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E. coli Total Maximum Daily Load Summary     

Entity ID: SD-JA-R-PIERRE_01 

Location: HUC Code: 1016001011 

Size of Watershed: 29.84 miles2 

Water body Type: River/Stream 

303(d) Listing Parameter: E. coli 

Initial Listing date: 2010 IR 

TMDL Priority Ranking: 1 

Listed Stream Miles: 7.35 miles 

Designated Use of Concern: Limited Contact Recreation 

Analytical Approach: Load Duration Curve Framework 

Target: Meet applicable water quality standards 74:51:01:55 

Indicators: E. coli 

Threshold Value: <630 CFU/100mL geometric mean concentration 
with maximum single sample concentrations of 
<1,178 CFU/100mL  

High Flow Zone LA: 1.01E12 CFU/day 

High Flow Zone WLA: 0 CFU/day 

High Flow Zone MOS: 4.97E10 CFU/day 

High Flow Zone TMDL: 1.06E12 CFU/day 
 



Pierre Creek E. coli TMDL   September 2011 
 
 

4 
 

1.0 Introduction 
The intent of this document is to clearly identify the components of the TMDL submittal 
to support adequate public participation and facilitate the United States Environmental 
Protection Agency (EPA) review and approval.  The TMDL was developed in 
accordance with Section 303(d) of the federal Clean Water Act and guidance developed 
by EPA.  This TMDL document addresses the E. coli impairment of Pierre Creek, SD-
JA-R-PIERRE_01. 
 
Pierre Creek was assessed as an individual portion of the larger Lower James River 
Watershed Assessment which looked at individual streams such as Pierre Creek as well 
as the entire drainage basin and the cumulative effects of the individual waterbodies.  
During the assessment, data was collected that indicates the creek experiences periods of 
degraded water quality as a result of E. coli.   
 
Segment SD-JA-R-PIERRE_01 was listed for E. coli impairment in the 2010 integrated 
report (SDDENR 2010).  This TMDL will address the E. coli listing.  
 

1.1 Watershed Characteristics 
Pierre Creek drains 78 square miles in central eastern South Dakota and discharges to the 
James River in Hanson County (Figure 1).  The stream receives runoff from agricultural 
operations.  The watershed is composed of 54% cropland, 37% grasslands (including 
pastures and hay ground), 7% developed (farmsteads and the town of Alexandria), 2% 
water and wetlands, and the remaining 1% trees and shelterbelts.  The impaired segment 
of stream starts at the James River and stretches approximately two miles upstream of 
Lake Hanson.  The watershed of the impaired section drains approximately 30 square 
miles.  The community of Alexandria is the largest municipality located within the 
watershed and has a zero discharge waste treatment permit.   
 
Lake Hanson is located within the impaired reach of stream.  The portions of the 
watershed located upstream of Lake Hanson were the target of an EPA section 319 
watershed project with a goal of reducing nutrient loadings to the lake.   
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Figure 1.  Pierre Creek watershed location in South Dakota. 
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Figure 2.  Pierre Creek contributing drainage upstream of sampling site JRT18. 
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Figure 3.  Listed segment of Pierre Creek, including sampling sites and potential pollutant source 
locations. 

 

2.0 Water Quality Standards 
Each waterbody within South Dakota is assigned beneficial uses.  All waters (both lakes 
and streams) are designated the use of fish and wildlife propagation, recreation and stock 
watering.  All streams are assigned the use of irrigation.  Additional uses may be assigned 
by the state based on a beneficial use analysis of each waterbody.  Water quality 
standards have been defined in South Dakota state statutes in support of these uses.  
These standards consist of suites of numeric criteria that provide physical and chemical 
benchmarks from which management decisions can be developed. 
 
