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Presenter
Presentation Notes
3 HUC-12s focused on Mosquito Gulch, Buckskin Gulch, & Middle Fork South Platte



18-Month Project Overview 

Task 1 –  10 Stakeholder meetings  

Task 2 –  9-Element Watershed Plan having 9 subtasks (a - i) 
     – detailed on next slide 

Task 3 –  Collecting additional data to fill identified Task 2a  
    data gaps, as needed 

Task 4 –  Summary report. 

Presenter
Presentation Notes
Task 2a through 2i detailed in the next slide



18-Month Project Overview Cont’d 
9-Element Watershed Plan subtasks (a - i): 

• 2a - Identify causes/sources of pollution:  compile data & perform 
data gap analysis 

• 2b - Estimate load reductions expected 

• 2c - Describe management measures and targeted critical areas 

• 2d - Estimate technical and financial assistance needed 

• 2e - Develop information and education component 

• 2f - Develop a project schedule 

• 2g - Describe interim, measurable milestones 

• 2h - Identify indicators to measure progress 

• 2i - Develop a monitoring component 

Presenter
Presentation Notes
These are not necessarily sequential.



Mine Locations 

Presenter
Presentation Notes
Stars located at Orphan Boy and Buckskin Joe Mines. Also mention London Mine on S. Mosquito Creek has had significant releases.
Take Away: many mines and potential historic metal load sources. Also have natural sources, such as Red Amphitheater near Buckskin Creek.



Orphan Boy Mine 

Photos by Lesley Sebol (June 5, 2018): 
1) Orphan Boy effluent at adit 
2) Wetlands below Orphan Boy waste rock piles 
3) Post-wetland effluent entering CR 12 culvert   
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Buckskin Joe Mine 

Photos by Lesley Sebol (June 5, 2018): 
1) Effluent at adit 
2) Automated flow weir 
3) Effluent downstream of weir 
4) Effluent & waste rock at creek 
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Surface Water Quality Data Sources  

• CUSP studies (2010, 2011, 2012) 

• EPA ESAT studies (2013, 2014, 2015) 

• NWIS database (1971, 1974, 1977-1980, 1998-2003) 

• STORET database (1988-1990, 1992-2018) 



Surface Water Data Events  

• Water quality sampled during high or low flow in the 
late spring or early fall, respectively 

• Corresponding surface water flow rate data is much 
more limited, especially during high flow (snow melt) 
events on the creeks when it was not safe to enter the 
water to measure the flows 

 

Presenter
Presentation Notes
Spring - snow melt
Low during end of Aug-Sept.



Surface Water Quality Exceedances 
• Using CO Reg. 31 (Table III:  metals) surface water aquatic life 

standards (acute and chronic) were calculated. Analytes 
having measured flows with one or more exceedance include: 

– Cadmium (Dissolved) * 

– Copper (Dissolved) 

– Iron (Total Recoverable) 

– Lead (Dissolved) 

– Manganese (Dissolved) 

– Zinc (Dissolved) * 

* Indicates many exceedances 

Presenter
Presentation Notes
Only those sampling locations with corresponding flow measurements were included. Calculation is a function of measured water hardness at time of sampling. Units are ug/L (ppb).
Cadmium and zinc had the most exceedances, but zinc had much higher concentrations.
Additional analytes without flow data include silver (2), mercury (1), selenium (1).



Calculated Metal Loads 

• Metal Load (pounds per day) =  
water metal concentration  x  flow rate  x  unit conversions 

• Most complete load data set was from Sept 2015 measured by 
EPA ESAT 

• Zinc has highest metal concentrations and therefore highest 
loads 

Presenter
Presentation Notes
(September represents a low flow data set)




All Metal Load Locations 

Presenter
Presentation Notes
Yellow locations are from most complete and recent data set (Sept. 2015). Most data focused on Buckskin and Mosquito Creeks (2 of 3 HUC-12). Buckskin data focused on Buckskin Joe Mine and have data gap from there to confluence with M. Fork S. Platte



Dissolved Zinc (µg/L) - Sept. 2015 

Presenter
Presentation Notes
Dissolved Zinc concentration in ug/L.
Note: Buckskin Creek data clustered around Buckskin Joe Mine; none on creek just above confluence.
Note: Mosquito Creek generally decreasing downstream., Orphan Boy concentrations are much higher.



Zinc Load (lb/d) - Sept. 2015 

Presenter
Presentation Notes
Calculated Zinc load in Sept 2015 in pounds/day.
Note Orphan Boy effluent loads are very low relative to creek due to much lower flow volume.
Middle Fork of South Platte increasing loads as go downstream past confluences.



Orphan Boy - Zinc Loads 
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Orphan Boy Mine Effluent 
2015-Sept Loads 
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Orphan Boy Mine Effluent 
Multi-year Zinc Loads 

Zinc Load 2015-Sept Zinc Load 2016-Sept Zinc Load 2014-Sept

Zinc Load 2013-June Zinc Load 2014-July Znc Load 2011-Aug

adit 
eff. 

 after waste 
      rock 

after wetland, 
at CR 12 

culvert  

Presenter
Presentation Notes
Left Graph: Orphan Boy loads for cadmium and zinc.  1 lb/day zinc = 0.005 lb/day cadmium. Thus, zinc shown hereafter as worst case metal. 
Right graph: picking up zinc load in waste rock pile, but appears cleaned up by wetlands close to adit level.
Data Gap: minimal load data (missing flows) after wetland at CR 12.



