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Executive Summary  
The Little Powder River originates just north of the City of Gillette, Wyoming and flows into the Powder 

River near Broadus, Montana. The Little Powder River watershed consists of 1,297,045 acres, and its 

boundaries extend across Campbell County Wyoming, Crook County Wyoming, and Powder River 

County Montana. Campbell County, Wyoming contains an estimated 66.7% of the Little Powder 

watershed. The Little Powder River has been classified as a 2AB water way. Class 2AB water bodies are 

protected for the agriculture, recreation, drinking water, game fisheries, and other aquatic life. 

A section of the Little Powder River has been impaired for fecal coliform/E.coli (Escherichia coli) since 
2006. The impaired segment of the Little Powder River extends from the Wyoming/Montana state line 
upstream to the confluence with Spring Creek. In 2014, Campbell County Conservation District 
(CCCD) received Clean Water Act Section 205j Nonpoint Source Pollution Control Funds for surface 
water monitoring of the Little Powder River in Campbell County. Little Powder River is listed as not 
meeting one of its designated uses (primary contact recreation) due to E.coli  concentrations being 
above the Wyoming Department of Environmental Quality’s (WDEQ) standard of 126 col./100ml. This 
elevated level of E.coli is a potential human health risk to the public and is a priority area of research for 
the CCCD.  

 
Based on previous monitoring results and Best Management Practice ( BMP) implementation, the 
CCCD’s goal for the Little Powder River E.coli Source Project (LPRESP) was to define and report the 
biological source(s) of E.coli contamination in the Little Powder River Watershed.  To accomplish this 
goal the District collected credible water quality data included E.coli samples.  The District also collected 
Microbial Source Tracking (MST) samples that were analyzed through the use of Quantitative 
Polymerase Chain Reaction (qPCR) to determine if the source(s) of fecal material in the surface water 
are of human origin. During the monitoring project, CCCD utilized one (1) monitoring site previously 
sampled and moved one (1) historical site upstream a short distance in 2013.  
 
Results of the monitoring project indicate that E. coli concentrations fluctuated greatly during the 
2015 and 2016 monitoring seasons. E. coli concentrations for the downstream site, LPR2, exceeded 
WDEQ’s primary contact recreation standard during the spring of 2015. The upstream site, LPR3, 
exceeded the primary contact recreation standard during the spring and fall of 2015.  

Between June 2015 and August 2016, the CCCD collected 32 MST samples between 2 monitoring sites. 
Each sample was analyzed for 4 different indicators of fecal contamination: General Bacteroides 
(GenBac) and Human Bacteroidetes (HEPA1, HEPA2, and HF183). No Human Bacteroidetes were 
detected in any of the samples collected during the 2015-2016 monitoring project. This would suggest 
that there is not a human associated fecal contamination issue in the Little Powder River Watershed at 
this time. 

 
Although the monitoring project results for E.coli continue to fluctuate, as seen in previous years, 
Microbial Source Tracking through qPCR analysis has provided CCCD with valuable insight into potential 
source contributors.  This will provide CCCD with an improved focus for future BMP’s to implement 
within the watershed.   
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1.0 Budget Summary 
Total 319 Funds Awarded:  $40,000.00 
Total 319 Funds Expended: $35181.93 
Total Non-Federal Match Committed:  $20,740.00 
Total Non-Federal Match Accrued:  $ 13,533.03 
Total Project Budget:  $60,740.00 
Total Project Expenditures:  $48,714.96 

2.0 Background 
In 2002, the Little Powder River was initially added to Wyoming’s section 303(d) List of threatened 
waterbodies.  This stream was listed as threatened for contact recreation designated use impairment by 
fecal coliform (WDEQ, Feb. 2016). In 2006, the threatened status was elevated to “impaired” and the 
Little Powder River was added to Wyoming’s section 303(d) List, Table A, Impaired Waterbodies. The 
impaired segment of the Little Powder River extends from the Wyoming/Montana state line upstream 
to the confluence with Spring Creek. CCCD has monitored water quality and quantity data on the Little 
Powder River at 3 primary sites, at different intervals, since 2002. Prior to Little Powder River’s 303(d) 
listing, historical water quality/quantity data has been collected by the USGS since mid-1970.  

2.1 Historical Water Quality  
CCCD’s 2002-2003 monitoring project identified the exceedance of the primary recreation season E. 
coli standard of 126 col./100ml at the LPR2 site. 

The 2006-2007 monitoring project identified exceedances of the primary recreation season E. coli 
standard at both the LPR1 and LPR2 sites.  The LPR1 site had high concentrations in the spring and fall 
of 2006, while the LPR2 site had high concentrations in the fall of 2006 and spring 2007. Data analysis 
also noted increased chloride concentrations at the LPR1 site. 

The 2007-2009 monitoring project indicated a decrease in bacteria and chloride concentrations in the 
Little Powder River.  Although the upstream site, LPR1, exceeded the primary recreation season 
standard during two seasons, the geometric means were only slightly above the primary contact 
recreation standard. 

The 2010-2013 CCCD monitoring project identified that bacteria concentrations at both sites were 
higher than those measured during the 2007 to 2009 monitoring period.   The upstream site, LPR1, 
exceeded the E. coli geometric standard during the spring of 2010 and during the fall every year of the 
project. The downstream site, LPR2, exceeded the standard at least once every year except for 2012 
(CCCD, 2014).  
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2.2 Coordination with Planning Documents 
In 2006, the CCCD established the Little Powder River Steering Committee, in order to address concerns 
with fecal coliform/ E.coli and other water quality standards through a voluntary, landowner driven 
process. The Little Powder River Steering Committee developed the Little Powder River Watershed Plan 
document in an effort to remove the Little Powder River from Table A of Wyoming DEQ’s 303(d) List of 
Impaired Waterbodies. Although this planning document is out of date, the purpose of the document  

and many of its recommendations remain relevant. The 2015-2016 LPRESP coordinated with the 2006 
Little Powder River Watershed Plan’s recommendations to continue water monitoring activities, 
implement an effective public education program, and initiate proactive efforts to prevent potential 
government oversight (CCCD and LPRWSC, 2006).   