Chronic standards, including geometric means and 30-day averages, are applied to a 
calendar month.  While not explicitly described within South Dakota’s water quality 
standards, this is the method used in the state’s Integrated Water Quality Report (IR) as 
well as in permit development. 
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Additional “narrative” standards that may apply can be found in the “Administrative 
Rules of South Dakota: Articles 74:51:01:05; 06; 08; 09; and 12”.  These contain 
language that generally prohibits the presence of materials causing pollutants to form, 
visible pollutants, nuisance aquatic life and biological integrity. 
 
Pierre Creek has been assigned the beneficial uses of: warmwater semi-permanent fish 
life, irrigation waters, immersion recreation, limited contact recreation, and fish and 
wildlife propagation, recreation, and stock watering.  Table 2 lists the criteria that must 
be met to support the specified beneficial uses.  When multiple criteria exist for a 
particular parameter, the most stringent criterion is used. 
 
The numeric TMDL target established for Pierre Creek for E. coli is 630 CFU/100mL, 
which is based on the chronic standard for E. coli.  The E. coli criteria for the immersion 
contact recreation beneficial use requires that 1) no sample exceeds 1,178 CFU/100mL 
and 2) during a 30-day period, the geometric mean of a minimum of 5 samples collected 
during separate 24-hour periods must not exceed 630 CFU/100mL.  These criteria are 
applicable from May 1 through September 30. 
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Table 1.  South Dakota water quality standards for Pierre Creek. 

Parameters Criteria Unit of Measure Beneficial Use Requiring this Standard 

Total ammonia nitrogen as N 

Equal to or less than the 
result from Equation 3 in 
Appendix A of Surface 

Water Quality Standards

mg/L 
30 average March 1 

to October 31 

Warmwater Semi-Permanent Fish Life Propagation 

Equal to or less than the 
result from Equation 4 in 
Appendix A of Surface 

Water Quality Standards

mg/L 
30 average 

November 1 to 
February 29 

Equal to or less than the 
result from Equation c in 
Appendix A of Surface 

Water Quality Standards
mg/L 

Daily Maximum 

Dissolved Oxygen >5.0  mg/L Warmwater Semi-Permanent Fish Life Propagation 

Total Suspended Solids 

<90 (mean)        
<158 (single 

sample) mg/L Warmwater Semi-Permanent Fish Life Propagation 

Temperature <32.2 °C Warmwater Semi-Permanent Fish Life Propagation 

Fecal Coliform Bacteria         
(May 1- Sept 30) 

<1000 (geometric 
mean)            

<2,000 (single 
sample) count/100 mL Limited Contact Recreation 

Escherichia coli Bacteria        
(May 1- Sept 30) 

<630 (geometric 
mean)            

<1,178 (single 
sample) count/100 mL Limited Contact Recreation 

Alkalinity (CaCO3) 

<750 (mean)       
<1,313 (single 

sample) mg/L Fish and Wildlife Propagation, Recreation, and Stock Watering

Conductivity  

<2,500 (mean)      
<4,375 (single 

sample) 

µmhos/cm @  
25° C Irrigation Waters 

Nitrogen, nitrate as N 

<50 (mean)        
<88 (single sample) mg/L Fish and Wildlife Propagation, Recreation, and Stock Watering

pH (standard units) >6.5 to <9.0  units Warmwater Semi-Permanent Fish Life Propagation 

Solids, total dissolved 

<2,500 (mean)      
<4,375 (single 

sample) mg/L Fish and Wildlife Propagation, Recreation, and Stock Watering

Total Petroleum Hydrocarbon <10  mg/L 

Fish and Wildlife Propagation, Recreation, and Stock WateringOil and Grease <10    

Sodium Adsorption Ratio <10 ratio Irrigation Waters 

 
 

3.0 Significant Sources 

3.1 Point Sources 
The community of Alexandria has a waste water treatment pond located upstream of the 
listed segment.  On May 7, 2008, the department conducted the most recent regularly 
scheduled inspection of Alexandria’s wastewater treatment facility. This inspection noted 
there was no evidence of excessive seepage from the lagoons. The system was properly 
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operated and maintained. Early in 2009, the department awarded the city of Alexandria 
an Excellent Operation and Maintenance Award for its wastewater treatment system. 
At this time, there is no evidence to suggest the city of Alexandria's wastewater treatment 
facility is impacting the ground water or surface water resources in this area. The 
department will continue to inspect Alexandria's system in accordance with its EPA-
approved inspection plan. 
 

