
measurements in the selected streams.  
Rainfall-runoff discharges will be 

correlated with rainfall rates and 
amounts.  Volunteers can then 
develop an understanding of the 
rainfall amounts that could cause 
dangerous floods impacting their 
community.  A communication 
network will be established by the 
volunteers to inform neighbors and 
the community of the potential for 
flood hazards.  The information can 
be shared with the La Plata County 
Office of Emergency Management 
and Planning Departments to assist 
with the development of an 
emergency evacuation plan.

Water-quality samples will be 
collected from the seven selected 
streams draining the burned area.  
Samples of the rainfall-runoff will be 
collected by volunteers and analyzed 
for iron, manganese, ammonia, 
nitrate, and phosphate.  Selected 
samples will be analyzed for mercury.  

Water-quality samples will 
continue to be collected from 
Vallecito Lake.  In-situ field 
parameters (water temperature, pH, 
specific conductance, and dissolved 
oxygen) will be collected on a 
monthly basis by the volunteers

SEVERE

BURN SEVERITY

MODERATE LOW NO BURN

Figure 4.  Missionary Ridge wildfire burned areas, and locations of rain gages and 
stream sites for rainfall-runoff study.
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throughout the summer of 2006.  
Water-quality samples will be 
collected from the reservoir for 
laboratory analyses during July, 
August, September, and November of 
2006.

Funding for the PRWG

The San Juan Resource, 
Conservation, and Development 
Council has provided the mechanism 
for the PRWG to obtain grant funds, 
and the assistance provided by the 
San Juan RC&D is greatly 
appreciated by the Vallecito Lake 
community.  The volunteers have 
participated in lake monitoring “...in 
order to make certain that our pristine 
lake remains pristine.”  The wildfire 
of 2002 presented an unexpected turn 
of events in the watershed; however, 
the historical data collected by the 
volunteers has become even more 
important in light of the potential 
impacts of the fire on water quality.  
The dedicated volunteers, who have 
frequently collected samples on cold 
and windy days on the lake, deserve 
compliments and congratulations for 
their hard work.

During 2005, grant funds were 
obtained from the CWPF to compile 
and interpret all available water-
quality data in the upper Los Piños 
River watershed.  A technical report 
was written describing water-quality 
trends in the upper Los Piños River 
watershed, and the report can be 
obtained upon request from the San 
Juan RC&D.

For the 2006 grant cycle, funds 
were requested from the CWPF to 
conduct detailed rainfall-runoff 
studies and to perform rainfall-runoff 
modeling that could be used for 
emergency management and planning 
purposes.  Of the $55,000 requested, 
only $10,000 were funded.  In 
addition, five stream sites were 
proposed for the rainfall-runoff study, 
but two sites were added for a total of 
seven sites (Figure 4).  Therefore, the 

work load greatly exceeds the funds 
available for the 2006 grant cycle.

The USGS has maintained rain 
gages in the Missionary Ridge 
wildfire area since 2003. The rain 
gages were previously funded by the 
Federal Burned Area Emergency 
Rehabilitation program (BAER); 
however, those funds have not been 
available for several years.  La Plata 
County Department of Emergency 
Management felt that the rain gages 
are very important; therefore, the 
County partially funded the rain gages 
during 2006.  Continued funding of 
the rain gages is important for 
emergency management and 
evacuation planning of the upper Los 
Piños River watershed.  

Funds are needed to assist the 
volunteers with maintenance of the 
field meters and continued collection 
of water-quality data.  The 
Southwestern Water Conservation 
District provided funds for the 
purchase of a multi-parameter 
Hydrolab lake monitoring meter and 
data logger.  Standards and other 
supplies are needed to calibrate the 
Hydrolab and to collect samples.  The 
USGS, Bureau of Reclamation, and 
the Colorado Division of Wildlife 

have been helpful in providing limited 
funds for these purposes.

The goal of the PRWG is to 
eventually integrate the water-quality 
and hydrologic studies for the upper 
and lower Los Piños River watersheds 
and bring all of the communities 
together for a common purpose to 
preserve and protect the watershed.  
Meetings will be conducted to bring 
the communities together.

For More Information

PRWG Watershed Coordinator
Winfield G. Wright

Southwest Hydro-Logic
265 Ridge Road

Durango, Colorado 81303
(970) 259-2851

info@swhydrologic.com

Volunteer Monitoring
Program Coordinator

Douglas Ramsey
San Juan RC&D
31 Suttle Street

Durango, CO  81302
(970) 259-3289

Douglas.Ramsey@co.usda.gov

Written by Winfield G. Wright, June 6, 2006

Figure 5.  Volunteer Lake Monitoring Program at work--Hamilton Wright 
conducting water-quality monitoring at Vallecito Lake, August 2005.