2.3 Watershed Description 
With its origin just north of Gillette, the Little Powder River is bounded on the east by the Belle Fourche 
and the Little Missouri River Watersheds and on the west by the Powder River Watershed. Map 1 shows 
the extent of the watershed and the monitoring site locations in the drainage. The Little Powder River 
Watershed consists of 1,297,045 acres. The basin relief is 1,870 feet and the channel length is 177 miles. 
Flowing northward, the Little Powder River enters the Powder River several miles northeast of Broadus, 
Montana. Few populations centers exist in the watershed with Recluse, Wyoming on the drainage divide 
between Little Powder River and Powder River. Map 2 illustrates the tributaries flow into Little Powder 
River tributaries including; Rawhide, Cottonwood, Wild Cat, and Horse Creeks. Highway 59 dissects the 
watershed for the majority of its length (WACD, 2015). USGS data indicates that perennial flow is 
common on the stream with only nine no flow records at the two primary sites monitored in the 
watershed since 1975. The USGS currently collects temperature and discharge data at the Little Powder 
River AB Dry Creek gaging station 06324970, near Weston Wyoming. Surface ownership percentages in 
the Little Powder Watershed are roughly 3% Bankhead Jones, 9% BLM, 1% National Grasslands, 78% 
Private, and 6% State Lands. 
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Map 1. Little Powder River Watershed 
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Map 2. Little Powder River Tributaries 
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2.4 Bedrock and Surficial Geology 
Bedrock geology of the Little Powder River Watershed is dominated by Tertiary units as depicted on 
Map 3.  From  west  to  east  the  geologic  units  include  the  Wasatch Formation, and Tongue River 
Member, Lebo Shale Member and Tullock Member of the Fort Union Formation.  Surface geology of 
the watershed is presented on Map 3 and indicates that the majority of the drainage consists of 
mixed residuum and alluvial deposits. 

 

2.5 Land Use 
Agriculture and energy development are the most common land uses in the watershed. Four surface 
coal mines are operated within the watershed as well as several oil and gas projects, particularly in 
the eastern portion of the drainage. The Wyoming Pollutant Discharge Elimination System (WYPDES) 
locations, within the Little Powder Watershed, are depicted on Map 2. 

 

2.6 Soils 
Soils within the Little Powder River Watershed are presented on Map 5. The predominate soils within 
the Little Powder River Watershed are Ustic Haplargrids and Ustic Torriorthents with each varying 
between fine-loamy and fine smectitic.  The channel bottoms are primarily Ustic Torrifuvents, fine-
loamy (USDA and NRCS, 2007). 

 

2.7 Meteorology 
The  climate  within  the  project  area  is  representative  of  northeast  Wyoming. The average annual 
precipitation is approximately 13-16 inches. During the summer months much of the precipitation 
occurs as high-intensity, convective thunderstorms. The average annual temperature in the project 
area is around 45°F. Historic data, as well as average annual and summer temperatures and 
precipitation supplied by the Western Regional Climate Center (WRCC) are presented in Table 2.1 – 2.4, 
respectively (WRCC, 4 July 2016). 
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Table 2.1 2014-2015 Little Powder River Watershed Temperatures 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 –Summer includes April through October 
(WRCC, 4 July 2016) 

 
Table 2.2 2016 Monitoring Period Temperatures 

Site ID 
Historical Average Temperature ° F  2016 Total Temperature ° F 

May June July Annual2 May June July Annual2 

Weston 
(#489580) 

53.8 63.6 71.0 45.3 52.6 70.2 74.0 49.2 

Gillette 
(#483855) 

52.7 62.3 70.9 44.3 52.3 70.8 72.7 49.2 

Biddle, MT 
(#240743) 

54.2 63.8 72.1 45.6 55.3 72.0 74.8 50.9 

Moorhead, 
MT 

(#245870) 
54.9 64.6 72.0 46.0 55.2 70.7 74.4 50.4 

2- Annual includes January through July 
(WRCC, 4 July 2016) 
 

Site ID 

Historical Average 2014 Average 2015 Average 

Temperature (° F) Temperature (° F) Temperature (° F) 

Annual Summer1 Annual Summer1 Annual Summer1 

Weston 
45.6 58.3 44.8 57.9 47.5 59.7 

(#489580) 

Gillette 
45.3 57.8 45.9 58.5 48.6 60.0 

(#483855) 

Biddle, MT 
46.2 58.9 46.3 59.7 47.7 61.5 

(#240743) 

Moorhead, 
MT 47.0 59.3 45.5 59.2 46.9 61.5 

(#245870) 
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Table 2.3 2014-2015 Little Powder River Watershed Precipitation 

Site ID 

Historical Average 2014 Total 2015 Total 

Precipitation (in.) Precipitation (in.) Precipitation (in.) 

Annual Summer1 Annual Summer1 Annual Summer1 

Weston 
13.1 11.3 17.6 14.6 16.6 15.1 

(#489580) 

Gillette 
15.8 12.4 20.8 16.2 18.8 16.1 

(#483855) 

Biddle, MT 
14.8 12.1 13.4 10.9 14.3 12.4 

(#240743) 

Moorhead, 
MT 12.5 10.7 11.6 9.4 13.6 11.6 

(#245870) 
1 –Summer includes April through October 
(WRCC, 4 July 2016) 
 

Table 2.4 2016 Monitoring Period Precipitation 

Site ID 
Historical Average Precipitation (in.) 2016 Total Precipitation (in.) 

May June July Annual2 May June July Annual2 

Weston 
(#489580) 

2.56 2.53 1.6 9.38 0.92 0.68 1.86 8.15 

Gillette 
(#483855) 

2.79 2.61 1.58 10.92 0.98 0.88 1.16 9.09 

Biddle, MT 
(#240743) 

2.76 2.51 1.62 10.1 0.89 0.67 0.66 7.43 

Moorhead, 
MT 

(#245870) 
2.36 2.42 1.39 8.82 1.56 1.11 0.5 8.09 

2- Annual includes January through July 
(WRCC, 4 July 2016) 
 

The following summarizes the annual and summer temperatures and precipitation trends during the 
project period. 

 During 2015, annual temperatures were approximately 1.4 – 3.3° F warmer at all stations, except 
Moorhead, MT. The largest temperature difference of 3.3° F was measured at the Gillette weather 
station. During 2015, the Moorhead, MT weather station measured .1° F below the historical 
annual temperature. All weather stations recorded temperatures approximately 1.4 – 2.6° F 



   
 
 
 

Little Powder River E.coli Source Project  
August 2016 
Page 14 of 38 
 

warmer during the summer of 2015 (April-October), when compared to the historical summer 
temperatures. 

 During 2016 monitoring season, temperatures during May were similar to historical averages at all 
stations.  In June, temperatures were approximately 6.1 – 8.5° F warmer at all stations, and during 
August, temperatures were approximately 1.8 – 2.9° F warmer at all sites. In 2016, annual 
temperatures (January – July) were approximately 3.9 – 5.3° F warmer than historical averages.  

 All stations measured an increased precipitation in the summer of 2015. Increased precipitation 
for the summer of 2015 was approximately 0.3 – 3.8 inches. All stations measured an increased 
annual precipitation, except Biddle, MT, which measured 0.5 inches below the historical annual 
average. 