3.2 Non-Point Sources 

3.2.1 Natural Background Sources 
Wildlife within the watershed is a natural background source of E. coli.  Because of the 
relatively small size of the contributing watershed and the relatively high E. coli 
concentrations, natural background sources are considered to be insignificant. 
 

3.2.2 Human Sources 
There are a number of seasonal cabins and a few permanent residences located on the 
north shore of Lake Hanson.  Contributions from these potential sources are discussed in 
the Technical Analysis section of this report. 
 

3.2.3 Agricultural Sources 
Aerial photos were used to locate three potential sources of bacterial contamination 
(Figure 3) within the immediate drainage area of site JRT18.  Area 1 (an AFO) was ruled 
out as a source because the tributary to Pierre Creek indicated on the map (Figure 3) was 
not detectable on the ground and thus, there is no direct route for E. coli to reach Pierre 
Creek.  There was no evidence of significant livestock near Area 2.  A livestock feeder 
was found near Pierre Creek at Area 3 on the map.  At the time of inspection there were 
no cattle present, however, visual evidence indicated heavy cattle use.  There was 
evidence of trampling and fecal matter in a large area close to the stream.   
 
No violations of the state standard were measured during the Lake Hanson Assessment 
within the lake itself.  As a portion of the assessment, 15 feeding areas were identified.  
Modeling efforts indicated that only 2 presented a potential risk of bacterial 
contamination to the lake.  Of these two, one no longer existed at the start of the Lower 
James Assessment.  The remaining potential source was identified as only presenting a 
risk during runoff events.  This second source may have been a contributing factor to the 
elevated counts in the sample collected on May 7, 2007 and further effort should be made 
to mitigate this source. 
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4.0 Technical Analysis 

4.1 Data Collection Method 
Data on Pierre Creek was collected during the Lower James Watershed Assessment.  
Most data was collected from a single sampling point, JRT18, approximately 1 mile 
upstream of the confluence with the James River and 1 mile downstream of Lake Hanson 
(Figure 3).  Discrete samples were taken at the outlet of Lake Hanson (A-01) and in 
Pierre Creek upstream of Lake Hanson (B-02).  These discrete samples were used to 
show that Lake Hanson is not causing Pierre Creek to exceed state E. coli standards, but 
rather a specific feeding area between Lake Hanson and JRT18.   
 
Modeling for the Pierre Creek watershed was limited to the use of the Aquarius model to 
validate the hydrology for the load duration curve.  Targeting was completed through 
discrete sampling instead of modeling procedures. 
 

4.2 Flow Analysis 
During the development of the load duration curve, it was noted that the curve did not 
look like a typical stream curve (there was a strong base flow component evident).  In 
addition to flow data collected during the Lower James Assessment Project and the Lake 
Hanson Assessment Project, flow data was available from a USGS gauging station from 
1982 through 1983 that had been located at the same point as station JRT18.  Due to the 
limited flow data (about 1320 days), an effort was made to determine if the flow data 
used in the curve was representative of the streams long-term hydrograph. 
 
Groundwater significantly affects Pierre Creek.  The geology of the Pierre Creek basin 
consists of an alluvium deposit with the potential to hold and release water (DENR staff, 
2002).  Because of this, surface water often intermingles with the underlying aquifer to 
such a degree that stream flows are altered. The Alexandria Aquifer underlies the area; 
however it is too deep to be a likely candidate for the springs discharging to Pierre Creek. 
 
Pierre Creek does not exhibit the hydrograph typical of an eastern South Dakota stream 
with a 50,000 acre watershed.  Channel measurements were taken in the reach below 
Lake Hanson, resulting in an estimate of the channel forming flow of approximately 4.5 
cfs.  This is significantly lower than regional curves would suggest.   
 