Mosquito Creek – 2014 to 2015 Zinc Loads 
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M. Fork S. Platte Zinc Loads - Low Flow  
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Mosquito Creek Zinc Loads 
2015-Sept 

Mosq. Ck. Loads Mosq. Ck. flows

Orphan Boy input  
(0.038 lb/d; 0.0085 cfs) 
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Presentation Notes
Shown here are loads and flows.  Load = flow x concentration
Take away:  Orphan Boy load input to Mosquito Creek is insignificant (3 orders of magnitude lower). 
                    Mosq. Ck. adds to river load (2015 shows uniform increase, but 2014 seems to have additional input at the downstream location.



Mosquito Creek - All Zinc Loads 
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Mosquito Creek:  Zinc Loads 
Low Flows - 1988 thru 2015 
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Mosquito Creek:  Zinc Loads 
High Flows - 1989 thru 2014 
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Presenter
Presentation Notes
Left:  creek zinc during low flows over time.
Right:  creek zinc during high flows over time.
Orphan Boy location show for reference



Buckskin Creek Zinc Load Graphs 
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Buckskin Creek Zinc Loads - Low Flow  
2015-Sept 
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M. Fork S. Platte Zinc Loads - Low Flow  
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Presentation Notes
Take away: Buckskin Joe Mine input is less significant to Buckskin Creek in low flow. Overall creek adds to river load (note measuring location on Buckskin Creek is significantly upstream of confluence).



Buckskin Creek - All Zinc Loads 
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Buckskin Creek: Zinc loads 
Low flows 2011-2015 

Aug-Sept

<--Buckskin Joe effluent 
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Upstream to Downstream 

Buckskin Creek: Zinc loads 
High flows 2012-2015 

June-July
Buckskin Joe effluent--> 

Presenter
Presentation Notes
Left:  Zinc during low flow. 
Right:  Zinc during high flows.



Zinc Load Differences 
2015-Sept 2014-Sept 2011-Aug 1998-Sept 

Orphan Boy Effluent Zinc Load Differences1 
A) adit effluent to waste rock exit 

MG-10 to MG-09 1.4 
B) waste rock exit to below wetlands 

MG-09 to MG-07 -1.4 

Mosquito Creek Zinc Load Differences1 
A) Upstream to downstream of Orphan Boy 

MG-05 to MG-11 -2.9 
MG-06 to MG-08 -3.1 
MC04 to MC05 -2.6 
21COL001-5988A3 to 21COL001-5956 -22.0 

B) Downstream of Orphan Boy to S Platte confluence 
MG-11 to MG-12 -3.2 
MG-08 to MG-12 -2.1 

C)  M. Fork S. Plate above to below confluence of Mosquito Creek 
MG-13 to MG-14 7.8 15.3 
MF01 to MF02 13.7 

Buckskin Creek Zinc Load Differences1 
A) Upstream to downstream of Buckskin Joe Mine  

BG-14 to BG-18 2.3 4.1 3.4 
BG-13 to BG-18 3.4 
BG-11 to BG-18 1.1 

B) M. Fork S. Plate above to below confluence of Buckskin Creek 
BG-20 to BG-21 3.9 7.8 

Note:  1 Negative loads indicates a decrease from upstream to downstream. 

Presenter
Presentation Notes
Load differences = downstream minus upstream.  Loads available at different locations at different times. 
Take away: Decreasing load on Mosquito Creek and increasing load on Buckskin Creek. Both creeks add to river load.



NWIS:  Inactive USGS Flow Stations 

Sacramento Creek – 1 WQ 

Mosquito Creek - Flow 

No Data 

Platte – 4 WQ 

No Data 
No Data 

No Data 

Presenter
Presentation Notes
Nearby USGS measurement stations.  Some useful to help estimate creek flows when have missing data include:
ACTIVE – none in the 3 HUC-12s
INACTIVE - one on Mosquito Creek & two on Sacramento Creek; none on Buckskin Creek. M. Fork S. Plate - two upstream and two downstream 



Former USGS Station Discharge Data 

Presenter
Presentation Notes
6 year period of record:  Oct 1, 1998 to Sept 29, 2004 – captures drought in 2002
Could create an average of the high and low flows, but is it representative elsewhere on Mosquito Creek? What about on Buckskin Creek where there was no station?



Former USGS Station Discharge Data 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Geomean 3.7 3.7 4.1 6.2 28.8 60.2 33.4 16.8 11.2 8.5 6.6 4.3 

median 3.7 3.7 4.2 6.2 29.0 59.5 35.0 16.0 11.0 8.3 6.7 4.1 

Percent difference-June vs Sept (primary sampling months) = 5.4 

Presenter
Presentation Notes
6 year period of record:  Oct 1, 1998 to Sept 29, 2004 – captures drought in 2002
Can create an average of the high and low flows, but is it representative elsewhere on Mosquito Creek? What about on Buckskin Creek where there was no station?



Data Gaps 
• Lack of flow measurements during high-flow conditions (data 

collection safety issue) 

• Lack of measurements on Buckskin Creek avove Buckskin Joe 
Mine and just above confluence with M. Fork S. Platte (the 
Platte), and also before/after some small tributaries along the 
creek 

• No data on the Platte or other tributary creeks in the HUC 12 
[Headwaters Middle Fork South Plate River 101900010102] 
above Buckskin Creek:  i.e., Quartzville & Sawmill Creeks 

• Sparse/inadequate or no data in HUC 12 [Beaver Creek-Middle 
Fork South Plate River 101900010104]: i.e., Sacramento, 
Pennsylvania & Beaver Creeks 



 Next Steps 

• Task 3:  2019 sampling to fill Task 2a identified data gaps 

– Input from stakeholders needed 

• Task 2b - Estimate load reductions expected 

• Task 2c - Describe management measures and targeted 
critical areas 

– Input from stakeholders needed 

• Task 2d - Estimate technical and financial assistance needed 

– Input from stakeholders needed, esp. costing 

Presenter
Presentation Notes
Ask for example 319 reports sites from Colorado to assist with next steps
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