 All stations measured a decreased precipitation in 2016 for the project period (May – July), except 
for the Weston, WY station for the month of July. All stations measured a decreased annual 
precipitation (January – July) in 2016. Decreased precipitation during the 2016 project period was 
between approximately -3.0 inches and -4.67 inches. In 2016, annual precipitation decreased 
between -0.73 inches and -2.67 inches. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



   
 
 
 

Little Powder River E.coli Source Project  
August 2016 
Page 15 of 38 
 

Map 3. Little Powder River Bedrock Geology  

 



   
 
 
 

Little Powder River E.coli Source Project  
August 2016 
Page 16 of 38 
 

Map 4. Little Powder River WYPDES Discharges 
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Map 5. Little Powder River Soils Map 
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Section 3.0 Goals and Outcomes  
Identifying and prioritizing the sources of E.coli within the Little Powder watershed will improve the 
E.coli reduction effectiveness, per dollars spent on BMP implementation. The 2006 Little Powder River 
Watershed Plan indicated that wildlife, livestock and septic systems may contribute to the E.coli load in 
the Little Powder River. From 2005-2007, CCCD successfully completed 8 Animal Feeding Operation 
(AFO) BMP projects and 12 septic system BMP projects within the Little Powder Watershed. Evidence of 
livestock and wildlife activity in and near water sampling locations continues to be documented 
throughout the 2015-2016 monitoring project. While finding evidence of faulty septic systems, which 
may contribute to the E.coli load has been more difficult.  

The goal of the LPRESP was to collect and report E.coli concentrations, and to quantify a presence of 
human DNA markers in the Little Powder River Watershed. To accomplish this goal, the District collected 
credible water quality data including E.coli.  The District also collected MST samples that were analyzed 
through the use of qPCR to determine if human sources of fecal material are present in the surface 
waters. Although E.coli exceedances occurred during the 2015-2016 monitoring project, no human 
markers were found in any of the water samples collected. The absence of human DNA markers may 
indicate that the previous septic system BMP’s may have successfully removed human related E.coli 
sources from the Little Powder River. 

Through the continued cooperation and partnership with landowners, CCCD continued to successfully 
operate a water quality monitoring program.  The water quality program allows CCCD to continue to 
collect historical data and aid in evaluating trends in water quality results.  Sites continued to be at or 
near historic sampling sites in order to maintain consistency and to strengthen relationships previously 
established with landowners. Currently the E.coli concentrations do not have a significant trend but 
instead continue to fluctuate, as in years past.  There was a decrease in bacterial counts for the 2016 
sampling season; however it is difficult to determine if these reductions can be attributed to the current 
climatic conditions, changes in land management practices, or previous BMP implementation. MST 
samples taken in the area were able to quantify an absence of human associated bacteroides, which will 
allow CCCD and the Little Powder River Watershed Steering Committee to make targeted decisions on 
future BMP implementation.  
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Section 4.0 Task Activities  
Task #1: Administration 

Task Description 

 

Project Administration by CCCD 

Actual Deliverables  Submitted 10 Quarterly Progress Reports 

 Submitted 1 MBE/WBE Report 2014 

 Submitted 2 Annual Reports 

 Tracked all staff time related to projects as well as managed 
finances of the project (accounts payable and receivable). 

 

Task #2: Sample Analysis Plan (SAP) Amendment 

Task Description CCCD will develop draft amendment language for their SAP and QAPP for 
review and comment in approximately 1 month with final amendment 
approved by the WDEQ and Board of Supervisors in approximately 2 
months. Revise landowner water quality monitoring agreements.   

Actual Deliverables  Amended the SAP twice to reflect changes to CCCD’s water 
sampling project.  These revisions included changes in site 
locations, equipment changes, and changes in method used for 
MST. 

 SAP was also revised to reflect changes in WDEQ SOP (WDEQ, 
2016).  

Task #3: Credible Data 

Task Description The CCCD will collect credible data at 2 locations in the LPRW over a 12 
month period.  Includes an estimated 10 MST samples, per site over 12 
month period and analyzed with the use of qPCR.  

 

Actual Deliverables  During the period of 2015-2016, 34 chemical analysis samples were 
collected at the two locations on LPR (not including QA/QC 
samples). These samples were analyzed by Inter-Mountain 
Laboratory (IML) for E.coli, electrical conductivity, nitrate as 
nitrogen, nitrite as nitrogen, total phosphorus, total sulfate, total 
suspended solids (TSS), total dissolved solids (TDS), and chloride. 
During the 2014 sampling season 3 water quality samples were 
collected per site.  This data is not included in final analysis due to 
an approved amendment made in 2015, which changed the scope 
of the project.   

 CCCD collected field parameters including: temperature, 
conductivity, Dissolved Oxygen (DO), percent DO, and discharge. 
Turbidity was analyzed by CCCD staff on all samples in house. 
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 During the period of 2015-2016, 34 additional samples were 
collected for QA/QC purposes these included one field blank and 
one duplicate per sampling event. 

 A total of 68 chemical analysis samples (Field samples and QAQC 
samples) were collected from 2015-2016. 

 MST samples were collected at 2 sites for a total of 32 field samples 
collected and an additional three (3) QA/QC samples.  All MST 
samples were analyzed for general bacteroides, and human 
associated bacteroides.   

 A total of 35 MST samples were collected from 2015-2016 

 Level IV reporting was also purchased from Microbial Insights for 
QA/QC.  

Task #4: Final Report 

Task Description The CCCD will conduct data interpretation and analysis, CCCD will partner 
with WDEQ to conduct data interpretation and analysis, write draft final 
report, incorporate and write final report over a period of 6 months.   

 

Actual Deliverables  The CCCD completed all data analysis and interpretation.  CCCD completed 
and submitted final report and supporting documentation on time.  

 

 

Section 5.0 Monitoring Results 
5.1 Project Design 
Wyoming State law requires that only “credible data” be used in making water quality condition 
determinations. This makes the methods of data acquisition and analysis very important. Enrolled Act 
#47, commonly known as the Credible Data Legislation, defines credible data as the following:  “credible 
data means scientifically valid chemical, physical and biological monitoring data collected under an 
accepted sampling and analysis plan including quality assurance, quality control procedures, and 
available historical data.”(Wyoming Statue § 35-11-103 (c)(xix)). 

 
Samples were collected on Little Powder River following the approval of CCCD’s Sampling Analysis Plan 
(SAP). Samples were taken for bacteria, inorganic chemistry, and MST.  Physical parameters were also 
collected and recorded during each sampling event. All bacteria and inorganic chemistry samples were 
collected at the same locations where the field parameters were measured. Samples were collected in 
clean, uncontaminated plastic containers and stored in coolers with cubed ice to ensure proper sample 
preservation. All coolers were packed with a thermometer to ensure that sample temperature was 
maintained.  