When significant runoff events occur, Pierre Creek does not respond similarly to 
neighboring streams.  Wolf Creek, Enemy Creek, and Plum Creek were all used for 
comparisons.  Wolf and Enemy adjoin Pierre Creek on the East and West sides 
respectively.  They are both larger watersheds that extend further to the north, but have 
more substantial daily flow records.  Comparing Pierre Creek years of record to these 
streams indicated that the few years of data for Pierre Creek did provide a good 
representation of the long term hydrograph.   
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The Plum Creek watershed is approximately 2/3rds the size of Pierre Creek’s watershed 
(55 square miles vs. 78 square miles) and drains a nearly identical landscape to the south 
of Pierre Creek.  Figure 4 depicts an example of the hydrographs for the two streams over 
a common timeframe.  Pierre Creek maintains a minimum constant flow, while Plum 
Creek drops to a zero flow condition frequently.  The larger watershed size in Pierre 
Creek would have been expected to generate higher peaks during runoff events; however, 
the opposite appears to be occurring.  Most events in the Pierre Creek drainage appeared 
to have a smaller peak discharge.  Plum Creek was used to help define the flow regimes 
in Pierre Creek. 
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Figure 4.  Comparison of the Pierre Creek and Plum Creek hydrographs. 
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4.3 Sample Data 
As part of the Lower James River Assessment Project and the Lake Hanson Assessment 
Project, a total of 19 samples were collected during the recreation season of May 1 to 
September 30.  A total of 12 samples were collected outside the recreation season, and 6 
discrete samples were collected upstream and downstream of Lake Hanson to determine 
the lake’s potential impacts on the listed segment. 
 

Table 2.  Sample data for samples collected during the recreation season (May 1 to September 30). 

Date Site
E. coli 

(CFU/100mL)
Flow (CFS)

05/10/2001 LHT01 83 20.15
06/27/2001 LHT01 2420 13.11
07/17/2001 LHT01 1120 11.17
07/26/2001 LHO 816 68.51
07/26/2001 LHT01 980 68.51
08/27/2001 LHO 2 12.23
08/27/2001 LHT01 231 12.23
09/26/2001 LHO 1 12.15
09/26/2001 LHT01 579 12.15
05/02/2006 JRT18 115 3.02
05/09/2006 JRT18 435 2.76
05/16/2006 JRT18 2420 2.21
05/23/2006 JRT18 308 2.76
05/31/2006 JRT18 866 1.86
06/06/2006 JRT18 1730 1.86
07/26/2006 JRT18 1050 2.63
08/15/2006 JRT18 770 6.49
08/30/2006 JRT18 1730 4.74
09/26/2006 JRT18 148 10.90  

 
Of the 19 samples collected during the recreation season, 4 exceeded the single sample 
standard and 10 exceeded the chronic standard.   
 



Pierre Creek E. coli TMDL   September 2011 
 
 

15 
 

Table 3.  Sample data for samples collected outside the recreation season. 

Date Site
E. coli 

(CFU/100mL)
Flow (CFS)

04/23/2001 LHO 2420 72.91
04/23/2001 LHT01 2420 72.91
04/26/2001 LHO 1050 45.73
04/26/2001 LHT01 189 45.73
10/30/2001 LHO 2 13.75
10/30/2001 LHT01 206 13.75
03/14/2006 JRT18 1 3.80
04/13/2006 JRT18 4 2.76
04/26/2006 JRT18 3 1.55
10/25/2006 JRT18 4 6.90
03/12/2007 JRT18 387 274.54
03/13/2007 JRT18 328 265.93  

 
Of the 12 samples collected outside the recreation season, 2 exceeded the single sample 
standard and 3 exceeded the chronic standard. 
 

Table 4.  Discrete sample data for Pierre Creek. 