 
During the monitoring project CCCD collected two key types of data: water quantity and water quality. 
CCCD’s SAP included in Appendix A provides details on collection techniques, methods, and procedures 
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utilized to ensure credible data. Throughout the monitoring project CCCD completed field water quality 
parameters such as stream temperature, pH, electrical conductivity (EC), dissolved oxygen (DO), and 
turbidity. These water quality measurements took place in riffles to guarantee homogeneity, in reaches 
without water quality abstractions and at the same location for each sample event during the project. 
Measurements taken in the field we were also checked against previous readings for anomalous 
conditions and duplicated to ensure precision.  
 
In 2014 the historical LPR1 monitoring  site was moved a short distance, and the new monitoring site 
was renamed LPR3. Although the historical sampling location was moved a short distance upstream, it 
remains the designated upstream site. CCCD believes that the majority of historical data collected at 
LPR1 Is still comparable to the new LPR3 site. 

 

5.1.1 Physical and Chemical Water Quality 
Two monitoring sites were used by CCCD for the 2015-2016 monitoring project. Table 5.1 summarizes 
the monitoring site locations and sample collection.  Photographs of sample sites are included in 
appendix G and Map 1 illustrates sampling site locations. CCCD has collected historical data on the Little 
Powder River since 2002.  
 
Table 5.1     Little Powder River Watershed Monitoring Locations 
 

Sample 
Site I.D. 

Sample Site Location 
Narrative 

Latitude 
Longitude 

Number of 
Pathogen 
Samples 

Number of Flow 
Measurements 

LPR3 Little Powder River – 
Hwy 59 North to 
Weston then right 

44.63943 

-105.30277 

17 17 

LPR2 Little Powder River – 
Hwy 59 North to hwy 
marker 163 

 

44.903257 

-105.35881 

17 17 

 

Sampling was conducted in accordance with the protocols established in Wyoming’s Methods for 
Determining Surface Water Quality Condition and TMDL Prioritization and procedures in the Powder 
River and Upper Belle Fourche Watersheds Monitoring Projects: Water Quality Sampling and Analysis 
Plan. Samples for the 2015 sampling season were collected May through October, and samples for the 
2016 sampling season were taken from May through July.  

E. coli concentrations can be highly variable, which is why geometric means are utilized to determine the 
typical E.coli concentration. E. coli geometric means are based on a 60 day time period. In order to 
represent the entire 60-day period, WDEQ requires that a minimum of five samples be collected and 
that they must be separated by a minimum of 10 days.  Data collected in 2014 was not credible, because 
the samples were not separated by a minimum of 10 days. The 2014 data did not comply with the 
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protocols established Wyoming’s Methods for Determining Surface Water Quality and Condition and 
TMDL Prioritization document and has not been included in this finial report. 

All field staff adhered to Wyoming Department of Environmental Quality’s, Manual of Standard 
Operating Procedures for Sample Collection and Analysis (SOP).  Each sampling event included samples 
for quality assurance and quality control (QA/QC).  This included a duplicate sample taken at a random 
site and a blank sample.  Blank samples were taken to ensure that there was no contamination of 
samples during sampling, transportation, and/ or prior to laboratory analysis.  Duplicate samples are 
taken to ensure that the laboratory is consistent in their analysis of the samples.   

 
The field, organic, inorganic and bacteriological samples were collected at both monitoring sites during 
the project. Field measurements conducted by CCCD at the site included pH, air temperature, EC, DO, 
and flow rate. Additionally CCCD internally performed turbidity analysis on all samples.  The grab 
samples were taken at sites with flowing water and analyzed by Inter-Mountain Laboratories (IML). The 
samples were analyzed for the following constituents: 

• Electrical Conductivity (EC)   •Total Disolved Solids (TDS) 

• Total Suspended Solids (TSS)   • E.coli 

• Fecal Coliform     • Total Coliform 

• Total Sulfate     • Ammonia as nitrogen 

• Nitrate + nitrite as nitrogen   • Total phosphorus 

• Total chloride 

5.1.2 Microbial Source Tracking    
The Microbial source tracking element of the project examined if the source of the E.coli was human in 
origin.  Using the tiered approach of microbial identification as outlined in The California Microbial 
Source Identification Manual: A Tiered Approach to Identifying Fecal Pollution Sources to Beaches, 
studies should examine human sources first, if suspected.  This is recommended as genetic markers for 
humans are very specific and well developed.” (EPA Region 10, 2011).  In the past it was thought that 
humans might be having an impact on the E.coli counts within the watershed. In 2005-2007 best 
management practices were implemented to remediate failing septic systems.  Thus when 
implementing the tiered approach, human sources were looked at first to ensure that the work done 
previously was functioning properly and to help identify any remaining problems. 

 

5.2 Quality Assurance and Quality Control  
As part of the CCCD’s objectives as outlined in the SAP and necessary under the State of Wyoming’s 
Credible Data Law (Enrolled Act #47), collecting data that can be used for decision making was 
imperative. Four primary factors were utilized to evaluate data quality: 
 

 Precision 

 Accuracy 

 Completeness 

 Comparability 
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Data Quality Objectives (DQO’s) were established in CCCD’s SAP to limit data uncertainty to an 
acceptable level. DQO’s were established for each monitoring parameter for the four (4) primary 
factors. In general, CCCD met a majority of the QA/QC goals as outlined in the SAP. CCCD’s SAP can be 
found in Appendix A, Appendix B details QA/QC statistics generated during the project, Appendix C 
includes CCCD’s field sheets; Appendix D includes water quality analysis, while laboratory reports are 
provided in Appendix E, monitoring site photographs are provided in Appendix G, Appendix H includes 
flow data for sample sites, chain of custody information is included in Appendix I, and finally the 
calibration logs can be found in Appendix K. 
 
Table 5.2 Data Quality Objectives, LPRESP SAP (CCCD, 2015) 
 

Parameter Precision Accuracy Completeness 

Temperature +/- 10 % +/- 0.15 °C 95% 

pH +/- 5 % +/- 0.2 95% 

Conductivity +/- 10 % +/- 0.5% 95% 

Dissolved 
Oxygen +/- 10 % 

+/- 0.2 mg/L or 
2% 95% 

Turbidity +/- 20 % +/- 2% 95% 

E.coli +/- 50 % NA 95% 

 

5.2.1 Blanks 
Trip blanks are used to document that there was no sample contamination from the containers during 
custody, transportation, and/or pre-analysis preparation either in the field or in the laboratory. The QC 
goal for trip blanks was one (1) trip blank sample per sample event. Samples obtained from the Little 
Powder River met the QC criteria for blanks. 

 

During the LPRESP, trip blanks were collected once per sampling event for the chemical parameters: 
E.coli, EC, TDS, TSS, Sulfate, Nitrate, Ammonia, Phosphorous, and Chloride. No trip blank samples 
detected any contamination of E.coli, TDS, TSS, Sulfate, Nitrate, Phosphorous, and Chloride. The four (4) 
trip blank samples taken on 6/22/2015, 9/21/2015, 10/26/2015, and 5/12/2016 detected Ammonia 
concentrations of .2 mg/l, .3 mg/l, .1 mg/l, and .1 mg/l respectively. The laboratory’s detection limit was 
set at .1 mg/l. If the trip blank sample detected concentrations greater than the .1mg/l detection limit, 
the associated field samples were rejected from further analysis. The Ammonia field samples collected 
on 6/22/2015 and 9/21/2015 were rejected, while the field samples collected on 10/26/2015 and 
5/12/2016 were accepted. All blank samples detected low concentrations of EC and turbidity 
concentrations. These low blank concentrations are attributed the use of purchased distilled water 
rather that de-ionized water. Only unopened distilled water containers were used to fill blank sample 
containers. Turbidity and EC trip blank concentrations were very low and all data for those days was 
accepted. 

 

Currently, there is no standardized QAQC protocol for MST, but level IV reporting was purchased from 
Microbial Insights to document calibration, and the labs running of blank samples prior to running 
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CCCD’s samples. The E.coli field blanks were also used to rule out contamination by the handler or 
during transportation of MST samples. References to the raw data is available in the Appendices 
section and include CCCD’s field sheets in Appendix C, laboratory reports are provided in Appendix F, 
and chain of custody reports for MST samples in Appendix J 

 

5.2.2 Duplicates  
The QC goal for duplicates was at least 1 duplicate sample for every 10 field samples or 10%.Seven (7) 
out of the eight (8) or 87.5% of duplicate parameter samples obtained from LPRESP met and exceeded 
the 10% duplicate goal. Duplicates were collected once every sampling event or one (1) duplicate for 
every three (3) field samples or 33.3% of total field samples. Table 5.3 summarizes the samples and 
duplicate statistics.  
 
Table 5.3 Summary of Duplicate Samples 

 

Parameter 
Total # Field 
Samples 

#Duplicates % of Duplicates 

E.coli 51 17 33.3% 

Temperature 51 17 33.3% 

pH 51 17 33.3% 

Electrical Conductivity 
(EC) 

51 17 33.3% 

Dissolved Oxygen (DO) 51 17 33.3% 

Turbidity 51 17 33.3% 

Inorganic Chemistry 51 17 33.3% 

MST 32 3 9.4% 
 

For MST samples, a goal of 10% was set for duplicates. CCCD did not meet the established duplicate 
MST goal, a detailed explanation follows. During the spring 2015 sample season, an E. coli sample was 
flagged and disqualified from analysis for exceeding the precision DQO. An additional E. coli sample 
was collected in order to calculate a credible geometric mean. An additional set of MST samples were 
also taken at this time, to consistently compare E.coli concentrations to qPCR analysis results. This 
deviation from the original sampling plan triggered the need for an additional duplicate sample in 
order to meet the 10% duplicate goal.  
 
It is the opinion of CCCD that the added cost associated with preforming an additional qPCR duplicate 
sample outweighed the quality assurance benefits received, due to the fact that, currently, there is no 
standardized QA/QC protocol for MST. CCCD utilized the best available science and laboratory 
recommendations when designing a MST QA/QC protocol, but these are recommendations not 
regulatory standards. CCCD believes that QA/QC processes are paramount when designing a water 
quality analysis program, but any additional expenditure of federal grant funds should be based on 
universally accepted standards. This was an important lesson learned during the 2015-2016 
monitoring project and may help build a more efficient MST QA/QC protocol in the future.   
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5.2.3 Precision 
Precision refers to the agreement between two or more side by side measurements of the same 
parameter. Relative percent difference (RPD) between two samples was calculated for all duplicate 
samples. RPD Data Quality Objectives (DQO’s) were established at 10% for pH, temperature, EC, 
turbidity; and DO and 50% for bacteria. Table 5.4 summarizes RPD statistics for bacteria and field 
parameters. A complete documentation of RPD statistics are provided in Appendix B. 
 
Table 5.4 Summary of RPD Statistics 

 

Parameter # Duplicates #>DQOs % 

E. coli 17 3 18% 

pH 17 1 6% 

Temperature 17 4 24% 

EC 17 0 0% 

DO 17 4 24% 

Turbidity 17 1 6% 

 
In general, the precision of the field results from the Little Powder River were marginal. The relatively 
low level of precision can be partially contributed to an equipment malfunction of the Hach sensIon+ 
MM156, serial# 449116, water quality multi-parameter monitoring probe used during the 2015 
monitoring season. A new Hach HQd HQ30D portable water quality multi-parameter monitoring probe 
serial# 160200022093 was used for the 2016 monitoring season. There were zero exceedances of the 
DQO for the parameters measured with the Hach HQd (pH, Temperature, EC, and DO), during the 2016 
monitoring season.  
 
The relatively low level of precision for E.coli may be partially attributed to the inherent variability 
associated with quantifying E.coli. concentrations. This variability can exaggerate RPD statistics when 
analyzing E.coli concentrations that are less than 100 col. / 100 ml. Two (2) out of the three (3) flagged 
RPD Values Greater than the Data Quality Objective (>DQOs), for E.coli, occurred when at least one of 
the samples was less than 100 col. / 100 ml and the other sample was only slightly greater than 100 col. 
/ 100 ml. These two (2) samples were flagged, and the data qualified for analysis. The third flagged 
E.coli concentration had a concentration difference that was too great to qualify, and the E.coli data 
was consequently rejected. All RPD statistics are presented in Appendix B. 
 
Currently, there is no standardized protocol for MST precision, but CCCD found it necessary to flag three 
(3) samples during the LPRESP. Samples collected at both sites, LPR2 and LPR3, on 6/22/2015 and the 
sample collected at the upstream site, LPR3, on 7/2/2015 were flagged due to an elevated detection 
limit. The elevated detection limit was linked to a reduced sample volume associated with highly turbid 
samples. This elevated detection limit caused concern for data quality assurance, although this situation 
was not clearly defined in our SAP’s QAQC guidelines. One (1) of the two (2) MST samples collected on 
6/22/2015, upstream LPR3, measured quantifiable Bacteroidetes concentrations despite an elevated 
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detection limit and the flagged data was qualified. The two (2) MST samples collected on 6/22/2015 at 
LPR2 and 7/2/2015 at LPR3 did not detect quantifiable Bacteroidetes concentrations above the elevated 
detection limit, therefore the flagged data was rejected. 

5.2.4 Accuracy 
Accuracy refers to the agreement between measured and true values. Accuracy for field parameters 
was verified by proper calibration of field equipment, see Appendix K. Different  types of evaluative 
methods are available to determine accuracy, including blank samples, precision, TDS versus EC 
comparison, and TSS versus turbidity comparison. Blank samples were analyzed for bacteria and 
inorganic chemistry. Results indicated very low to non-detect for all constituents of concern. 
Comparisons of TDS versus EC and TSS versus turbidity were analyzed based on linear relationships.  
Both sets of data were linear with R values near one (1). 
 