Date Site
E. coli 

(CFU/100mL)
03/13/2007 JRT18 328
03/13/2007 JRT18A-01 388
03/13/2007 JRT18B-02 387
05/07/2007 JRT18 1230
05/07/2007 JRT18A-01 757
05/07/2007 JRT18B-02 1450  

 
Discrete samples were used to determine sources of impairment to the listed segment of 
Pierre Creek.  There are a number of seasonal cabins and a few permanent residences 
located on the north shore of Lake Hanson as well as livestock grazing on the south side.  
Discrete sampling efforts attempted to locate sources upstream of Lake Hanson, within 
Lake Hanson, and downstream of Lake Hanson.  Discrete sampling occurred on two 
occasions, one within the recreation season on 5/7/2007 and one outside the recreation 
season on 3/13/2007 (Table 4).  Site JRT18A-01 is located at the Lake Hanson outlet and 
JRT18B-01 is located where Pierre Creek flows into Lake Hanson (Figure 3).   
 
Data from samples collected on 3/13/2007 showed no significant change in E. coli 
concentration between the inlet (JRT18B-02) and outlet (JRT18A-01) of Lake Hanson, 
with concentrations of 387 CFU/100mL and 388 CFU/100mL, respectively.  
Approximately one mile downstream of the Lake Hanson outlet, at JRT18, the E. coli 
concentration was slightly less, at 328 CFU/100mL.  This set of sample data indicates 
that Lake Hanson and the area between the lake and JRT18 were not a source of bacteria 
at the time of sampling. 
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Sample data from 5/7/2007 showed a concentration of E. coli in excess of the single 
sample standard entering Lake Hanson at JRT18B-02, with a concentration of 1450 
CFU/100mL.  At JRT18A-01, the outlet of Lake Hanson, the E. coli concentration was 
757 CFU/100mL, showing that bacteria concentrations diminished when water passed 
through the lake.  The two discrete sample data sets indicate that any potential 
contributions from the dwellings along the north shore of Lake Hanson or the lake itself 
are insignificant.  The E. coli concentration at JRT18, however, was 1230 CFU/100mL, 
which exceeds the single sample standard and indicates a bacteria source between the 
outlet of Lake Hanson and JRT18. 
 
Aerial photos were used to locate three potential sources of bacterial contamination 
(Figure 3) within the immediate drainage area of site JRT18.  Area 1 (an AFO) was ruled 
out as a source because the tributary to Pierre Creek indicated on the map (Figure 3) was 
not detectable on the ground and thus, there is no direct route for fecal coliform bacteria 
to reach Pierre Creek.  There was no evidence of significant livestock near Area 2.  A 
livestock feeder was found near Pierre Creek at Area 3 on the map.  At the time of 
inspection there were no cattle present, however, visual evidence indicated heavy cattle 
use.  There was evidence of trampling and fecal matter in a large area close to the stream.  
It is most likely that Area 3 is the predominant source of bacterial contamination between 
Lake Hanson and JRT 18.   
 

 
Figure 5.  Load duration curve for the listed segment of Pierre Creek. 

 
The LDC is a dynamic expression of allowable load for any given day.  To aid in 
interpretation and implementation of the TMDL, the flow intervals were grouped into 
three flow zones representing high flows (0-21%), mid flow conditions (21-75%), and 
groundwater flow conditions (76-100%).  This method was chosen over the method 
outlined in EPA’s An Approach for Using Load Duration Curves in the Development of 
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TMDLs (USEPA, 2006) because of the specific characteristics of Pierre Creek’s 
hydrograph.  These characteristics are described in each of the flow zone descriptions. 
 
The blue line in Figure 5 represents the chronic standard, the red diamonds represent 
samples collected during the recreation season that spans from May 1 to September 30, 
and blue triangle represent samples collected outside the recreation season.  TMDL 
reductions will be based on the chronic standard to ensure the TMDL meets all applicable 
water quality standards. 
 

5.0 TMDL and Allocations 
Table 5.  TMDL and allocations 

High Mid Groundwater
Flow Range (CFS) 12-275 2.8-12 1.5-2.8

LA 1.01E+12 1.40E+11 3.25E+10
WLA 0 0 0
MOS 4.97E+10 3.87E+10 1.10E+10

TMDL @ 630 CFU/100mL 1.06E+12 1.79E+11 4.35E+10
Current Load 4.06E+12 3.16E+11 1.19E+11

Load Reduction 73.76% 43.30% 63.29%

TMDL Component
Flow Zone

 

5.0.1 Flow Zone 1 (<21% flow frequency exceedence) 
Flows in the highest flow zone are precipitation event driven and are represented by 
flows greater than 9.2 cfs (0% to 21%).  Flows within this range created runoff in both 
Pierre and neighboring Plum Creek.  Flow volumes in this zone can be considered 
entirely runoff in origin.  Sources of bacterial contamination are more likely to be located 
outside of the stream corridor.  E. coli samples in the highest flow zone exceeded the 
acute standard in three samples.  Two of the samples were collected on the same day, at 
the outlet of the lake and approximately 1 mile upstream of the lake, during a significant 
flow event (73 CFS).  The other sample exceeding the single sample standard in the high 
flow zone occurred at the site 1 mile upstream of Lake Hanson at a flow of 13.1 CFS. 
Some individual samples were above the chronic standard, but the geometric mean was 
not exceeded. 
 
The high flow zone is the most difficult zone in which to attain reductions.  Elevated 
concentrations may be the result of upstream influences as well as contributions from 
numerous sources dispersed throughout the watershed.   
 

5.0.2 Flow Zone 2 (21% to 75% flow frequency exceedence) 
 
Mid flows were characterized as those ranging from 2.8 cfs to 9.2 cfs (21% to 75%).  
Flow volumes in this zone are a mixture of runoff and groundwater.  The distinguishing 
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characteristic of this flow zone is that flows in Pierre Creek are elevated above base flow, 
while neighboring Plum Creek did not experience any runoff.  Sources of bacterial 
contamination are likely to be located adjacent to the stream corridor.  Of the 7 E. coli 
samples collected within this flow zone, one exceeded the standard.  Two individual 
samples were above the chronic standard, but the geometric mean was not exceeded. 
The three highest E. coli concentrations in this flow zone occurred at site JRT18, 
indicating that the source of contamination is likely located between the outlet of Lake 
Hanson and JRT18.  Area 3 (Figure 3) is the most likely source of bacterial 
contamination in this reach, and if implementation efforts focus on this area to rectify 
pollution sources it is likely that water quality standards will be attained. 
 

5.0.3 Flow Zone 3 (75% to 100% flow frequency exceedence) 
The zone encompassing flows below 2.8 cfs (75% to 100%) are representative of flows 
attributed solely to groundwater discharges.  Sources of bacteria in this flow zone can be 
expected to be in direct contact with the stream.  Two of the 8 samples collected in this 
flow zone exceed the single sample standard.  Two individual samples also were above 
the chronic standard, but the geometric mean was not exceeded.   
 
All samples that exceeded the single sample or chronic standards were collected at 
JRT18.  Similar to Flow Zone 2, the source of contamination for this flow zone is likely 
Area 3 (Figure 3) and if implementation efforts focus on this area to rectify pollution 
sources it is likely that water quality standards will be attained. 
 

5.1 Load Allocations (LAs) 
To develop the E. coli load allocation (LA), the loading capacity (LC) was first 
determined.  The LC for Pierre Creek was calculated by multiplying the chronic E. coli 
criterion by the daily average flow.  Portions of the LC were allocated to point sources as 
a waste-load allocation (WLA) and non-point sources as a load allocation (LA).  A 
fraction of the LC was also reserved as a margin of safety (MOS) to account for 
uncertainty in the calculations of these load allocations.  The method used to calculate the 
MOS is discussed below.  The LA was determined by subtracting the WLA and MOS 
from the LC.  Thus, the TMDL (and LC) is the sum of the WLA, LA, and MOS. 
 