5.2.5 Completeness 
Completeness is the percentage of valid data collected out of the total data that was scheduled for 
collection. Completeness was very good for the LPRESP. A total of 612 chemical analyses samples (EC, 
TDS, TSS, Nitrogen as Ammonia, E.coli, Chloride, Nitrogen as Nitrite-Nitrate, Sulfate, and Phosphorus) 
were collected and analyzed by the contracted laboratory (IML), and no samples exceeded the holding 
times outlined by the WDEQ SOP (WDEQ, 2016). Completeness for the chemical parameters was 100%. 

A total of 408 field water quality measurements (pH, EC, temperature, DO, turbidity) were collected. 
There were no dissolved oxygen values exceeding the 14.6 mg/l solubility limit. Completeness for field 
water quality measurements was 100%. Completeness for water quantity measurements was 100%.  

A DQO for completeness was not established for MST qPCR analysis, but a summary is provided bellow. 
A total of 32 usable MST samples were collected by CCCD for the LPRESP. Three (3) MST samples 
collected on 6/13/2016 exceeded the lab’s holding time requirements, due to a mechanical shipping 
delay, therefore no analysis was conducted. Completeness for qPCR analysis was 91.4%. 

5.2.6 Comparability 
Comparability refers to the degree (qualitatively) that data from a site can be correlated with data 
from the same site taken at a different point in time. The following monitoring and management 
techniques were utilized to maintain a high level of comparability throughout the project: 

 

 CCCD personnel have completed all sampling since monitoring 
commenced in 2002. 

 Previous field measurements were noted and compared with current 
values for consistency. 

 Photo documentation was used to indicate changes in site conditions or 
stream morphology when differences were observed. 

 CCCD maintained open lines of communication with landowners and 
other groups in the watershed to stay abreast of changing conditions such 
as significant precipitation events, city discharges, construction projects, 
etc. 

 All inorganic chemistry data were measured by the same laboratory (IML). 

 All qPCR analysis was conducted by the same laboratory (Microbial 
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Insights) 

 While no comparability issues were evidenced during the project, some 
characteristics of the watershed should be noted in regard to potential 
changes at sites during the monitoring period. 

 Wyoming Pollutant Discharge Elimination System (WYPDES) permits 
include oil and gas discharges within the watershed included in the 
monitoring project. 

 Other potential water quality and quantity abstractions include; road 
construction and improvements, home building, presence/absence of 
livestock and wildlife, and septic systems. 

 

5.3 Water Quantity 
Throughout the monitoring project, CCCD collected flow measurements, distances, and depths at each 
monitoring site, when conditions were conducive. The data was used to calculate discharge rates and 
provide overall stream characterization. Between spring 2015 and fall 2016, CCCD collected 17 discharge 
measurements at each of the two monitoring sites on the Little Powder River. The average discharge 
rate generally decreased seasonally between the spring and fall monitoring seasons. 

Overall, the Little Powder River discharge rates for the 2015 monitoring season were above normal for 
the spring and fall. During the 2016 monitoring season, discharge rates were lower than normal, due to 
severe drought conditions. The normal discharge rate was determined using the USGS 43 year median 
daily statistic value for the Little Powder River. The lowest discharge rates were measured in the spring 
of 2016, with a low of 0.227 cfs measured on July 5, 2016 at site LPR3. The highest discharge rates were 
measured in the spring of 2015, with a maximum of 52.467 cfs measured on June 22, 2015 at site LPR2.   

On average, the measured discharge rates between the upstream and downstream monitoring sites are 
fairly similar. During the 2015-2016 monitoring project, the downstream site, LPR2, received on average 
an additional 3.1 cfs of water from storm runoff and/or tributaries located between the upstream and 
downstream monitoring sites. This average is largely exaggerated by the measurements taken on June 
22, 2015, where the downstream site, LPR2, received an additional 31.8 cfs of water. This large 
difference in water quantity may be partially attributed to isolated precipitation events that primarily 
affected the tributaries downstream from the upstream monitoring site, LPR3. CCCD’s measured 
discharge rates for the 2015-2016 monitoring project are presented in Figure 5.1 and the multiple 
tributaries that flow into the Little Powder River are shown on Map 2. 
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Figure 5.1 Little Powder River Discharge Rates 2015-2016 
 

 
 
In addition to the discharge rates measured by CCCD, the USGS operates a gauging station 
downstream of the LPR2 monitoring site, as depicted on Map 3. The “Little Powder River AB Dry Creek" 
station (06324970) is located downstream of site LPR2. Figure 5.2, presents the discharge rates 
measured at the 06324970 station for the time period May 2015 through August 2016. The figures 
confirm that discharge rates fluctuate seasonally. 

 
Figure 5.2 Little Powder River USGS Station 06324970 
 

 
(USGS, 5 July 2016) 

0.000

10.000

20.000

30.000

40.000

50.000

60.000

D
is

ch
ar

ge
 R

at
e

 (
cf

s)

LPR2 LPR3



   
 
 
 

Little Powder River E.coli Source Project  
August 2016 
Page 29 of 38 
 

5.4 Water Quality 

5.4.1  E.coli 
Between June 2015 and August 2016 the CCCD collected 17 E. coli samples at each of the two 
monitoring sites on the Little Powder River. Results of the E.coli geometric means and maximum 
measured concentrations are summarized in Table 5.5. Geometric mean results denoted by red exceed 
the WDEQ E.coli primary contact recreation standard of 126 col./100ml.  

Table 5.5 Primary Recreation/ Pathogen Results for Little Powder River 
 

Sample 
Season 

          E. coli Geometric Means 
 E. coli Maximum 
Concentration 

Site I.D. Spring          Fall Spring          Fall 

LPR2 
2015 675.6 109.1 1780 921 

2016 97.9   187   

LPR3 
2015 214.9 152.5 6130 1050 

2016 66.3   108   

 

Exceedances of the WDEQ’s primary recreational standard for E. coli were found at both sites for the 
Little Powder River watershed, during 2015 and 2016. The downstream site, LPR2, exceeded the primary 
contact recreation E.coli standard in the spring of 2015, while the upstream site, LPR3, exceed the 
primary contact recreation E.coli standard in the spring and fall of 2015. Samples taken in the fall of 
2015 were collected into the month of October, which makes the fall 2015 geometric mean ineligible for 
the primary recreation season, May-September.  