Approximately 91% of the Pierre Creek watershed is agricultural.  All of the TMDL has 
been allocated to agricultural non-point sources such as Area 3 (Figure 3) and the area 
upstream of Lake Hanson.  A 74% reduction is required in the high flow zone to meet 
water quality standards.  A 43% reduction is required in the mid flow zone to meet water 
quality standards, and a 63% reduction is required in the groundwater flow zone to meet 
water quality standards.   
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5.2 Waste Load Allocations (WLAs) 
There are no point sources of pollutants in this watershed.  Therefore, the “wasteload 
allocation” component of this TMDL is considered a zero value.  The TMDLs are 
considered wholly included within the “load allocation” component.  The community of 
Alexandria has South Dakota permit number SD0022268.  This permit allows for zero 
discharge, thus the waste load allocation for this TMDL will be 0. 
 

6.0 Margin of Safety (MOS) and Seasonality 

6.1 Margin of Safety 
An explicit MOS identified using a duration curve framework is basically unallocated 
assimilative capacity intended to account for uncertainty (e.g., loads from tributary 
streams, effectiveness of controls, etc.).  An explicit MOS was calculated as the 
difference between the loading capacity at the mid-point of each of the flow zones and 
the loading capacity at the minimum flow in each zone.  A substantial MOS is provided 
using this method, because the loading capacity is typically much less at the minimum 
flow of a zone as compared to the mid-point.  Because the allocations are a direct 
function of flow, accounting for potential flow variability is an appropriate way to 
address the MOS. 
 

6.2 Seasonality 
Different seasons of the year can yield differences in water quality due to changes in 
precipitation, groundwater influences, and agricultural practices. The E. coli standard 
only applies to streams from May 1 through September 30, which is the season that the 
TMDL addresses. 
 

7.0 Public Participation 
The project was presented at many board meetings of the James River Water 
Development District, which was the lead sponsor of the project.  The public was invited 
to attend all board meetings and discussion was welcomed.   
 
Notice of availability of the proposed TMDL for Pierre Creek will be provided in the 
Alexandria Herald, Sioux Falls Argus Leader, and Mitchell Daily Republic.  A comment 
period of 30 days will be provided to the public.   
 
During the summer sampling seasons, project personnel frequently met with landowners 
in the field.  These meetings were most often facilitated through the landowners stopping 
to ask questions while data collection was occurring.  Although informal in nature, these 
meetings provide and important medium for obtaining local landowner views and 
opinions. 
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8.0 Monitoring Strategy 
The Department may adjust the load and/or waste load allocations in this TMDL to 
account for new information or circumstances that are developed or come to light during 
the implementation of the TMDL and a review of the new information or circumstances 
indicate that such adjustments are appropriate. Adjustment of the load and waste load 
allocation will only be made following an opportunity for public participation. New 
information generated during TMDL implementation may include, among other things, 
monitoring data, BMP effectiveness information and land use information. The 
Department will propose adjustments only in the event that any adjusted LA or WLA will 
not result in a change to the loading capacity; the adjusted TMDL, including its WLAs 
and LAs, will be set at a level necessary to implement the applicable water quality 
standards; and any adjusted WLA will be supported by a demonstration that load 
allocations are practicable. The Department will notify EPA of any adjustments to this 
TMDL within 30 days of their adoption. 
 
Monitoring of E. coli concentrations will continue throughout the implementation process 
at both the top and bottom of the listed segment.  This data is critical for judging the 
effectiveness of BMPs implemented within the watershed. 
 

9.0 Restoration Strategy 
The Lower James River Implementation Project is currently underway in the Pierre Creek 
watershed.  Best management practices (BMPs) should focus on Feeding Area 3 (Figure 
3) to minimize livestock access to the stream in order to reduce E. coli concentrations in 
the groundwater flow zone (Flow Zone 3).  Secondary focus should be placed on 
potential bacteria sources upstream of Lake Hanson to reduce E. coli concentrations at 
high and moderate flows, in particular the feeding area identified as a contamination 
source during the Lake Hanson Assessment Project. 
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