Results indicated that 17 of the 34 chemical parameter samples or 50% of the samples recorded an 
E.coli concentration greater than 126 cfu/100ml. A comparison of the primary contact recreation season 
concentrations to WDEQ-WQDs “moderately used full body contact” single sample maximum 
concentration of 410 col. /100 mL was also completed.  Results indicated that 9 of the 34 samples or 
26.5% of the samples surpassed the single sample maximum concentration of 410 col. /100 mL. All of 
the samples that surpassed the single sample maximum concentration were collected during the spring 
and fall of 2015. The highest E. coli concentration of 6130 col. /100 mL was measured on July 2, 2015 at 
the upstream site, LPR3.  

Overall, bacteria concentrations fluctuated greatly during the 2015 and 2016 monitoring seasons.  
During the 2015 monitoring season, E. coli concentrations at the downstream site, LPR2, were much 
higher than the previous 2010-2013 monitoring project recorded. While, the 2016 monitoring season 
showed a slight decrease in bacteria concentrations when compared to the 2010-2013 project. 

An evaluation of bacteria associations with field measurements, sulfate, and chloride was completed 
using Spearman’s Rho analysis.  Table 5.5 presents the correlation coefficients. Values near +1 or -1 
indicate a strong relationship while values near zero indicate that the measurements are not directly 
related.  Additionally, a positive value indicates as bacteria increase the other variable also increases. 
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Table 5.6 Correlation Coefficients for Little Powder River 

Site 
Stream 

Temperature 
Discharge 

Rate 
pH 

Electrical 
Conductivity 

Dissolved 
Oxygen 

Turbidity Sulfate Chloride 

LPR2 0.39 0.60 0.14 -0.28 -0.03 0.38 -0.35 -0.20 

LPR3 0.26 0.57 -0.22 -0.47 -0.26 0.97 -0.34 -0.31 

 

Associations between field parameters and E. coli were mostly minor with a few associations moderate 
to strong. Overall, discharge rate and turbidity may demonstrate potential relationships. The E. coli 
concentrations and turbidity rates resulted in a moderate to high positive correlation coefficients (LPR2: 
r=0.38 and LPR3: r=0.97). The strongest correlation resulted at the upstream, LPR3, site and suggests 
that there may be a strong association between E. coli concentrations and turbidity at LPR3. The E.coli 
concentrations and discharge rate consistently demonstrated a moderate positive association at both 
sites during the LPRESP. Statistics for the measured primary constituents of concern were calculated 
and compared to historical results. Table 5.7 presents the statistics for sites LPR2 and LPR3 during 
the 2015-2016 monitoring project.  

 

Table 5.7 Primary Constituents of Concern Summary Statistics (2015-2016) 

 

Site ID Parameter 
Arithmetic 

Mean 
Standard 
Deviation 

Minimum Maximum n 

LPR2 

Sulfate 1418 339 484 1840 15 

TDS 2598 518 980 3100 17 

Chloride 21 6 7 40 15 

LPR3 

Sulfate 1689 490 880 3090 17 

TDS 2899 584 1640 3720 17 

Chloride 36 10 19 65 17 

 

TDS concentrations increased slightly at the upstream site when compared to the previous 2010-2013 
data, while all other constituents recorded were lower at both sites, compared to concentrations 
previously measured in 2010-2013 (historical data from LPR1 was used to compare against LPR3).  

 

5.4.2 Microbial Source Tracking: qPCR Analysis 
Samples were collected and analyzed with the use of qPCR to attempt to identify the source of the E.coli 
present in the stream. qPCR was selected as the method for this project due to its ability to provide host 
specific results and provide information as to whether the host was a major or minor contributor to the 
sample. To perform the testing CCCD staff collected 1 liter samples and packed the samples in ice for 
overnight shipping.  Microbial Insights analyzed samples through the use of qPCR for the presence of 
human associated bacteroides and general bacteroides markers.  Microbial Insights was selected as the 
project laboratory based on a combination of price, available bacteroides, and qualifications. CCCD 
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collected a total of 32 MST field samples from June 2015 - July 2016. Each sample was analyzed for 4 
different indicators of fecal contamination: General Bacteroidetes (GenBac) and Human Bacteroidetes 
(HEPA1, HEPA2, and HF183). General Bacteroides provides a count of the total bacteroides from all host 
detected in the sample.  This aids in determining if the specific host is a major or minor contributor.  
Human bacteroides markers were selected as they performed best overall in method evaluation studies 
(Layton, Cao and Ebentier, 2013). None of the MST samples collected in during the 2015-2016 LPRESP 
detected a human associated Bacteroidetes concentration above the detection limit; however, General 
Bacteroides were detected in 100% of the qualified samples. Due to the fact that no Human 
Bacteroidetes were detected in any of the MST field samples, this would suggest that there is not a 
human associated fecal contamination issue in the Little Powder River Watershed at this time. The high 
percentage of MST field samples that detected measurable levels of General Bacteroides would suggest 
that wildlife, domestic animals, or some combination of warm blooded animal is contributing to the 
elevated level of General Bacteroidetes.  

 
On average the highest concentrations of General Bacteroidetes were observed at both sites during the 
spring 2015 monitoring season. The highest E. coli geometric mean for both sites was also recorded 
during the spring 2015 monitoring season. On average the lowest concentrations of General Bacteroides 
were observed at both sites during the spring 2016 monitoring season. The lowest E. coli geometric 
mean for both sites was also recorded during the spring 2016 monitoring season, see figure 5.3.  
 
Figure 5.3 General Bacteroidetes concentration for the LPRESP 
 

 
 

 
An evaluation of E.coli bacteria associations with qPCR analysis results was completed using Spearman’s 
Rho.  Table 5.8 presents the correlation coefficients. Values near +1 or -1 indicate a strong relationship 
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while values near zero indicate that the measurements are not directly related.  Additionally, a 
positive value indicates as E.coli concentrations increase the other variable also increases. 

 
Table 5.8 Correlation Coefficients for E. coli concentrations and qPCR analysis, 2015-2016 

Site GenBac HEPA1 HEPA2 HF183 

LPR2 0.468035 N/A N/A N/A 

LPR3 0.480274 N/A N/A N/A 

 

E. coli concentrations and GenBac concentrations exhibit a moderately positive correlation, for both, 
sites seen during the monitoring project. A correlation coefficient of 0.48 may represent a relationship 
between E.coli and GenBac concentrations. Correlation coefficients for the 3 human Bacteroidetes 
indicators were not applicable, because there were no detectable concentrations of these indicators 
during the 2015-2016 monitoring project. Figures 5.4 and 5.5 demonstrate how closely these two 
parameters fluctuate together. It appears that the correlation should be much stronger, but the large 
run off events, during the early spring 2015 sampling season, may have negatively influenced the level 
of correlation, between E.coli and GenBac concentrations. 

Figure 5.4 Summary of Microbial Source Tracking Results Compared to E.coli Concentrations, LPR2 
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Figure 5.5 Summary of Microbial Source Tracking Results Compared to E.coli Concentrations, LPR3 
 

 

5.4.3 Little Powder River Watershed Conclusion 
Monitoring completed by CCCD indicated that bacteria concentrations fluctuated greatly from the 

2015 to the 2016 monitoring seasons. The 2015 monitoring seasons received above average 

precipitation, while the 2016 monitoring season was much hotter and dryer. The significant 

hydrological and meteorological variation between the 2015 and 2016 monitoring seasons, make it 

difficult to determine if water quality improvements were actually achieved. The severe drought 

conditions in 2016 corresponded to low E.coli concentrations, while the above average precipitation 

rates in 2015 corresponded to higher E.coli concentrations.  

The large fluctuation in the E.coli concentrations and meteorological variability, suggests that water 

quantity and/or storm water runoff may influence bacteria concentrations in the Little Powder 

River. While the E. coli concentrations and discharge rates only resulted in a moderately positive 

correlation (LPR2: r=0.6 and LPR3: r=0.57), the correlation between E.coli and turbidity was stronger.  

The strong correlation between E.coli and turbidity at the upstream monitoring site (LPR3: r=.97), 

suggests the sediment sources above the LPR3 monitoring site is associated with the current E.coli 

density directly downstream. Targeted BMP’s that are designed to reduce sediment loading into the 

Little Powder River above the LPR3 monitoring site could greatly benefit the overall water quality in 

the Little Powder River. However, this strong of a correlation between E.coli and turbidity has not 

been seen in previous monitoring projects on the Little Powder River 

Although the E.coli concentration downstream site, LPR2, drastically increased in the spring of 2015, 

it has remained under the primary contact recreation E. coli standard for two consecutive sample 

seasons (fall 2015 and spring 2016). If additional monitoring completed by CCCD continues to show 

improvement in water quality, segments of the stream may warrant review.  In order to delist a 

stream the bacteria concentrations must meet the WDEQ primary contact recreation standards 

during each month of the contact recreation season for two consecutive years showing no 

exceedances. 
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Section 6.0 Partners  
CCCD would like to acknowledge and express their appreciation to the following conservation partners 
for their continued support of the water quality efforts within the Little Powder River Watershed: 

 The Campbell County Board of Commissioners, who provide continued leadership in Campbell 
County and financial support of our organization.   

 The National Association of Conservation Districts, who provide a wealth of knowledge and 
support to CCCD. 

 The Wyoming Association of Conservation Districts, who offers leadership, training and guidance 
to CCCD. 

 The Crook County Natural Resource District, who continue to work with CCCD as a neighboring 
authority on natural resources and water quality. 

 The Wyoming Department of Agriculture, who provided guidance and program assistance.  

 The Wyoming Department of Environmental Quality, who provided leadership, supervision and 
grant funds to make this project possible.  They also made field staff available for technical 
support. 

 The Wyoming Game and Fish Department, who continues to provide technical assistance on 
wildlife.  

 The Natural Resources Conservation Service, who continues to provide technical assistance, 
guidance, and support to CCCD. 

 The United States Environmental Protection Agency- Region 8, who endowed this grant and 
provided support for this project.  

Section 7.0 Complications  
7.1 Staff Turnover 
In 2014 shortly after receiving funding for this project, CCCD had a turnover in half of the organization’s 
staff members. This resulted in a change in the District Manager position as well as the Water/ Range 
Technician position.  These positions are key to completing water quality projects within the District and 
some time was spent in filling these positions prior to resuming sampling of the Little Powder River.  
With the key staff no longer a part of the organization, new and remaining staff had to reevaluate the 
application that was submitted and determined that a grant amendment was needed.  The original grant 
planned to use a next generation PCR to analyze samples for microbial source tracking.  Although some 
samples were collected in July and August of 2014, none of these samples were submitted for microbial 
source tracking.  This was due to information from neighboring conservation districts, who were 
conducting a similar study, that they were receiving inconclusive results or no results for this process. 
Samples were collected during July and August of 2014 for E.coli and other water quality parameters; 
however these sampling events were not were separated by a minimum of ten days with a minimum of 
five samples within 60-days, and this data could not be used to calculate a credible geometric mean.  
Data collected in 2014 was not used in this finial report, due to an approved amendment in 2015, which 
changed the scope of work for the monitoring project, see below for more details. 
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7.2 Amendments 
In early 2015, a grant amendment was sent to WDEQ requesting a change be made in the technique 
used to perform the microbial source tracking portion of the project.  Based on information from an 
adjacent district using next generation PCR, and having unusable results, CCCD decided to use another 
technique.  CCCD employed qPCR to examine the source of E.coli present in samples.  Specifically CCCD 
wanted to examine if the septic system BMP’s installed in 2007 throughout the watershed had improved 
the overall water quality or if further human influences needed to be addressed.  CCCD felt that this 
information would be able to give the District and Little Powder River Watershed Steering Committee 
direction during future BMP development. As a result CCCD looked at three human markers: H-EPA 1, H-
EPA 2, and HF183. 

Due to the added expenses associated with qPCR, CCCD also decreased the frequency of sampling. 
CCCD’s original proposal outlined an aggressive 24 month sampling timeline. CCCD decreased the 
sampling time line to 12 months of sampling within a two year timeframe. This change resulted in three 
(3) geometric means throughout a variety of hydrological events. This amendment was approved on 
May 23, 2015 and implementation of these changes occurred during the 2015 sampling season. 

Section 8.0 Recommendations 
This project has aided CCCD in making better informed management decisions within the Little Powder 
River Watershed.  CCCD feels that significant progress has been made through the implementation of 
MST analysis.  MST results strongly suggest that there is not a significant human contribution to the 
E.coli loads within the system.  This information will be extremely beneficial to future BMP’s 
implementation, by targeting priority projects and minimizing the use of funds for projects that may not 
currently benefit the quality of the water, i.e. septic systems. In addition, the MST results support the 
effectiveness of the septic system BMP’s previously installed within the Little Powder River Watershed.  
CCCD will also seek to reconvene the Little Powder River Watershed Steering Committee and work 
towards a watershed plan revision or watershed base plan development. This will allow our organization 
to help landowners to implement BMPs in the watershed and improve the water quality of the Little 
Powder River and its tributaries.    
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Section 9.0 Financial Summary  
Table 9.1 Financial Summary 

Task Task Title 319 Funds 

Expended 

Non-federal 

Match 

Expended 

Total NPS 

Expenditures 

Other Federal 

Funds 

Expended 

1 Administration $694.72 $2,173.37 $2,868.09 $0.00 

2 Amended Sampling and 

Analysis Plan 

$0.00 $3,591.64 $3,591.64 $0.00 

3 Credible Data $27,990.64 $7,187.88 $35,178.52 $0.00 

4 Final Assessment Report $6,496.57 $580.14 $7,076.71 $0.00 

 Total $35,181.93 $13,533.03 $48,714.96 $0.00 
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